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Chapter 1 ®)
Introduction Chack or

Nicholas Binney and Maartje Schermer

The volume before you grew from an interdisciplinary research project “Health and
disease as practical concepts”, funded by the Dutch organization for scientific
research (NWO), in which we aimed to develop a pragmatic approach to the
conceptualization of health and disease.

The need for such a new approach springs from two observations. First, the actual
landscape of health and disease is rapidly changing due to scientific, technological
and societal developments. This creates new questions on how to conceptualize
health and disease, for example because medical interventions are increasingly
targeted at health risks and pre-diseases, or because the rising numbers of people
with multiple chronic diseases in our ageing populations challenge our ideas of what
it means to be healthy. Techno-scientific developments enable new understandings
of ‘pathology’ while societal processes of medicalization change the boundaries of
disease categories.

Second, within the philosophy of medicine, the decades old debate between
naturalists and normativists concerning the definition of health and disease appears
to be wearing thin. Moreover, this debate mainly focusses on the demarcation
between ‘the normal and the pathological’, i.e. on health and disease as general
concepts, but has little to say on defining, conceptualizing and classifying specific
diseases. Also, the focus is solely on health and disease as theoretical concepts, while
little attention is paid to the practical function these concepts have. Consequently,
there appears to be a divide between the need for new ways of thinking about health
and disease concepts, and the theoretical and analytical tools that traditional philos-
ophy of medicine has to offer.

N. Binney () - M. Schermer ()

Section Medical Ethics, Philosophy and History of Medicine, Erasmus MC University Medical
Center, Rotterdam, The Netherlands
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2 N. Binney and M. Schermer

Luckily, we also observe some changes in the theoretical debate over the last
years. Increasingly, attention is paid to plurality, complexity, contextuality and
historicity of notions of health and disease, and methods other than classic concep-
tual analysis are being advocated. Some have explicitly called for a pragmatic turn.
With this volume, we hope to contribute to this trend and develop the field further.
We do not aim to provide a new definition or a new theory of health and disease.
Instead our goal is to develop an outlook and an approach to identify, analyse and
resolve concrete issues concerning the conceptualization of health and disease, as
they arise in practice.

In an international, multidisciplinary workshop with philosophers, historians,
social scientists, medical researchers and doctors, which we organized in Rotterdam,
The Netherlands in the spring of 2023, this approach was discussed extensively and
‘tried out’, as it were, using different cases from different medical domains. This
volume contains the contributions to this workshop. It consists of ten full papers,
each followed by a shorter reflection. They can be read in consecutive order, but this
is not necessary to get an idea of our proposed approach, and readers should of
course feel free to pick out the topics they are most interested in.

The volume starts with a Prologue, in which we—Nicholas Binney, Timo Bolt,
Rik van der Linden and Maartje Schermer—sketch the contours of our proposed
pragmatic approach and formulate some challenging problems that we encountered
in medical practice—broadly conceived—in relation to conceptualizations of health
and disease. This chapter is based on a ‘position paper’ that was shared with all
participants before the workshop. The prologue provides a background to place the
separate chapters in the broader context of our research program and explain their
coherence.

The next six chapters question the epistemic role of history and historical inquiry
for our understanding of health and disease as concepts formed in medical practices
through time, and discuss the related ontological questions about the kinds of realism
or relativism that are compatible with a pragmatist position.

In Chap. 3, Heiner Fangerau compares concepts of disease and diagnosis found in
the late nineteenth and early twentieth centuries. He explores the largely essentialist
interpretations of diagnostic signs in the late nineteenth century, before comparing
these with attempts to reconcile nominalism and essentialism in the early twentieth
century. He pays particular attention to the philosophies of Richard Koch and
Francis Crookshank, and how their views were linked to the popular ‘As-If’
philosophy of Hans Vaihinger. This historical work provides tools for contemporary
thinking about how nature and culture are integrated.

In his reflections (Chap. 4), Hub Zwart focuses on the absence of the patient’s
voice from many of these historical discussions of diagnosis. He makes a plea for
closer integration of the research laboratory and clinic.

In Chap. 5, Martin Kusch investigates medical relativism. The position we take in
this book is that relativism need not be pernicious and can form a productive part of a
pragmatic approach to health and disease. The types of relativism found in scholarly
accounts of medical practice is under examined and Kusch takes important steps
towards addressing this deficit. He describes a spectrum of relativist positions
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available to scholars and situates the work of three important scholars of medicine—
Andrew Cunningham, Nicholas Jewson and Annemarie Mol—in this spectrum.

In his reflections (Chap. 6) Hans-Joerg Ehni focuses particularly on Kusch’s
comments on Cunningham, raising concerns about the viability of the forms of
relativism on offer. In particular, he worries that the prospect of medical relativism
opens the door to worrisome ethical relativism.

In Chap. 7, Nicholas Binney traces the historical development of thyroid tumour
classification over the nineteenth and twentieth centuries. He makes a Fleckian
analysis, following the development of a fluctuating network of active and passive
elements of knowledge. Binney shows that this is a highly pragmatic process, with
biological classification tailored to predict the clinical behaviour of tumours. Binney
argues that understanding this history is important for the justification of medical
knowledge in the present day.

In his comments on Binney (Chap. 8), Timo Bolt makes a plea for more history to
supplement the approach taken by Binney. Bolt agrees that history does have a role
to play in the justification of medical knowledge, and that historians should pay more
attention to this role for medical history. Even so, he argues that more attention
should also be paid to social and contextual factors neglected by Binney in order to
fully realize his aims.

The next few chapters take their point of departure in medical research, and
discuss how concepts of disease are shaped, changed and translated going from
bench to bedside, while new technologies and methodologies also produce concep-
tual changes.

Lara Keuck (Chap. 9) proposes a new concept, scope validity, to improve the
evaluation of biomedical knowledge. She argues that the scope of a disease
operationalization in different experimental and clinical contexts is often under
considered. Understanding disease entities as abstract constructs that can be applied
uniformly obscures the need to tailor research to particular and concrete challenges
found in practice. The concept of scope validity is designed to draw attention this
need, and to promote a relational epistemology emphasizing an adequacy-for-pur-
pose view of validity.

In his reflections Frank Wolters (Chap. 10) discusses whether scope validity is
indeed an asset to the epidemiologist’s armoury. He compares scope validity to other
validity concepts, such as construct validity and external validity. He finds that there
are subtle but important differences between scope validity and external validity and
argues that scope validity is a valuable addition to validity concepts. For example, he
argues that the explicit mention of a study’s scope may help prevent confusion and
crosstalk in discussions of Alzheimer’s disease.

Marianne Boenink and Lennart van der Molen (Chap. 11) argue that biomarkers
change our understanding of disease. Boenink and Van der Molen analyse how
criteria for the diagnosis of Alzheimer’s disease have changed following the intro-
duction of biomarkers. They argue that the introduction of biomarkers has resulted in
a gradual shift from an ‘ontological’ conception of disease to a ‘physiological’
conception of disease. They argue that biomarkers change the conceptualization of
disease for people with and without symptoms, that they have the effect of increasing
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the recognition of patient heterogeneity, and that they shift medical attention from
making a diagnosis to anticipating the future trajectory of disease.

Bjorn Hofmann (Chap. 12) considers whether the proliferation of biomarkers has
encouraged a shift from and ontological to a physiological concept of disease, and
whether they are responsible for a shift from diagnosis to anticipation. He argues that
sometimes they do, and sometimes they don’t. He suggests that biomarkers do more
than detecting or anticipating disease. Biomarkers influence the concepts of illness
and sickness as well, which he calls the biomarkerization of malady.

The main thesis in the Chap. (13) by Elodie Giroux is that an epidemiological risk
approach represents a different way of modelling health phenomena than the binary
and categorical approach of pathophysiology. Levels of biological variables used to
define disease are standardly divided into ‘normal’, ‘at risk’ and ‘pathological’
ranges. The downward adjustment of these thresholds is associated with overdiag-
nosis and overtreatment, and risk factors are increasingly considered as diseases in
their own right. Giroux reveals a number of conceptual confusions surrounding the
concept of risk and argues that naturalist definitions of disease fail to distinguish risk
and disease adequately. She argues that distinguishing risk-based concepts of disease
and pathophysiology-based concepts of disease would address these conceptual
confusions and benefit medical practice.

In Chap. 14, Olaf Dekker reflects on this and considers the interrelationship of
risk-based approaches and diseased based approaches. Using examples such as the
discovery of smoking as a cause of lung cancer and precision medicine, he wonders
how easy it is to separate these two approaches.

The final eight chapters consider conceptualizations of specific conditions—
addiction and medically unexplained symptoms—and of health.

Mary Walker and Wendy Rogers (Chap. 15) take a pragmatic approach to the
disease status of addiction. They argue that addiction is profitably understood as a
vague cluster concept. Such concepts have several elements that can be used in
different combinations in different clinical and research contexts, including physio-
logical addiction, loss of control and harm. Many of these elements can be under-
stood as existing on a spectrum of severity, adding to the vagueness of the cluster
concept. Walker and Rogers argue that conceptualising addiction solely as physio-
logical dysfunction is not pragmatically valuable. They highlight that each possible
combination has both strengths and weaknesses, meaning that adjusting concepts to
address problems encountered in practice will also generate new problems that need
to be taken into account.

Gemma Blok reflects on the disease status of addiction from a historical perspec-
tive (Chap. 16). She finds that the vague cluster concept suggested by Walker and
Rogers resonates with her experience as an historian. Historical actors have had
different attitudes to the disease status of their addictions, and the vague cluster
concept allows for this flexibility. Blok also argues that thinking of addiction as a
spectrum of substance abuse disorder may help break down the binary distinction
between the diseased and the healthy, and that focusing on harms can help focus
attention on the consequences of social policy decisions, rather than simply on

physiology.
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In Chap. 17, Monica Grecco investigates two different pragmatic approaches to
‘medically unexplained symptoms’. One version, which Greco aligns with Richard
Rorty’s ‘epistemological behaviourism’, provides legitimacy to patients reinforcing
the distinction between patients who have a disease and patients who only have
symptoms. On this view, legitimate disease are problems of the body—disease is
somatized. Another version, aligned with Willam James’ radical empiricism and
exemplified by a ‘symptoms clinic’, provides legitimacy to patients by integrating
physiology, societal structures and patient experiences. With reference to the symp-
toms clinic, Greco argues that this is the more productive approach.

In her reflections (Chap. 18), Jenny Slatman points out the bodily deficit in
contemporary healthcare. She locates the somatization of disease not with the
humoral theories endorsed by Descartes, but with the anatomical lesion-oriented
approach to disease adopted in the early 1800s. Slatman considers the benefits that
might accrue to medicine if assumptions about the anatomical location of disease
could be replaced with a vision of disease that integrates the patient with their wider
environment.

A specific conceptualization of health, namely Positive Health, is analysed in
Chap. 19. Rik van der Linden and Maartje Schermer evaluate the adequacy of the
concept of Positive Health: a concept that was developed in response to problems
experienced in medical practice, which has gained significant popularity within the
Dutch healthcare system and beyond. They explore the reasons for re-engineering
the concept of health, the kind of actors involved and the outcomes and effects of this
re-engineering. They use this case study to exemplify a pragmatic approach to the
philosophy of health and disease, in which current concepts are adjusted to address
problems encountered in practice. This pragmatic approach stands in opposition to
the analytic approach that uses conceptual analysis to try to arrive at the one,
universally correct concept.

In her comments, Gili Yaron (Chap. 20) considers Positive Health as a response
to increasing dissatisfaction with the biomedical model, drawing on her own
research to complement van der Linden and Schermer. She considers the factors
that have made this new concept so popular, highlighting that the concept does not
only provide a psychological resource, but is also used to re-engineer material tools,
such as those used in administration, project design and funding.

The chapter by Quill Kukla (Chap. 21) also concerns the notion of health. They
urge caution when building a pragmatist, pluralist conception of health. Kukla
argues that adopting such expansionist concepts opens the possibility that these
will be weaponized by people and institutions in positions of power in ways that
undermine social justice. They look at three case studies, healthy eating, healthy sex
and healthy gender, which exemplify this tendency.

Leen de Vreese (Chap. 22) reflects on the possible misuses of pragmatic concepts
of health and considers what humanities scholars could do to help address this
problem. She argues that humanities scholars can develop reflective communities
that participate in an ongoing culture of vigilance.
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In the final chapter, the Epilogue (Chap. 23), we reflect on the lessons learned in
the workshop and the further questions to be asked and steps to be taken for the
further development and application of our pragmatist program. We end by making
some suggestions for the development of a toolbox to be used in pragmatist attempts
to improve conceptualizations of health and disease in order to help solve problem-
atic situations encountered in medical practice.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.



Chapter 2 ®)
Prologue: A Pragmatist Approach Shex
to Conceptualization of Health and Disease

Nicholas Binney, Timo Bolt, Rik van der Linden, and Maartje Schermer

2.1 Introduction

In the research project “Health and disease as practical concepts” which ran from
2020-2024, we aimed to develop a new, pragmatist approach to the conceptualiza-
tion of health and disease, starting from ‘problematic situations’ as they arise in
medical practices, rather than from philosophical theorizing.'

In this chapter, we briefly outline the main tenets of our approach and their link to
the philosophical tradition of pragmatism, and we discuss some of the problematic
situations we identified during the first phase of our research project. The chapter is
an adapted version of the ‘position paper’ that we distributed among the participants
of the workshop from which this Volume has grown. The purpose of this position
paper was to give participants in the workshop an idea of the approach we envisaged
and give us some common ground for the discussion. The participants were invited
to take one of the problematic situations that we identified as a starting point for their
contributions and to relate to the theoretical starting points of this new approach. To
be sure, what we offer here is a rough sketch, not of a new definition or set of
definitions, nor of a new method, but of a way of looking and approaching the issue
of conceptualizing health and disease. In the Epilogue, we will take stock of what the
workshop and the various contributions collected in this volume, have rendered in

'With ‘medical practices’ we mean the whole broad range of practices that are related to medicine
and healthcare, including biomedical and epidemiological research, clinical practice, preventive
medicine, self-care and lifestyle practices, public health, healthcare systems and institutions, and
health policy.
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terms of new and fruitful insights, both with regard to concepts and the resolution of
problematic situations, as to the approach itself.

2.2 Background Assumptions and Theoretical Starting
Points

Point of departure for our pragmatist approach is that the way in which ‘disease’ and
‘health’ are conceptualized, as well as the way in which individual diseases are
conceptualized, has important practical consequences. Medical research strategies,
treatment regimens for patients, implementation of health-policy measures or eligi-
bility for sickness benefits all depend on the concepts and definitions used. Disease
and health concepts used—either explicitly or implicitly—in various medical and
health-related practices ultimately have effects on the lives and well-being of people.
How we conceptualize health and disease really matters.

In contrast to some of the classic medical-philosophical theories of health and
disease, our project does not aim for a single definition or theory. Rather, we believe
a pluralist account will do better justice to the complexity of medicine and
healthcare; we see concepts as ‘tools’ that can be more or less helpful or productive
in different contexts. We therefore do not suggest that one single concept of health
and disease can address all of the problematic situations we encounter, as we do not
see how one concept of health and disease could possibly operate effectively in all
the different contexts relevant to medical practice. We propose to use several
different concepts to address different problematic situations, championing a plural-
ist account of health and disease (cf van der Linden and Schermer 2022). Interest-
ingly, contextual conceptual pluralism is visible in medical practice itself, and we
believe we should try to learn from this.

One of the tenets of pragmatism is that human problems should be central to
human inquiry. Hence, we take our starting point in actual problematic situations, as
will be outlined in the next sections. Moreover, medicine itself is by nature a
pragmatic discipline, centrally concerned with the problems of relieving human
suffering.” We believe the relief of human suffering should be central to medical
inquiry and a touchstone to evaluating how conceptualizations play out.

Another tenet of pragmatism is non-essentialism. In our project we explore the
historical processes through which medical knowledge has developed and show how
this is riddled with pragmatic choices and judgements. Hence, disease and health
concepts are contingent and not as ‘objective’ as is often believed by medical

2We are aware there is a whole literature on the ‘goals of medicine’, as well as on the nature of
suffering. We take suffering to include physical, mental, social and existential components as well
as premature death, loss of function, abilities etc. The proximate goals of specific medical practices
can differ, e.g. medical research may aim to understand a disease mechanism, or health policy may
aim to improve public health, but we think the relief (or prevention) of suffering is the ultimate aim
in all cases.
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practitioners and others. Supposedly value-free knowledge of pathology and patho-
physiology, and descriptions of what is happening in the diseased human body, are
not discovered biological realities but rather human creations. We fear that the desire
to make use of a supposedly entirely discovered knowledge of an ultimate biological
reality will prevent consideration of what this knowledge was invented to do—and
thus what it is useful for and what it is not. The possibility of accessing an ultimate
reality is a seductive prize, and the utility of knowledge may be ignored if knowledge
is understood as capturing an ultimate reality. On the other hand, framing concepts of
health and disease as pragmatically constructed and historically contingent may raise
concerns that these concepts are being reduced to whatever historical actors have
found expedient to believe. Some may worry that defending a non-realist position
will end in complete relativism. This concern is reasonable, and serious. Our aim,
however, is to carve out a position that rejects simplistic forms of realism and
embraces contingency without slipping into pernicious and silly forms of relativism.

We are of course aware that claims that knowledge of pathology and pathophys-
iology, and even of biology, are pragmatic inventions, made in local contexts for
particular purposes, are not original. The pragmatist tradition—as we will discuss in
the next section—is one of the sources of inspiration and of justification for this
general claim. We find, however, that it is still a challenge to explain how medical
knowledge is at once an invention and a discovery (cf Binney 2023). If we can meet
this task, the goal of attaining objective knowledge of an ultimate biological reality
will seem much less seductive, and the need to explicitly discuss the pragmatic
interests and ethical intuitions of various stakeholders when doing medical science
will be obvious.

Finally, as has become clear, we are convinced that understanding the historical
development of a field of medical practice has an important epistemic role to play in
understanding and therefore justifying medical knowledge and practice. Some of the
chapters in this volume specifically deal with this question of how and in which ways
it is possible for history to have an epistemic function.

2.3 Connections with Classical Pragmatism

Although the pragmatic attitudes to health and disease concepts explored in this
volume owe no strict allegiance to the classical American pragmatists, such as
Charles Peirce, William James and John Dewey, we do find much in common
with their work and take inspiration from them. Dewey’s famous plea for the need
for a recovery of philosophy especially resonates with us. “Philosophy recovers
itself when it ceases to be a device for dealing with the problems of philosophers and
becomes a method, cultivated by philosophers, for dealing with the problems of
men” (Dewey et al. 1917: 65). It is worth fleshing out the connections we see with
classical pragmatist thought and our own philosophy.

Following Dewey, our philosophical inquiry starts with problematic situations
(see the next section). Indeed, Dewey saw the problematic situation as central to
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inquiry. Peirce rejected Descartes’ extreme doubt, arguing that it was impossible to
doubt everything at once. Instead, Peirce focused on genuine doubt, that arises from
activities in which something surprising happens. Such unexpected events trigger
genuine doubt, and the purpose of inquiry for Peirce is to resolve its unpleasantness
(Thayer 1970: 61-100). Dewey built on Peirce’s insight, expanding the notion of
genuine doubt to focus on the problematic situation, which Tom Burke describes as
a “localized instance of disequilibrium” (Burke 1994: 29). For Dewey, problematic
situations are the disturbed relations of an organism and its environment, which
define doubt and trigger inquiry (Dewey 1938: 35).

Burke uses the beautiful metaphor of a sea anemone to clarify what problematic
situations are. The anemone’s circulatory system includes the surrounding sea water,
which is therefore contiguous with the anemone’s very body. The substance of this
creature’s body cannot be separated from its surroundings: changes to the surround-
ing water produce and indeed are changes to the creature’s body. Analogously, the
inquiring subject (the anemone) and the objects they experience (its environment)
are not separated but integrated. This creature, integrated with its environment,
pursues the goal-oriented activities of life. Whilst its goals are being achieved,
equilibrium is maintained. However, should something shift within the creature or
within its environment to produce ‘““a proportionate excess or deficit in some factor”,
this equilibrium is disturbed (Dewey 1938: 27). To address the need to restore
equilibrium, and reach a state of fulfilment, the anemone then engages in a form of
“proto-inquiry” (Burke 1994: 28).

A state of tension is set up which is an actual state (not mere feeling) of organic uneasiness

and restlessness. This state of tension (which defines need) passes into search for material

that will restore the condition of balance. In the lower organisms it is expressed in the
bulgings and retractions of parts of the organism's periphery so that nutritive material is
ingested. The matter ingested initiates activities throughout the rest of the animal that lead to

a restoration of balance, which, as the outcome of the state of previous tension, is fulfilment
(Dewey 1938: 27).

The resulting equilibrium need not be the same as it was before the problematic
situation was encountered (Dewey 1938: 28). The anemone and the surrounding
water are changed—Ilife may be organized differently to resolve problematic situa-
tions. Inquiry is the process of acting to resolve the problematic situations encoun-
tered in the course of life.

For Dewey, higher organisms encounter problems and seek to resolve them in
much the same way. We encounter problematic situations and act to try to resolve
them through inquiry. The problems we encounter, and their solutions, only exist in
the particular situations in which we live. Inquiry is not an attempt to grasp a
knower-independent world. “Until it frees itself from identification with problems
which are supposed to depend upon Reality as such, or its distinction from a world of
Appearance, or its relation to a Knower as such, the hands of philosophy are tied”
(Dewey et al. 1917: 65). The objects of experience themselves are the product of
inquiry, not just its object. Problematic situations are the origin, the object and,
ultimately, the outcome of inquiry (Dewey 1938: 35).
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This talk of knowledge being the solutions to local, contextually bound problems,
is gratifying. However, it smacks of problems long associated with pragmatism.
Notoriously, pragmatism connects truth to things which are expedient to believe.
James rejected the notion that our beliefs and ideas need to copy some underlying
reality for them to be true, as he could make little sense of this notion: “it is hard to
see exactly what your ideas can copy” (James 2014: 73). According to James, ““The
true’, to put it very briefly, is only the expedient in the way of our thinking, just as
‘the right’ is only the expedient in the way of our behaving” (James 2014: 80). James
repeatedly equated truth with that which it is useful to believe. “You can say of it
either that “it is useful because it is true” or that “it is true because it is useful.” Both
these phrases mean exactly the same thing, namely that there is an idea that is
fulfilled and can be verified” (James 2014: 74). In light of this, it is forgivable to
think that, for a pragmatist, to be true is to be useful, and to be useful is to be true.

It is little wonder, then, that many have objected to a pragmatist characterization of
truth. Bertrand Russell, famously, utterly rejected it. “I find great intellectual difficul-
ties in this doctrine. It assumes that a belief is” true “when its effects are good”
(Russell 1967: 817). Clinging to the view that facts are ethically neutral, Russell
objected to this characterization of truth, as it required an ethical evaluation of whether
the effects of a belief were good to determine whether the belief was true. Russell held
that neither the effects of a belief nor their ethical evaluation was relevant to whether a
belief was true. Parodying James’ arguments for the existence of God, Russell
considered arguments for the existence of Santa Claus. Every year, hundreds of
millions of adults engage in a world-wide conspiracy to convince young children
that Santa Claus exists. They do this because this belief helps make Christmas a
magical experience for their children, which they see as a good effect. Accepting that
these effects are good, is this sufficient for the belief in Santa Claus to be true? Russell
says the pragmatist must say yes, even though they should say no. Russell wrote: “I
have always found that the hypothesis of Santa Claus ‘works satisfactorily in the
widest sense of the word’; therefore [accepting pragmatism] ‘Santa Claus exists’ is
true, although [as we all know] Santa Claus does not exist” (Russell 1967: 818). For
Russell, neither belief nor expedient belief is sufficient for truth. Consequently, he
rejected pragmatism. “But this is only a form of the subjectivistic madness which is
characteristic of most modern philosophy” (Russell 1967: 818).

The charge of reducing truth to whatever it is expedient to believe has dogged
pragmatism from its earliest days. Concern that pragmatic theories of truth are
insufficiently realist, and “violate basic intuitions about the nature and meaning of
truth” have also been persistent (Capps 2023). Given the frequent appeals to utility
as a determinant of truth made by pragmatists like James, and the calls for philos-
ophy to free itself from Realism made by pragmatists like Dewey, these concerns are
perhaps understandable. For our part, we agree with Russell that the belief in Santa
Claus is not true—expedient belief is not sufficient for truth. However, we also
disagree with Russell, as we hold that what is true is at least in part a human creation,
dependent upon the effects of a belief and their ethical evaluation.

In recent years, philosophers have taken up the mantle of pragmatism, defending
the early pragmatists from charges of subjectivistic madness. Hasok Chang, for
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example, has defended James. “The classical pragmatists’ views on truth should not
be caricatured as a notion that whatever pleases the believer is true” (Chang 2022:
197). Chang points out that James denied that this was a fair characterization of
pragmatism. He also argues that pragmatism should be understood as a form of
realism, albeit in a different sense to usually understood by philosophers.

Common sense, everyday, man-in-the-street intuitions about truth include at least
two elements. The first is expressed beautifully in the final scene of the HBO series
Chernobyl, which discusses what truth is and the consequences of being unfaithful
to it:

To be a scientist is to be naive. We are so focused on our search for truth, we fail to consider

how few actually want us to find it. But it is always there, whether we can see it or not,

whether we choose to or not. The truth doesn’t care about our needs or wants. It doesn’t care
about our governments, our ideologies, our religions. It will lie in wait, for all time.

The truth, according to everyday intuitions, is something entirely independent of
us. The truth is eternal, existing outside of history. This property of being entirely
independent of us is connected to realistic intuitions that there is a world that is
entirely independent of us and that out true beliefs correspond to the way this world
is in itself.

The second element of everyday intuitions about truth is also expressed in the
passage from Chernobyl—the truth opposes our will. We do not choose what the truth
is. We may want, or even need, for certain things to be true, but find that they are not,
regardless. This property of resisting our will is also connected to realistic intuitions
about the truth corresponding to the way the world is in itself, as the character of such a
world, being entirely independent of us, would not be for us to choose.

A key insight for us is that these two elements are separable. We can have the
second without accepting the first. Pathologists may have to decide which histolog-
ical structures are seen as cancer, but whether or not cancer (so defined) spreads
around the body, or responds to a particular treatment, is not for the pathologists to
decide. Facts about the prognosis and response to treatment of patients with cancer
do not exist without people making contingent decisions about how to define things
like cancer. Once these decisions have been made, however, the resulting facts about
cancer are not for those people to decide. Facts are dependent upon human decisions,
but not determined by them. As Chang puts it, “entities being mind-framed does not
imply that they are mind-controlled. . .Even though real entities are concept-bound,
they do not obey our wishes” (Chang 2022: 204). As facts are dependent upon
human decisions, they are not independent of us, and do not correspond to how the
world is in itself. We must reject the first element of truth. And yet, we do not
determine or choose what the facts are. We can accept the second element of truth.

Chang argues that embracing this second element of truth is enough to qualify as
a form of realism. “We can design a concept as we wish, but whether our concept can
facilitate coherent activities is a matter that is quite outside our control. So I think my
position does retain something very important in what many people value in realism”
(Chang 2022: 204). We certainly agree with this but are ambivalent about whether a
philosophy that rejects correspondence with the world in itself should qualify as
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realism. Philosophies that embrace the possibility of discovering facts that corre-
spond with the world-in-itself form a long and honourable tradition. This tradition
deserves a name, and ‘realism’ is widely used. ‘Relativism’ or ‘pragmatism’ might
be used for philosophies that reject that facts correspond to the way the world is in
itself, whilst accepting that the facts do not obey our wishes. The important point is
to note that these elements are separable.

Having identified that which does not obey our wishes as an important element of
common realistic intuitions, consider the role this element might play in a pragmatist
philosophy. James, for instance, argued that whilst utility, or “satisfactions”, was
necessary for truth, it was not sufficient. Even if a belief was useful, a pragmatist
would call it false if the putative reality did not obtain:

The pragmatist calls satisfactions indispensable for truth building, but I have everywhere
called them insufficient unless reality be also incidentally led to. If the reality assumed were
cancelled from the pragmatist’s universe of discourse, he would straightaway give the name
falsehoods to the beliefs remaining, in spite of all their satisfactoriness. For him, as for his
critic, there can be no truth if there is nothing to be true about (James 2014: 187).

But what might this “reality” be? It cannot be the independent world-in-itself, as for
James “The trail of the human serpent is thus over everything” (James 2014: 27).
Might this reality be that which does not obey our wishes? Perhaps so. Indeed, James
says that we will not reach satisfaction unless we pay close attention to regularities
that exist between the objects of our experience. Such regularities can resist our will,
even if the objects that are related are invented by our wishes. If we are wayward in
our attention to these obstinate regularities, then only woe waits for us.

Our experience meanwhile is all shot through with regularities. One bit of it can warn us to
get ready for another bit, can ‘intend’ or be ‘significant of” that remoter object. The object’s
advent is the significance’s verification. Truth, in these cases, meaning nothing but eventual
verification, is manifestly incompatible with waywardness on our part. Woe to him whose
beliefs play fast and loose with the order which realities follow in his experience; they will
lead him nowhere or else make false connections (James 2014: 75).

Thus, James held that beliefs would not be useful if they misrepresented the
regularities of our experience. The failure to recognize the possibility that beliefs
that misrepresent regularities in our experience can sometimes be useful may have
caused much confusion regarding the importance of these regularities to pragma-
tism. No one has ever seen a jolly fat man piloting a sledge drawn by flying reindeer.
Even if you stay up all night on Christmas Eve, you will encounter no such stranger
bearing gifts. Neither will he be found at the North Pole. If you get a job at the
U.S. Postal Service, you will see that letters to Santa Claus are not delivered to him,
and it is not he who replies. The person who behaves as Santa Claus, who is Santa
Claus, does not exist. Consequently, according to the James of these passages, belief
in Santa Claus is false.

Perhaps then there is a different pairing of elements that comprise the truth. Or
perhaps there are two different concepts of truth that are used iteratively in pragma-
tism. According to the first, if those regularities that resist our wishes are as we say
they are, then our claims are true. If they are not, then they are false. And yet,
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establishing that such regularities obtain is not sufficient for a pragmatic theory of
truth (although it may be for some relativisms). To be true in this second sense, the
regularities must not only obtain, but also provide satisfaction. To be true, that which
resists our will must also be useful. If it is not, then we call the claim false, even if the
regularity is as claimed.

For example, a pathologists might claim that half of the patients with a particular
disease do not recover when they receive a particular treatment. This regularity
resists their will. They would prefer it if all patients recovered, but the regularity is
indifferent. The claim that “half of the patients with this disease do not recover when
treated” is true, in the first sense. For the pragmatist, though, this still constitutes a
problematic situation. Not enough people recover and this is not satisfactory. There
is something wrong with how things are understood and this must be improved.
There are many ways to respond. One way would be to search for a better treatment.
Another way, however, would be to adopt different concept of the disease, such that
patients would receive different, and perhaps superior, management. Perhaps there is
a different treatment that would help some of these patients who do not recover. By
seeing these patients as having a different disease, that needs a different treatment,
their management might be improved. In Fleckian terms, active elements of knowl-
edge could be adjusted to produce more productive passive resistance (Binney 2023,
and Binney, Chap. 7, this volume).” Should a more satisfactory configuration of
disease concepts and treatment options be found, then this would be considered true.
The old configuration would be considered false, because there was something
wrong with it, even though the regularities of the old configuration did obtain. As
in the metaphor of the sea anemone above, the inquiring subject and the objects
experienced would be thoroughly integrated, as the objects of experience would be
produced by the activity of the inquiring subject, and the regularities between the
objects so produced would condition the activity of the inquiring subject, in order to
restore equilibrium and produce satisfaction. Understood like this, the truth does care
about our needs and wants.

We propose this as a valuable, pragmatic theory of truth. It is relativist, as it
rejects the notion that truth is a correspondence with the absolute reality of the world-
in-itself. And yet, it is (perhaps) realist, as it embraces the notion that the truth should

3We do find Ludwik Fleck’s distinction between active and passive elements of knowledge a useful
tool for our pragmatism (Fleck 1979). Active elements are taken for granted by knowers, and are
constitutive of the objects of experience. Once these objects have been brought into being, however,
they do not necessarily relate to each other as knowers wish. This resistance to the knowers’ will is
the passive element of knowledge. Without the active elements the passive elements do not exist, as
ariver does not exist without its banks. As the active elements are the invention of human minds and
culture, and the passive elements are dependent upon them but not determined by them, the passive
elements are (in Chang’s language) mind-framed but not mind-controlled. The passive resistance
will then shape the active elements used to produce it, as a river shapes its banks. On this view,
nature and culture are thoroughly integrated. “Does the river make its banks, or do the banks make
the river? Does a man walk with his right leg or with his left leg more essentially? Just as impossible
may it be to separate the real from the human factors in the growth of our cognitive experience”
(James 2014: 90).
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be obstinate and resist out wishes. At the very least, it is not a pernicious relativism.
It is shot through with ethical considerations, as claims are not true unless they help
people achieve their goals, and which goals to pursue requires ethical deliberation.
For medicine, these goals will need to be connected to the relief of human suffering,
as this is the ultimate legitimate purpose of the medical endeavour. Hence we claim
that this needs to be a touchstone in evaluating how conceptualizations play out. This
theory of truth allows for pluralism, as the same problem may have several solutions,
or there may be many goals to pursue. Finally, it is a local theory of truth, as the
problematic situations that emerge and what counts as their resolution are contingent
upon time and place. In the next section, we give some concrete examples of
problematic situations and how to approach them from a pragmatist perspective.

2.4 Problematic Situations Related to Health and Disease
Concepts

Problematic situations, as we understand them, are instances of conflict between
stakeholders that arise due to differing conceptions of disease, or due to disagree-
ments about how disease should be conceptualized, or due to unsatisfactory out-
comes of medical research or practice. They are situations in which suboptimal
practices, or disagreement about how to practice, arise due to the concepts of health
and disease employed by the parties involved (who could be doctors, medical
researchers, philosophers, patients or other lay people). Our aim is to consider
how these problematic situations might be addressed by altering the concepts of
health and disease employed in an effort to improve medical practice.*

We have identified a number of problematic situations by studying concrete cases
of conflicts, disagreements or (alleged) suboptimal situations related to medical
practice. These were mostly taken from the medical and medical philosophical
literature, but also inspired by conversations and more formal interviews with
those involved in healthcare practices (van der Linden and Schermer, forthcoming).
For example, we studied the evolution of the understanding of chronic pain over the
last decades (van der Linden et al. 2022), the recent reconceptualization of
Alzheimer’s disease in medical research (Schermer and Richard 2019; Schermer
2023), the diagnostic criteria for osteoporosis in relation to over- and underdiagnosis
(Binney 2022), and the different perception of health between diabetes patients and
their doctors (Haalboom 2023). In all these cases we found various problematic
situations related to the conceptualization of health or disease. By abstracting from

*Our aim can therefore be seen as a form of “conceptual engineering”—see also van der Linden and
Schermer, Chap. 19, this volume. In Fleckian terms, we aim to adapt the active elements of
knowledge to ultimately produce more useful resistance (passive elements of knowledge) and
ultimately better outcomes for patients (Binney 2023).
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the specifics of those cases we arrived at some tentative general formulations of
types of problematic situations.’

2.4.1 Patients with Symptoms but No Pathology Are Not
Understood as Diseased

Consider patients in chronic pain. Traditionally, pain was understood as a symptom
of a pathological lesion that causes it (Raffaeli and Arnaudo 2017). However, many
patients who report chronic pain have no identifiable injuries or other pathology
which can explain why they are in pain. As pain is understood as a symptom, and not
as a disease, patients are classified according to the lesions producing the pain.
Patients without lesion cannot be classified, often making them invisible to the
bureaucratic systems of patient management (Treede et al. 2019). As having a
disease is identified with having a pathological lesion, patients with no lesions are
often considered not to have a somatic disease at all. Instead, they are often
understood as having a psychological problem, and are managed differently to
patients with pathological lesions.

We identified this as a problematic situation for several reasons (Raffaeli and
Arnaudo 2017; Nugraha et al. 2019; Treede et al. 2019). Firstly, many doctors,
researchers and patients are concerned that patients in chronic pain but without
lesions are not getting the attention, resources and recognition they deserve. Sec-
ondly, as these patients are often considered as having a psychological problem, and
are treated differently to patients with observable lesions, many doctors feel that they
may not be getting the care that they need. Thirdly, historical work reveals an
evolving conversation about what pain is. Pain is not an easily explained phenom-
enon, reducible to the detection of pathological lesions by the nervous system. Some
researchers think the time is ripe for pain to be fundamentally reconsidered. For
example, instead of being understood as the conscious registration a nervous signal,
pain might be understood as a conscious experience produced to modify the patient’s
behavior so that they act to protect themselves from injury. This may not be a
popular way of thinking about pain amongst pain researchers, but it does show that
patients suffering in pain need not be thought of as suffering from an entirely
different condition depending on whether or not a lesion is present.

Although defining diseases in terms of pathological lesions provides a feeling of
objectivity, in the sense of coming into contact with a culturally independent real

5Qur list of problematic situations is not comprehensive or exhaustive. We realize that different
stakeholders, engaging from different perspectives, may identify different problematic situations.
The way in which disagreements or conflict relate to conceptualizations of health and disease may
not always be directly obvious but require philosophical analysis. Moreover, conceptual issues may
not be the only element making a situation problematic. However, we do believe that if philosophy
of medicine aims to make a contribution to improving medical practice, it needs to start with actual
problems (with its feet in the mud, so to speak).
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world, our pragmatist perspective highlights that this feeling may not provide the
security researchers seek. The decision to understand particular anatomical findings as
lesions, and to use these lesions to define diseases, is contingent choice. This is an
example of something which is mind-framed in the above sense, of an active element
of knowledge in Fleckian terms. We would emphasize, however, that adopting such
active elements of knowledge is a historically contingent choice, not a reflection of the
mind and culture independent world. One could, just as reasonably, use the symptoms
of pain to define disease, by adopting the association of pain and disease as an active
element of knowledge. On this view, the relationship between pathological lesions and
the disease ‘chronic pain’ would be a passive element of knowledge. Even though it is
mind-framed, it is not mind controlled. Whether they want to or not, researchers would
find that many patients with this disease would not have a lesion.

Understanding pain as the conscious registration of a nervous signal from dam-
aged tissue has not turned out to be a satisfactory way of understanding pain, as there
are so many anomalous observations regarding the relationship between the experi-
ence of pain and pathological lesions. In particular, this has not proved a particularly
successful approach to relieving patient’s pain. Consequently, it may well be that
shifting to different ways of understanding pain, in which patients in pain are
understood to have the same basic problem, which requires the same explanation,
could be more profitable. Shifting the active elements of knowledge such that
chronic pain is defined as a disease in its own right, in light of this history, may
produce more productive passive elements of knowledge, such that human suffering
may be reduced, and equilibrium restored.

Moreover, since the relief of human suffering is one of the pragmatic goals of
medicine, it is difficult to see how defining disease so that patients who are suffering in
pain are ignored in clinical practice and by the bureaucratic system serves those goals.
Focusing on patients who are suffering by defining disease in terms of pain will help
make such patients visible to the bureaucratic systems in which they are managed and
will help such patients get the care that will hopefully benefit them. Consequently, we see
the potential in the redefinition of chronic pain as a disease in its own right (as ICD
11 does). A similar argument might hold for other conditions in which patients are
suffering, but no clear pathophysiology is found (Sharpe and Greco 2019; O’Leary 2020;
Wilshire and Ward 2020; Tesio and Buzzoni 2021). At the same time, we emphasize that
this reconfiguration of how disease is understood is a possible local solution to a
particular type of problem—it is not intended as a universal claim on how we ought to
view disease in general since other solutions may be fitting to other problems.

2.4.2 Patients with Pathology or ‘Biomarkers’ but No
Symptoms Are Understood as Diseased

Consider patients with Alzheimer’s disease. This disease is currently defined in
terms of its associated pathologies: amyloid plaques and tau-tangles (Montine et al.
2012; Petersen 2018). By definition, patients with Alzheimer’s disease have these
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pathologies and patients with these pathologies have Alzheimer’s disease. However,
patients with Alzheimer’s disease, so defined, may never develop symptoms of
dementia (Dubroff and Nasrallah 2015). For decades, research into Alzheimer’s
disease has focused on intervening in these pathologies, even though this has been
unsuccessful in preventing or improving the symptoms of dementia.

Similarly, in the case of diabetes doctors sometimes become very focused on
blood glucose levels and not on the suffering of patients. The aim of treatment may
become to maintain a constant level of blood glucose, although there is evidence that
maintaining a constant blood glucose levels does not lead to optimal care (Sleath
2015; Khunti and Davies 2018).

The abstract problematic situation is the focusing on some laboratory (or at least
non-symptomatic) parameter, whilst forgetting that the symptom is the ultimate
object of clinical interest. This is problematic for several reasons. First, in the case
of Alzheimer, the pathological conception of the disease dominates the research
agenda, making difficult to get funding for research without adopting this patholog-
ical concept of the disease. By contrast, research into treatments for and coping with
the symptoms of dementia, is much less well funded. Hence, patients may not get
proper support in living with the condition. Second, where symptom free patients
with pathology may want to understand themselves as healthy, there may be
negative consequences in labelling them as diseased (e.g. anxiety, stigma, bureau-
cratic consequences). Finally, it can also lead to overdiagnosis and overtreatment
(see Sect. 2.4.4).

The origins of this problem appear at least partly conceptual. Medical science
focuses on what is considered material and real, namely pathology and pathophys-
iology. These form the traditional conceptual basis of disease (Sharpe and Greco
2019). Defined in this way, to treat disease is to remove the pathology, or to correct
the physiological disturbance. Pathological lesions are seen as solid and tangible,
bolstering their claim to objectivity and reality, as opposed to the subjectivity of
many symptoms. This view neglects the contingency of disease definitions and fails
to see them as the product of an historical process that selected specific parameters
and criteria for particular reasons in a particular context.

Another conceptual problem may be a monocausal conception of disease driving
the definition and prognostic expectations, drawing attention away from the need to
explore how pathologies or biomarkers relate to symptoms. In the case of Alzheimer,
amyloid was suspected of playing a causal role in the development of Alzheimer’s
dementia, and then was promoted to serve as the defining feature of the disease. This
makes sense in a monocausal aetiological model of disease, which assumes that a
cause is always followed by an effect, and diseases are defined according to their
causes. However, as many cases with amyloid never develop dementia, this con-
ceptual model may be wrong.

As a direction to a solution of this problematic situation, there might be value in
reconceiving of disease in a ways that focus more on symptoms and human
suffering; and in reconsidering monocausal and linear models of disease in light of
their historical developments. We believe there are many—and apparently rising—
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numbers of instances of pathology without symptoms, and the ways in which we
conceptualize these, will affect the ways in which they are handled.

2.4.3 Preventive Medicine Aimed at Preventing Pathology
or Pathophysiology, as Opposed to Symptoms

Medicine is often divided into two projects: the treatment of disease and the
prevention of disease. The treatment of disease tackles pathology and pathophysi-
ology, whereas the prevention of disease prevents these from occurring. What
should the aims of preventive medicine be? Should it be to prevent pathology and
pathophysiology? Or should it be to prevent illness?

Many diseases, such as diabetes, have associated preconditions, such as predia-
betes. Diabetes is defined as persistently high blood glucose.® Prediabetes is defined
in the same way, but at lower thresholds. Treating diabetes is to treat a disease,
whereas treating prediabetes is to prevent a disease. The stated rationale for identi-
fying patients with prediabetes is to prevent morbidity and mortality from diabetes
and cardiovascular disease in the long term (Viera 2011; Yudkin 2016). However,
the thresholds for prediabetes are set (by the American Diabetes Association)
according to the risk of developing diabetes. As diabetes is defined as persistently
high blood glucose, it can be asymptomatic. Thus, the prevention of diabetes is not
necessarily the prevention of symptoms. The thresholds for prediabetes are set at a
certain risk of developing high blood glucose, and not at a certain risk of developing
symptoms (Yudkin 2016). Indeed, the treatment of prediabetes is reportedly not
particularly effective at preventing morbidity and mortality in the long run, although
this is debated (Cefalu 2016; Yudkin 2016). Researchers have complained that the
concept of prediabetes is too “glucocentric”, highlighting that type 2 diabetes is a
complex metabolic condition for which glucose is but one important causal factor
(Yudkin 2016).

Even if it is useful to define diabetes in terms of blood sugar levels, it may not be
optimal to define predisease in this glucocentric way. Doing so creates a condition
(prediabetes) that puts a patient at risk of developing a disease (diabetes) that puts the
patient at risk of developing pathology (e.g. retinopathy) that may or may not result
in symptoms (e.g. loss of vison or heart attack). This is a very indirect way of
assessing those risks. The therapeutic logic is equally indirect. Even if treating
diabetics by lowering blood glucose does reduce the risk of symptoms developing,
it may not be the case that lowering blood glucose in prediabetics to reduce the risk
of diabetes developing will do the same. Even if treating a disease prevents

SThe American Diabetes Association defines asymptomatic type 2 diabetes in terms of fasting
plasma glucose (higher than 7 mmol/L), or the oral glucose tolerance test (greater than 11.1 mmol/L
after 2 hours), or the A1C (glycated hemoglobin) test (greater than 6.5% of haemoglobin glycated)
(Viera, 2011). These are all indicators of persistently high blood glucose.
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symptoms developing, and treating a predisease prevents the disease developing, it
may not be the case that treating the predisease prevents symptoms developing. Even
though addressing pathophysiology (e.g. glucose metabolism) may be the best way
to treat symptomatic disease, in order to prevent symptomatic disease developing
in non-diseased people it may be better to address something else entirely
(e.g. obesity).

Given these problems, it may be better to understand preventive medicine as
preventing the development of illness, rather than disease. It may be better to
understand pathology and pathophysiology as causal factors for disease, rather
than as the disease itself. Thus, addressing these causal factors may be seen as
preventing disease rather than as treating disease. Understood like this, preventive
medicine is no longer solely concerned with risk factors, but also with things
traditionally understood as the disease itself. Furthermore, epidemiological investi-
gation of probability of symptoms occurring is relevant to identifying explanations
for symptoms, as well as targets for therapeutic and preventive intervention (Giroux
2015a, b). Thus, concepts of pathology, pathophysiology, dysfunction and risk all
appear in both therapeutic and preventive medicine.

With these comments in mind, we might ask: what is the value in distinguishing
preventive medicine from therapeutic medicine? What role should epidemiology
play in defining pathology, pathophysiology and risk factors? Do causal factors have
a different epistemic and/or ontological status to risk factors when it comes to
defining disease and what are the actual consequences of such definitions for the
practice of (preventive) medicine?

2.4.4 Overdiagnosis

Overdiagnosis, the diagnosis of disease that does not benefit the patient, has been
recognized as a serious problem in medicine. Overdiagnosis is problematic in itself
because it can harm patients who are labelled as ‘diseased’, and it is problematic
because it will often lead to overtreatment which can also be harmful. One cause of
overdiagnosis may lie in the interests and needs of large pharmaceutical companies,
which profit from expanding the boundaries of disease to include patients previously
considered well. But there are also conceptual drivers of overdiagnosis, which we
want to focus on here.

One of the main mechanisms identified has been the use of young adult reference
classes to define disease in elderly patients, thus pathologizing physiological states
that were formally considered part of normal aging. One way to address this problem
is to champion concepts of disease that insist on using age-adjusted reference
classes, such as Boorse’s BST. Some philosophers argue that this is not enough,
and that in order to prevent overdiagnosis we must also pay close attention to the risk
that a patient will go on to suffer negative consequences, i.e. symptoms, in addition
to satisfying naturalistic criteria for disease (Walker and Rogers 2017; Rogers and
Walker 2018). Whilst we commend this philosophical work, we suggest a different
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analysis of the conceptual drivers of overdiagnosis and recommend a different
solution, based on historical analysis of some exemplars of overdiagnosis.

Take osteoporosis, a condition defined using bone mineral density measurements.
According to the WHO, for a person to be diagnosed with osteoporosis they must
have a low bone mineral density compared to the average for a young adult. As bone
mineral density tends to fall in all people as they age, many medical researchers have
expressed concerns that comparing elderly people to young people will make it seem
as though many people have low bone mineral density, when they have normal bone
mineral density for their age. This, they claim, inevitably leads to overdiagnosis.
Furthermore, medical professionals also argue that low bone mineral density is not
associated with an especially high risk of sustaining a fragility fracture and
experiencing symptoms. Consequently, the WHO definition is said to promote
overdiagnosis by paying insufficient attention to the risk of developing symptoms.

An analysis of the historical development of the definition about osteoporosis,
however, reveals that medical professionals have come to define osteoporosis in
terms of bone mineral density precisely because they wanted to predict fracture risk.
Far from being ignored, risks of developing symptoms were central to this way of
defining the disease. Furthermore, the decision to define the disease by comparing all
patients to the young adult reference class was also motivated by a desire to assess
the risk of fracture (for a full analysis see Binney 2022). It may be the case that
current definitions of osteoporosis do not predict the risk of fracture sufficiently well,
but adopting age-adjusted reference classes may not resolve the problem. It may lead
to underdiagnosis, for example. In the light of the historical development of this
medical field, advice that looks sensible at first glance may look much more
problematic.

Another key example of overdiagnosis is thyroid cancer. Some of the overdiag-
nosis of thyroid cancer can be attributed to certain types of “follicular variant of the
papillary thyroid carcinoma” (FVPTC), which often have an indolent behavior
(Tallini et al. 2017; Xu and Ghossein 2018). Understanding the history of the
classification of thyroid tumors can help explain how the conceptualization of
FVPTC has driven overdiagnosis (see Binney, Chap. 7, this volume).

In general, we believe historical analysis is often key to understanding how
overdiagnosis arose, and to explore whether particular conceptions of disease had
a role to play in this development. Other instances of overdiagnosis should be
assessed individually, however, and this opens up yet another area for inquiry.

2.4.5 The False Presumption that Patients with the Same
Disease Are Homogeneous

We have encountered several problematic situations in which the assumption that
patients with the same disease are highly homogeneous whilst being different to
patients without that disease appears to be at the heart of the issue.
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One situation in which we have encountered this problem is the evaluation of
diagnostic tests. Traditional assumptions of diagnostic test evaluation include
(1) that sensitivity and specificity (the usual indices used to evaluate tests) are
intrinsic properties of the test, which are constants in any clinical context; and
(2) that tests need to accurately distinguish disease from non-disease if they are to
be useful. These assumptions only make sense if patients with the same disease are
highly homogeneous. As they are not, we have found that this leads to incorrect
beliefs about the accuracy and utility of medical tests in many areas of medicine.

We have also encountered this problem in debates about how to classify patients
into groups with different diseases. Some doctors have expressed concerns that
currently accepted diagnostic categories are not acceptable, as the patients it captures
are too heterogeneous to allow general rules about treatment or for accurate prog-
nostication. One response to this problem, seen especially in precision oncology, has
been to subclassify patients into smaller groups, using additional information pro-
vided by genetic, molecular and immunohistochemical biomarkers. Another has
been to say that patients need to be reclassified, such that patients previously
understood to have the same disease should instead be understood to have different
diseases, in the hope that these new, smaller disease categories will produce the
necessary homogeneity for optimal medical practice. For example, type II diabetes
researchers have argued that this condition is not a true specific disease entity, but is
rather a collection of several different disease entities that need separating if progress
in treatment and prognostication are to be made (Gale 2013; Philipson 2020). This
solution to the problem of heterogeneity maintains the specific disease entity model.

A completely different way of addressing the problem of patient heterogeneity is
to classify patients into multiple crosscutting categories, such that two patients will
sometimes be seen as the same sort of patient and sometimes be seen as a different
sort of patient. An example is provided by polycystic ovary syndrome (PCOS).
Following rancorous debate about a single correct classification, researchers in this
field have reportedly settled for a pluralistic system, which makes uses of several
overlapping classifications. These overlapping classifications are produced by com-
bining different “phenotypes” of PCOS, and researchers pay attention to different
combinations of phenotypes depending on their particular clinical interest. So, if
doctors and researchers are interested in using certain treatments for PCOS patients
with infertility they may pay attention to one set of phenotypes, but if they are
interested in patients at high risk of metabolic consequences of PCOS they may pay
attention to another set (Azziz 2021; Sachdeva et al. 2019).

The suggestion that making use of subdividing and crosscutting classifications,
including phenotypes, endotypes, regiotypes and theratypes, might be a useful way
to cope with patient heterogeneity is also made for several other conditions’ and
may represent interesting philosophical innovations. Similar innovations to cope
with the problem of patient heterogeneity include the use of “target conditions”

"For example: Ozdemir et al., 2018; Agache and Akdis, 2019; Battaglia et al., 2019; Mobasheri
et al., 2019; Petrelli et al., 2021)
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(e.g. infectious patients, current infection, past infection, etc.) tailored to the partic-
ular purpose of testing when evaluating medical tests (Bossuyt et al. 2003); and the
fitting of patients into a multidimensional matrix, rather than classification into
discrete categories or placing them on a continuum with one dimension, to express
their disease status (Kanis et al. 2008; Levey et al. 2011). From a pragmatist
perspective, such conceptual solutions arising from within medical practice itself are
a great starting point for further philosophical inquiry.

2.4.6 Problems with the Notion of Health

Besides defining disease and specific disease categories, there is also much debate
about how to understand ‘health’. Especially in the domain of health policy, which
aims to promote and protect health of individuals and the population at large, the
question what exactly ‘health’ entails frequently pops up. In the Netherlands, the
past decade has seen the emergence of a practice and a concept know as ‘positive
health’. This new concept, defining health as: “the ability to adapt and self-manage,
in light of the physical, emotional and social challenges of life” (Huber et al. 2011)
was coined to remedy the shortcomings of the well-known 1948 WHO definition of
health, which was said to be outdated, contra-productive and possibly harmful. The
WHO criterium of complete emotional, physical and social well-being was viewed
as too demanding, leading to medicalization and difficult to use in studies on (public)
health. Moreover, the increased prevalence of chronic diseases in our ageing soci-
eties was said to challenge our definition of health, raising the question whether it is
possible to be healthy and have a disease at the same time. Positive health was thus
explicitly presented and perceived as a conceptual resolution to problematic situa-
tions encountered in health practices. Besides the promise to be a better equipped
definition to use for research purposes, positive health is also said to enable better
conversation with patients, to empower them and to enhance cross-disciplinary
cooperation in the social domain.

Interestingly, at the same time, the new concept also appears to create problem-
atic situations. Kingma (2017), for example, has assessed positive health on both
internal/conceptual as well as external/pragmatic level, and concludes that the new
concept is problematic in both senses. It is unable to distinguish, on a theoretical
level, between the normal and the pathological, and also does not solve the societal
problems that it is supposed to solve (e.g., medicalization). Other scholars have also
criticized the concept for various reasons. Yet the concept appears to be successful
and popular in both medical practice and policy.

This makes Positive Health, including its historical genesis, a very suitable case-
study for addressing the dynamics of problematic situations, the performativity of
health concepts, and their embeddedness in institutional systems and power-
relations. More in general, we can say that the ongoing debates on what exactly
constitutes ‘health’, especially when related to public health and health policy, signal
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the presence of a problematic situation—or perhaps of multiple problematic situa-
tions (cf Haverkamp et al. 2018).

2.4.7 Institutional Designation of the Sick Role

Consider patients with conditions such as ME/CFS, chronic pain syndromes, and
more recently, long-covid. These patients have—or claim they have—symptoms
that invalidate them and make them suffer, but those symptoms cannot be objectified
or cannot be (fully) explained by pathology. These and other cases of ‘medically
unexplained symptoms’ (MUS) create problems with regard to diagnosis and treat-
ment (see Sect. 2.4.1.), but also in relation to numerous social and institutional
issues. Disease status gives patients access to healthcare and medical interventions
and the reimbursement thereof by health insurance; it determines their right to
receive particular social benefits and exempts them from certain social duties and
moral accountabilities. Conditions whose status as ‘real’ disease is controversial, or
patient’s whose symptoms are not clearly caused by a real disease, miss out on the
social and institutional benefits that this status provides. The disagreements about
such cases between various groups of stakeholders (patients, doctors, insurance
companies, employers, welfare organizations) constitute a problematic situation. In
those cases, it is unclear whether some patients who actually deserve certain benefits
are treated unjustly by the social and bureaucratic system that denies them those
rights, or whether some people unjustly benefit from arrangements they do not
deserve.

There is a clear conceptual component to this problem. According to medical
historian Charles Rosenberg (2002) the concept of disease has social power and
utility in medicine and our society. In particular the idea of a ‘disease entity’ has
gained bureaucratic status, as it serves the administrative system of healthcare and
related institutions. Classifying a condition as healthy or diseased can be seen as a
decision that confers value within a certain institutional context, and we might
pragmatically choose to define conditions as diseases in order to attain desired
outcomes. The view of disease as a practical concept that has social and institutional
value and implications is, however, controversial. Many have argued that these
practical aspects should be considered separately from the question of what defines
disease. It has even been argued that we do not need a clear definition of disease to
make normative decisions on practical issues (Hesslow 1993), and that there is not
necessarily a one-on-one relationship between the scientific concept of disease and
the sociological concept of sickness. Nevertheless, the fact is that in our current
society we do base many normative decisions on our health and disease definitions,
and we do use these terms in a value-laden way, as ‘thick concepts’ (Keil and
Stoecker, 2017; Haverkamp et al., 2018).

All of this raises the question to what extent we should allow for handling these
kinds of social and normative issues by focusing on the disease status. If so, which
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disease concept(s) is/are suitable for that purpose, and if not which other concepts
might be helpful?

2.5 Final Remarks

We have briefly outlined our theoretical starting points: pluralism, contextualism, the
practical nature of concepts, the centrality of human suffering to medicine, and a
pragmatist epistemological position between simplistic realism and silly relativism.
We have also presented some preliminary explorations of problematic situations
encountered in medical practice in relation to conceptualization of health and
disease. The following chapters and commentaries will explore some of these
problematic situations more in depth or address related issues concerning health
and disease concepts. In the final chapter of this volume, we’ll take stock of what we
have learned from all these contributions, as well as from the discussions during the
workshop, for the further development of a pragmatist approach to conceptualizing
health and disease.

References

Agache, Ioana, and Cezmi A. Akdis. 2019. Precision medicine and phenotypes, endotypes,
genotypes, regiotypes, and theratypes of allergic diseases. The Journal of Clinical Investigation
129 (4). American Society for Clinical Investigation: 1493-1503. https://doi.org/10.1172/
JCI124611.

Azziz, Ricardo. 2021. How Polycystic Ovary syndrome came into its own. F&S Science 2 (1).
Elsevier: 2—10. https://doi.org/10.1016/j.xfss.2020.12.007.

Battaglia, Manuela, Simi Ahmed, Mark S. Anderson, Mark A. Atkinson, Dorothy Becker, Polly
J. Bingley, Emanuele Bosi, et al. 2019. Introducing the endotype concept to address the
challenge of disease heterogeneity in Type 1 diabetes. Diabetes Care 43 (1): 5—-12. https://doi.
org/10.2337/dc19-0880.

Binney, Nicholas. 2022. Osteoporosis and risk of fracture: Reference class problems are Real.
Theoretical Medicine and Bioethics 43 (5): 375-400. https://doi.org/10.1007/s11017-022-
09590-3.

. 2023. Ludwik Fleck’s reasonable relativism about science. Synthese 201 (2): 40. https://
doi.org/10.1007/s11229-022-04018-w.

Bossuyt, Patrick M., Johannes B. Reitsma, David E. Bruns, Constantine A. Gatsonis, Paul
P. Glasziou, Les M. Irwig, David Moher, Drummond Rennie, Henrica C.W. de Vet, and Jeroen
G. Lijmer. 2003. The STARD statement for reporting studies of diagnostic accuracy: Explana-
tion and elaboration. Annals of Internal Medicine 138 (1). American College of Physicians:
W1-12. https://doi.org/10.7326/0003-4819-138-1-200301070-00012-w1.

Burke, Tom. 1994. Dewey’s new logic: A reply to Russell. Chicago: University of Chicago Press.
https://press.uchicago.edu/ucp/books/book/chicago/D/bo3618669.html.

Capps, John. 2023. The pragmatic theory of truth. In The Stanford encyclopedia of philosophy,
Summer 2023, ed. Edward N. Zalta and Uri Nodelman. Metaphysics Research Lab, Stanford
University. https://plato.stanford.edu/archives/sum2023/entriesruth-pragmatic/.



https://doi.org/10.1172/JCI124611
https://doi.org/10.1172/JCI124611
https://doi.org/10.1016/j.xfss.2020.12.007
https://doi.org/10.2337/dc19-0880
https://doi.org/10.2337/dc19-0880
https://doi.org/10.1007/s11017-022-09590-3
https://doi.org/10.1007/s11017-022-09590-3
https://doi.org/10.1007/s11229-022-04018-w
https://doi.org/10.1007/s11229-022-04018-w
https://doi.org/10.7326/0003-4819-138-1-200301070-00012-w1
https://plato.stanford.edu/archives/sum2023/entriesruth-pragmatic/

26 N. Binney et al.

Cefalu, William T. 2016. “Prediabetes”: Are there problems with this label? No, we need height-
ened awareness of this condition! Diabetes Care 39 (8): 1472—1477. https://doi.org/10.2337/
dc16-1143.

Chang, Hasok. 2022. Realism for realistic people: A New pragmatist philosophy of science.
Cambridge: Cambridge University Press. https://doi.org/10.1017/9781108635738.

Dewey, J. 1938. Logic: The theory of inquiry. Oxford: Holt.

Dewey, John, Addison Webster Moore, Harold Chapman Brown, George Herbert Mead, Boyd
Henry Bode, Henry Waldgrave Stuart, James Hayden Tufts, and Horace Meyer Kallen. 1917.
The need for a recovery of philosophy. In Creative intelligence: Essays in the pragmatic
attitude, vol. 1, 3-69. New York: Henry Holt and Company. https://ia801604.us.archive.org/
8/items/creativeintelligD0dewe/creativeintelligDOdewe.pdf

Dubroff, Jacob G., and Ilya M. Nasrallah. 2015. Will PET Amyloid imaging lead to overdiagnosis
of Alzheimer Dementia? Academic Radiology 22 (8): 988-994. https://doi.org/10.1016/j.acra.
2015.02.005.

Fleck, Ludwik. 1979 [1935]. Genesis and development of a scientific fact. University of Chicago
Press.

Gale, Edwin A.M. 2013. Is Type 2 diabetes a category error? The Lancet 381 (9881). Elsevier:
1956-1957. https://doi.org/10.1016/S0140-6736(12)62207-7.

Giroux, Elodie. 2015a. Risk Factor and Causality in Epidemiology. In Classification, disease and
evidence: New essays in the philosophy of medicine, History, philosophy and theory of the life
sciences, ed. Philippe Huneman, Gérard Lambert, and Marc Silberstein, 179—192. Dordrecht:
Springer. https://doi.org/10.1007/978-94-017-8887-8_9.

. 2015b. Epidemiology and the bio-statistical theory of disease: A challenging perspective.
Theoretical Medicine and Bioethics 36 (3): 175-195. https://doi.org/10.1007/s11017-015-
9327-7.

Haalboom, Floor. 2023. Sugar-Sick yet healthy: changing concepts of disease in the Dutch
Diabetics Association (1945—1970). Social History of Medicine, September, hkac073. https://
doi.org/10.1093/shm/hkac073.

Haverkamp, Beatrijs, Bernice Bovenkerk, and Marcel F. Verweij. 2018. A practice-oriented review
of health concepts. The Journal of Medicine and Philosophy: A Forum for Bioethics and
Philosophy of Medicine 43 (4): 381-401. https://doi.org/10.1093/jmp/jhy011.

Hesslow, Germund. 1993. Do we need a concept of disease? Theoretical Medicine 14 (1): 1-14.
https://doi.org/10.1007/BF00993984.

Huber, Machteld, J. André Knottnerus, Lawrence Green, Henriétte van der Horst, Alejandro
R. Jadad, Daan Kromhout, Brian Leonard, et al. 2011. How should we define health? BMJ
343 (July). British Medical Journal Publishing Group: d4163. https://doi.org/10.1136/bm;.
d4163.

James, William. 2014. Pragmatism and the meaning of truth. CreateSpace Independent Publishing
Platform.

Kanis, J.A., E.V. McCloskey, H. Johansson, O. Strom, F. Borgstrom, A. Oden, and National
Osteoporosis Guideline Group. 2008. Case finding for the management of osteoporosis with
FRAX®—Assessment and intervention thresholds for the UK. Osteoporosis International
19 (10): 1395-1408. https://doi.org/10.1007/s00198-008-0712-1.

Keil, Geert, and Ralf Stoecker. 2017. Disease as a vague and thick cluster concept. In Vagueness in
Psychiatry, ed. Geert Keil, Lara Keuck, and Rico Hauswald, 46-74. Oxford: Oxford University
Press.

Khunti, Kamlesh, and Melanie J. Davies. 2018. Clinical Inertia versus overtreatment in glycaemic
management. The Lancet Diabetes & Endocrinology 6 (4). Elsevier: 266—-268. https://doi.org/
10.1016/S2213-8587(17)30339-X.

Kingma, Elisabeth. 2017. Kritische Vragen Bij Positieve Gezondheid. Tijdschrift Voor
Gezondheidszorg En Ethiek 3: 81-83.

Levey, Andrew S., Paul E. de Jong, Josef Coresh, Meguid El Nahas, Brad C. Astor, Kunihiro
Matsushita, Ron T. Gansevoort, Bertram L. Kasiske, and Kai-Uwe Eckardt. 2011. The



https://doi.org/10.2337/dc16-1143
https://doi.org/10.2337/dc16-1143
https://doi.org/10.1017/9781108635738
https://ia801604.us.archive.org/8/items/creativeintellig00dewe/creativeintellig00dewe.pdf
https://ia801604.us.archive.org/8/items/creativeintellig00dewe/creativeintellig00dewe.pdf
https://doi.org/10.1016/j.acra.2015.02.005
https://doi.org/10.1016/j.acra.2015.02.005
https://doi.org/10.1016/S0140-6736(12)62207-7
https://doi.org/10.1007/978-94-017-8887-8_9
https://doi.org/10.1007/s11017-015-9327-7
https://doi.org/10.1007/s11017-015-9327-7
https://doi.org/10.1093/shm/hkac073
https://doi.org/10.1093/shm/hkac073
https://doi.org/10.1093/jmp/jhy011
https://doi.org/10.1007/BF00993984
https://doi.org/10.1136/bmj.d4163
https://doi.org/10.1136/bmj.d4163
https://doi.org/10.1007/s00198-008-0712-1
https://doi.org/10.1016/S2213-8587(17)30339-X
https://doi.org/10.1016/S2213-8587(17)30339-X

2 Prologue: A Pragmatist Approach to Conceptualization of Health and Disease 27

definition, classification, and prognosis of chronic kidney disease: A KDIGO controversies
conference report. Kidney International 80 (1): 17-28. https://doi.org/10.1038/ki.2010.483.

Linden, Rik van der, Timo Bolt, and Mario Veen. 2022. “If it can’t be coded, it doesn’t exist”. A
historical-philosophical analysis of the new ICD-11 classification of chronic pain. Studies in
History and Philosophy of Science 94 (August): 121-132. https://doi.org/10.1016/j.shpsa.2022.
06.003.

Mobasheri, Ali, Simo Saarakkala, Mikko Finnild, Morten A. Karsdal, Anne-Christine Bay-Jensen,
and Willem Evert van Spil. 2019. Recent advances in understanding the phenotypes of Oste-
oarthritis. F1000Research 8 (December): F1000 Faculty Rev-2091. https://doi.org/10.12688/
f1000research.20575.1.

Montine, Thomas J., Creighton H. Phelps, Thomas G. Beach, Eileen H. Bigio, Nigel J. Cairns,
Dennis W. Dickson, Charles Duyckaerts, et al. 2012. National Institute on Aging-Alzheimers
Association Guidelines for the neuropathologic assessment of Alzheimer’s disease: A practical
approach. Acta Neuropathologica 123 (1): 1-11. https://doi.org/10.1007/s00401-011-0910-3.

Nugraha, Boya, Christoph Gutenbrunner, Antonia Barke, Matthias Karst, Jorg Schiller, Peter
Schifer, Silke Falter, et al. 2019. The IASP classification of chronic pain for ICD-11: Func-
tioning properties of chronic pain. PAIN 160 (1): 88-94. https://doi.org/10.1097/j.pain.
0000000000001433.

O’Leary, Diane. 2020. A concerning display of medical indifference: Reply to “Chronic fatigue
syndrome and an illness-focused approach to care: Controversy, morality and paradox”. Med-
ical Humanities 46 (4). Institute of Medical Ethics: ed4—e4. https://doi.org/10.1136/medhum-
2019-011743.

Ozdemir, Cevdet, Umut Can Kucuksezer, Mubeccel Akdis, and Cezmi A. Akdis. 2018. The
concepts of Asthma endotypes and phenotypes to guide current and novel treatment strategies.
Expert Review of Respiratory Medicine 12 (9). Taylor & Francis: 733—743. https://doi.org/10.
1080/17476348.2018.1505507.

Petersen, Ronald C. 2018. How early can we diagnose Alzheimer disease (and is it sufficient)?: The
2017 Wartenberg lecture. Neurology 91 (9). Wolters Kluwer Health, Inc. on behalf of the
American Academy of Neurology: 395-402. https://doi.org/10.1212/WNL.
0000000000006088.

Petrelli, Alessandra, Anna Giovenzana, Vittoria Insalaco, Brett E. Phillips, Massimo Pietropaolo,
and Nick Giannoukakis. 2021. Autoimmune inflammation and insulin resistance: Hallmarks so
far and yet so close to explain diabetes endotypes. Current Diabetes Reports 21 (12): 54. https://
doi.org/10.1007/s11892-021-01430-3.

Philipson, Louis H. 2020. Harnessing heterogeneity in Type 2 diabetes mellitus. Nature Reviews
Endocrinology 16 (2). Nature Publishing Group: 79-80. https://doi.org/10.1038/s41574-019-
0308-1.

Raffaeli, William, and Elisa Arnaudo. 2017. Pain as a disease: An overview. Journal of Pain
Research 10 (August): 2003-2008. https://doi.org/10.2147/JPR.S138864.

Rogers, Wendy A., and Mary J. Walker. 2018. Précising definitions as a way to Combat overdi-
agnosis. Journal of Evaluation in Clinical Practice 24 (5): 1019-1025. https://doi.org/10.1111/
jep-12909.

Rosenberg, Charles E. 2002. The Tyranny of diagnosis: Specific entities and individual experience.
The Milbank Quarterly 80 (2): 237-260. https://doi.org/10.1111/1468-0009.t01-1-00003.

Russell, Bertrand. 1967. A history of western philosophy. New York: Simon & Schuster/
Touchstone.

Sachdeva, Garima, Shalini Gainder, Vanita Suri, Naresh Sachdeva, and Seema Chopra. 2019.
Comparison of the different PCOS phenotypes based on clinical metabolic, and hormonal
profile, and their response to Clomiphene. Indian Journal of Endocrinology and Metabolism
23 (3): 326-331. https://doi.org/10.4103/jjem.IJEM_30_19.

Schermer, Maartje H.N. 2023. Preclinical disease or risk factor? Alzheimer’s disease as a case study
of changing conceptualizations of disease. The Journal of Medicine and Philosophy 48 (4):
322-334. https://doi.org/10.1093/jmp/jhad009.


https://doi.org/10.1038/ki.2010.483
https://doi.org/10.1016/j.shpsa.2022.06.003
https://doi.org/10.1016/j.shpsa.2022.06.003
https://doi.org/10.12688/f1000research.20575.1
https://doi.org/10.12688/f1000research.20575.1
https://doi.org/10.1007/s00401-011-0910-3
https://doi.org/10.1097/j.pain.0000000000001433
https://doi.org/10.1097/j.pain.0000000000001433
https://doi.org/10.1136/medhum-2019-011743
https://doi.org/10.1136/medhum-2019-011743
https://doi.org/10.1080/17476348.2018.1505507
https://doi.org/10.1080/17476348.2018.1505507
https://doi.org/10.1212/WNL.0000000000006088
https://doi.org/10.1212/WNL.0000000000006088
https://doi.org/10.1007/s11892-021-01430-3
https://doi.org/10.1007/s11892-021-01430-3
https://doi.org/10.1038/s41574-019-0308-1
https://doi.org/10.1038/s41574-019-0308-1
https://doi.org/10.2147/JPR.S138864
https://doi.org/10.1111/jep.12909
https://doi.org/10.1111/jep.12909
https://doi.org/10.1111/1468-0009.t01-1-00003
https://doi.org/10.4103/ijem.IJEM_30_19
https://doi.org/10.1093/jmp/jhad009

28 N. Binney et al.

Schermer, Maartje H.N., and Edo Richard. 2019. On the reconceptualization of Alzheimer’s
disease. Bioethics 33 (1): 138—145. https://doi.org/10.1111/bioe.12516.

Sharpe, Michael, and Monica Greco. 2019. Chronic fatigue syndrome and an illness-focused
approach to care: Controversy, morality and paradox. Medical Humanities 45 (2). Institute of
Medical Ethics: 183—187. https://doi.org/10.1136/medhum-2018-011598.

Sleath, Jonathan D. 2015. In pursuit of Normoglycaemia: The overtreatment of Type 2 diabetes in
general practice. British Journal of General Practice 65 (636): 334-335. https://doi.org/10.
3399/bjgp15X685525.

Tallini, Giovanni, R. Michael Tuttle, and Ronald A. Ghossein. 2017. The history of the follicular
variant of papillary thyroid carcinoma. The Journal of Clinical Endocrinology & Metabolism
102 (1): 15-22. https://doi.org/10.1210/jc.2016-2976.

Tesio, Luigi, and Marco Buzzoni. 2021. The illness-disease dichotomy and the biological-clinical
splitting of medicine. Medical Humanities 47 (4). Institute of Medical Ethics: 507-512. https://
doi.org/10.1136/medhum-2020-011873.

Thayer, Horace Standish. 1970. Pragmatism: The classic writings. New York: New American
Library.

Treede, Rolf-Detlef, Winfried Rief, Antonia Barke, Qasim Aziz, Michael I. Bennett, Rafael
Benoliel, Milton Cohen, et al. 2019. Chronic pain as a symptom or a disease: The IASP
classification of chronic pain for the international classification of diseases (ICD-11). PAIN
160 (1): 19-27. https://doi.org/10.1097/j.pain.0000000000001384.

van der Linden, Rik and Maartje Schermer. 2022. Health and disease as practical concepts:
exploring function in context-specific definitions. Medicine, Healthcare and Philosophy
25 (1): 131-140. https://doi.org/10.1007/s11019-021-10058-9.

Viera, Anthony J. 2011. Predisease: When does it make sense? Epidemiologic Reviews 33 (1):
122-134. https://doi.org/10.1093/epirev/mxr002.

Walker, Mary Jean, and Wendy Rogers. 2017. Defining disease in the context of overdiagnosis.
Medicine, Health Care and Philosophy 20 (2): 269-280. https://doi.org/10.1007/s11019-016-
9748-8.

Wilshire, Carolyn, and Tony Ward. 2020. Conceptualising illness and disease: Reflections on
Sharpe and Greco (2019). Medical Humanities 46 (4). Institute of Medical Ethics: 532-536.
https://doi.org/10.1136/medhum-2019-011756.

Xu, Bin, and Ronald Ghossein. 2018. Evolution of the histologic classification of thyroid neoplasms
and its impact on clinical management. European Journal of Surgical Oncology: The Journal of
the European Society of Surgical Oncology and the British Association of Surgical Oncology
44 (3): 338-347. https://doi.org/10.1016/j.j50.2017.05.002.

Yudkin, John S. 2016. “Prediabetes”: Are there problems with this label? Yes, the label creates
further problems! Diabetes Care 39 (8): 1468—1471. https://doi.org/10.2337/dc15-2113.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://doi.org/10.1111/bioe.12516
https://doi.org/10.1136/medhum-2018-011598
https://doi.org/10.3399/bjgp15X685525
https://doi.org/10.3399/bjgp15X685525
https://doi.org/10.1210/jc.2016-2976
https://doi.org/10.1136/medhum-2020-011873
https://doi.org/10.1136/medhum-2020-011873
https://doi.org/10.1097/j.pain.0000000000001384
https://doi.org/10.1007/s11019-021-10058-9
https://doi.org/10.1093/epirev/mxr002
https://doi.org/10.1007/s11019-016-9748-8
https://doi.org/10.1007/s11019-016-9748-8
https://doi.org/10.1136/medhum-2019-011756
https://doi.org/10.1016/j.ejso.2017.05.002
https://doi.org/10.2337/dc15-2113
https://doi.org/10.2337/dc15-2113

Chapter 3 )
Nature and Culture in Health and Disease: g
Historical Strategies in Medical Diagnostics

for Navigating Between Critical

Dichotomies

Heiner Fangerau

3.1 Introduction: Diagnostic Essentialism and Nominalism

In 1963, the Archives of Internal Medicine published a three-part article by Ralph
Engle and B. J. Davis on the present, past and future of medical diagnosis. The
impetus for this series was their involvement in an attempt to use “modern electronic
computers” to “aid physicians in diagnosis” (Engle and Davis 1963). In their attempt
to cluster and logically organise diagnostic data for computer-calculated diagnosis
(Greene and Lea 2019), they saw a need to “define terms more precisely” and to
review some fundamental historical and philosophical questions about the status and
role of the diagnosis in medicine.

This urge to grapple with the concept of diagnosis seems to resurface from time to
time, whenever new approaches or previously unknown or unused instruments enter
the medical realm (see Boenink and van der Molen, Chap. 11, this volume). In the
long nineteenth century, similar discussions were nurtured by newly established
nosologies, specialization and the augmentation of the physicians’ traditional five
senses through an increasing number of technical devices (Barker 1916) as well as
by the developments of microbiology, statistics and genetics (Allbutt 1896). Today,
the discourse about the use of ‘artificial intelligence’ in medicine, a kind of sequel to
the proposal for computerised diagnosis in the 1960s, has reignited the debate. The
diagnostic process is described as “sophisticated”, “highly complex” and error-
prone. The conceptualisation of the diagnostic process is still a challenge (Mirbabaie
et al. 2021: 694 £.).
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Thus, the definition of diagnosis has remained a topic of ongoing debate. Engle’s
and Davis’s expansive statement that “diagnosis encompasses the entire art and
science of medicine” (Engle and Davis 1963: 513) appears to be as accurate as it is
vague. Above all, it highlights the absence of a unified concept. Common parlance
embraces two understandings of diagnosis. Both are outcomes of medical practice
and logic: one refers to the present condition of a particular individual patient; the
other refers consistently to a universally regarded medical condition that transcends
the immediate moment (Fangerau 2021; Nicolson 1993; Galdston 1941). The link
between these two meanings is the process of recognizing, interpreting and classi-
fying the individual patient-centred signs of a general, named disease. In this
capacity, the process encompasses social, moral and bureaucratic elements (Rosen-
berg 2002).

The modern understanding of diagnosis has its origins in nineteenth-century
medicine, in the course of which medical semiotics—as a medical activity—was
gradually transformed into diagnosis, and the recording of signs became increasingly
technical. Phenomena that could be perceived by the senses were translated into
objective, comparable numerical values and graphical curves by instruments, and
signs of disease that were not accessible to the senses were detected and recorded
with the help of technical devices (Martin and Fangerau 2007, 2013). This
established a way of thinking in terms of ‘clinical pictures’ and disease classifica-
tions. With these classifications in mind, the physician was faced with the task of
reconciling the signs of an individual patient’s illness with a generalised ordering of
signs. The systematically ordered signs, in turn, had to be incorporated into a
nosology that was valid in a given context (Wieland 1975; Eich 1986; Eckart
1998; Rosenberg 2002). The starting point for this approach was the move towards
systematic clinical observation of numerous patients in large hospitals and the
correlation of diagnostic findings with post-mortem examinations (Foucault 1973;
Risse 1987). External symptoms and organ changes were systematically correlated.
In the context of pathological anatomy, this approach became the central point of
reference for diagnostics which, in the next step, consisted of finding the pathologies
of the dead in the signs of the living." A particular constellation of signs had to be
clearly and convincingly associated with a clinical picture. Thus, the focus on a
theory of signs—semiotics—was increasingly replaced by differential constellations
of diagnostic findings, pathophysiological causal chains and numerical approaches
(Hess 1993). In practice, this replacement was accompanied by a drastic increase in
the number of new technical diagnostic procedures, which gained popularity as
‘physical diagnostics’ (Eckart 1996). Laennec’s stethoscope for indirect ausculta-
tion, Piorry’s plessimeter for indirect percussion and later the micro- and endoscopes
for expanding the visual space were to become paradigmatic icons of this
development.

Much thought has been given in medicine, especially in the nineteenth and
twentieth centuries, to the relationship between disease and diagnosis. The question

! Giinter B. Risse called this transition “a shift in medical epistemology” (Risse 1987).
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was whether its goal was to distinguish one disease from the other or to come to
individual diagnoses considering the patient’s complex context. Galdston called the
later process “the summation of all that deviates from the normal, sick individual of
definite psychological and physical endowments living under particular circum-
stances in a given milieu” (Galdston 1941: 373). Central to this aspect was the
interpretation of symptoms either as pathognomonic indications of general disease
entities or as specific phenomena that indicated individually represented illnesses.

These signs of illness assume a strange position in diagnostics, understood as the
practice of finding a diagnosis, with interpretation oscillating between the biological
and the culture-bound. It is precisely this tension that this article addresses. The
starting point is the classical opposition between essentialism and nominalism. Since
ancient philosophy, so-called nominalist positions, which oppose the idea of uni-
versal entities in the world with the idea that only human interpretation and naming
allow universals to become perceptible things, have been opposed to materialist,
realist or (since Popper) essentialist interpretations of disease, its signs and diagnosis
(Scadding 1996).

This article asks how the concept of diagnosis in the nineteenth and early
twentieth centuries dealt with biological, naturalistic conditions and constructivist,
culture-bound interpretations of signs and symptoms, and how, from a historical
perspective, the convergence of ‘nature’ and ‘culture’ in diagnosis can be seen as a
process.” The initial focus will be on the discussions surrounding the production of
diagnostic signs, their difference from symptoms and their widespread recognition
as an inherent part of diagnosis during the nineteenth century. Symptoms and signs
have often been used as synonyms, but for physicians in the nineteenth century they
referred to different levels of the diagnostic process. This era witnessed the emer-
gence of novel disease concepts, a heightened mechanization of creating diagnostic
indicators, the proliferation of research resources, the expansion of hospital frame-
works, and the growth of medical professionalism and specialization, all of which
contributed to a fresh comprehension of diagnosis. The paper then presents two
approaches from the 1920s that attempted to reconcile nominalism and essentialism.
These attempts came at a time when, after the boom of a reductionist and materialist
medicine that saw itself as a natural science, voices were being raised that placed
more emphasis on holism (including functional and behavioural disease concepts)
and reference disciplines beyond the natural sciences (including history) as sources
of knowledge for medicine (Warner 2013). The emphasis is on the approaches of
physicians such as Richard Koch, who, drawing on Hans Vaihinger’s philosophy of
As-If, attempted to give the idea of diagnosis an intentional and relational orientation
that saw nature and culture in diagnosis not as opposites but as interrelated elements.

>This paper is a further development of ideas that have previously been published in German
(Fangerau 2021, 2023; Fangerau and Martin 2015; Martin and Fangerau 2021). Especially the
theoretical elements have been extended.
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3.2 Diagnosis and Diagnostics Since the Nineteenth Century

Until the twentieth century, efforts to define diagnosis were primarily concerned
with characterising it as an attempt to recognise nosological entities that appeared in
a patient (Martin and Fangerau 2021). Diseases were understood as clearly classifi-
able, ontologically graspable deviations from normal physiology that universally
took possession of the body as natural entities. For Karl Friedrich Burdach
(1776-1847) and Johann C. F. Leune (1757-1825) diagnostics at the beginning of
the nineteenth century was a “special semiotics” that was to be understood as the
“comparison and compilation of various symptoms into a whole” in order to
recognise the “genus and nature of the disease present” (Burdach and Leune 1803:
93 f.). A little later, Jacob Friedrich Sebastian (1771-1840) defined diagnosis as the
“knowledge of the present disease” and described diagnostics as “the art (...) and
science of recognising the present disease” together with seeing its “peculiarity and
variety” (Sebastian 1819: 9). In 1883, Hermann Baas (1838—1909) summarised this
view, which was still held some decades later, by stating that “Diagnostics is that
branch of medical science and art which teaches to recognise and separate the
disease individuals or disease pictures established in pathology according to the
respective state of science. These are always considered as a whole, consisting of a
sequence of phenomena which, although always the same in general, may vary in
detail from case to case” (Baas 1877: 1).

The protagonists were thus well aware of the precariousness of a fluid, ever-
changing classification of diseases, which made it difficult to name a defined disease
that transcended time and individuals. For this reason, in the first third of the
nineteenth century, efforts were made to differentiate symptoms and signs from
each other in order to distinguish pathophysiological phenomena and physical
symptoms from their interpretation as signs of a specific disease (Eckart 1998;
King 1982). At the end of the century the English physician Thomas Clifford Allbutt
called all these attempts “otiose”. For him, they only added to the confusion, but
even he saw the need to make a distinction by stating: “everything that befalls a
patient is a ‘symptom,” and his symptoms are the sign of his malady” (Allbutt 1896:
xxxii). This definition was close to those given 60 years earlier. For example,
according to Friedrich Ludwig Meissner’s (1796-1860) Encyclopddie der
medicinischen Wissenschaften of 1833, symptoms were understood as general
manifestations of disease, as “a change perceptible to the senses, which occurs in
the physical state of an organ or its activity, and which is associated with the
presence of a disease” (Meissner 1830—1834, vol. 11: 435). The senses referred to
include the patient’s senses as well as the examining physician’s senses. The sign
went beyond this appearance: a symptom charged with meaning was considered a
sign. According to Meissner’s Encyclopddie, the symptom based on (pathological)
bodily functions or structures was a “simple sensation which only becomes a sign

3This encyclopaedia was in turn modelled on the French Dictionnaire de médecine by Adelon et al.
(1821-1828).
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through a special operation of the mind...” (Meissner 1830—-1834, vol. 13: 199).
Here, meaningful transformations of symptoms to signs relied on medical knowl-
edge. In other words, the individual symptom only became a sign when it had been
judged by the medical observer in terms of its significance for a disease and in terms
of its value for distinguishing diseases. The symptom received its ‘meaning’ and its
evidence for something only through its association with a nosologically predefined
disease.”

By the mid-nineteenth century diagnosticians had developed a whole categorical
scheme of sign types, attempting to distinguish natural signs from the artificial.
Natural signs were those that could be detected by the five senses. Artificial signs
were those that required technical or chemical intervention to produce (Sprengel
1801; see also Sebastian 1819). At the beginning of the century, for example, the
physician, botanist and medical historian Kurt Sprengel (1766—1833) placed higher
value on “natural signs” than on “artificial signs”. Sprengel also distinguished
between signs that could be perceived by everyone, signs that required “artful”
examination, and signs that could be perceived “only by the sick person”. He
considered the latter to be the least reliable (Sprengel 1801: 4ff., 19ff.).> The
reliability of a sign should be increased by intellectual connections and logical
argumentation, for example, if the reason for the meaning of a sign could be stated
or deduced from experience (Sprengel 1801). However, the basis of the sign should
be the observation of nature. Consequently, he argued, if a physician was “a follower
of this or that school, who distinguished himself by pointed theories and philosoph-
ical theses, he deserves far less credibility than if he did not belong to any school at
all, but (...) observed nature itself, uninfluenced by hypotheses” (Sprengel
1801: 10).

At the beginning of the nineteenth century, the sense of sight was considered
superior to the other senses for detecting natural signs (Wichmann 1794). In contrast
to the purely theoretical observations in the “nosological tables” of “philosophical”
physicians (Wichmann 1794: 74), the German physician and author Johann Ernst
Wichmann (1740-1802), for example, praised the natural authenticity of sight in the
examination of corpses as a shortcut in investigating the cause of a disease
(Wichmann 1794). Overall, he emphasised the value of observational authenticity
in the diagnostic assessment of signs. The descriptions of others could not be relied
upon, and indirect views through illustrations could at best be regarded as

“This differentiation, which had already become established around 1830, seems to have become
blurred again around 1900. In Eulenburg’s Realencyclopdidie der gesammten Heilkunde, for
example, symptoms and signs of disease are used synonymously. At the same time, however, in
the process of diagnostics, the attribution of meaning is regarded as inherent to the concept of a
symptom, for example when the author of the lemma ‘symptom’ notes: “The diagnosis is therefore
always a conclusion based on the consideration of all the individual symptoms”, (Eulenburg
1900: 623).

SWith regard to the difference between pathology and semiotics Sprengel stated that pathology was
proceeding from the causes to the effects whereas semiotics started with sensory consequences from
which the causes are inferred. The signs were to be derived from these sensory consequences.



34 H. Fangerau

substitutes, although he admitted that engravings were “perhaps the only and best
way” of representing symptoms and signs (Wichmann 1794: 35, 37).

The Heidelberg professor Jacob Friedrich Christian Sebastian (1771-1840), for
his part, warned of the danger of deceptive, arbitrary signs that were not always
necessarily related to the disease being diagnosed (Sebastian 1819). In such cases,
artificial signs could be used to overcome deceptive signs that might occur, for
example, in simulants.® Thus, in his Grundriss der allgemeinen pathologischen
Zeichenlehre of 1819 (the same year as Laennec’s Traité de I’auscultation mediate
was published), artificial “indirectly sensual” signs were given greater importance
than in the overviews of Wichmann and Sprengel. In addition to the chemical
examination of urine, already discussed by Sprengel, as an example of useful
artificial signs, he also included those that went beyond the limits of the natural
senses. He included “skilful hand movements”’ and signs obtained with the aid of
instruments such as probes, catheters or mirrors (Sebastian 1819: 11 f.). In his
opinion, the repeated reproducibility of a sign, its production or perception by
“several senses, sometimes near, sometimes at a distance”, and the comparison as
well as the experience of the physician increased the significance of diagnostic
features (Sebastian 1819: 21).

Multimodality then gained in importance. Shortly after their initiation and ‘stag-
ing’, percussion and auscultation as artificial signs had already found their way into
the presentation of diagnostics in a wide variety of forms, where they remained
important producers of evidence well into the twentieth century (Martin and Fangerau
2011). In the middle of the century, the physician Adolf Moser (1810—1856) used this
as a basis for developing a wide variety of signs. He distinguished between subjective
signs, which could only be perceived by the patient, and objective signs, which could
be determined by the doctor, as well as vital and physical signs, natural, artificial,
arbitrary, material, functional, visible, rational, absolute, unchangeable, relative,
accidental, general, local, true, sufficient, certain, false, insufficient, uncertain and
deceptive signs. Moser also ascribed greater significance and reliability to natural
signs than to those produced by reflection. At the same time, however, he considered
the most reliable signs to be those that could be measured and counted, or that could
be obtained by technical means that extended the senses (Moser 1845). For him,
measuring and counting were not so much mental abstractions from nature as the
highest expression of grasping natural phenomena and their laws.

Moser also explicitly cited the five senses as criteria for distinguishing symptoms
of disease. Unlike Sprengel, however, Moser did not see artificiality and the sensual
claim to authenticity and truth as contradictory. On the contrary, he understood the
technical collection of signs on the one hand as a legitimate extension of the senses

SIn many subsequent works, simulation, i.e. evidence feigned by the patient and its recognition, is a
constantly recurring theme (see e.g. Schmalz 1825, XIV).

"This could mean manipulation (e.g. to test ranges of motion) and provocative hand movements
such as are used to test ocular response or palpation, as used to check the position, hardness, shape
and size of abdominal organs.
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and on the other hand as an inherently evidential and objective method of sign
production, partially detached from the examiner. Objectivity became a scientific
value when not only the individual-specific, but also the regular pathological signs of
a disease were to be collected independently of the examiner (Moser 1845; see also
Piorry 1846). He commented: “While the results of more recent research have gained
in definiteness, certainty and accuracy (...) the ancients were more experienced in
simple sensory perceptions, and understood how to use for practical medicine the
finer, as it were lively nuances in the observations made by means of the sense
organs. (...) Newer medicine wants first to present these perceptions objectively,
then to enliven them by thinking according to theoretical laws, in order to arrive at a
secure basis for action” (Moser 1845: V).

Moser thus praised the use of new tools to technically enhance the perceptible
(Moser 1845) and immediately presented a three-page catalogue of equipment
ranging from stethoscopes and thermometers to scales and chemicals that, in his
opinion, should be part of the diagnostic inventory of, say, a hospital (see similarly
Piorry 1846). In the final analysis, however, he still saw the experienced physician
himself as the producer of objective signs, if he had sharpened his senses “through
practice, through proper training” as opposed to the subjective signs reported by the
patient (Moser 1845: 5). It was therefore up to the physician to know the value of
different signs, which Moser divided into “true, sufficient, certain” signs on one
hand, and “false, insufficient, uncertain, deceptive signs” on the other (Moser 1845:
9). Even the physical signs which, in Moser’s eyes, were more certain and definite
because they could be objectively recorded, could deceive so they, too, had to be
viewed critically and interpreted in context by the expert (Moser 1845).

A little later, the pathological anatomist Carl Ernst Bock (1809-1874) stated
rather apodictically in his 1853 textbook on diagnostics: “Only the objective symp-
toms, which can be perceived mainly by the so-called physical diagnostics, by
inspection, palpation, measurement, percussion and auscultation, by chemical and
microscopic examinations, have a diagnostic value for the physician” (Bock 1853:
6). In line with Bock’s view, quantitative methods of measurement came increas-
ingly to be introduced into diagnostics, in addition to inspection, in order to meet the
demand for indirect but reliable signs. The established ‘clinical chemistry’ had at its
disposal a special arsenal of numerous apparatuses and methods (polarimeters,
fermentation and detection tests, etc.) by which the individual components of
blood and urine in particular could be converted into numerical signs, i.e., quantified,
for diagnostic purposes (Martin and Fangerau 2009). However, these quantifications
were by no means diagnostic in themselves. A diversion via the definition of ‘normal
values’ was required to provide diagnostic evidence (Biittner 1997). The fundamen-
tal requirement was to replace the traditional dichotomy between disease and health.
Disease could no longer be understood as a state or entity, but as a constantly
changing process that deviated from a norm. This processuality was located between
the poles of normal and pathological, which in turn led to the dual problem of having
to accept continuity between these two states, while at the same time requiring fixed
normative values in order to be able to classify measurements in any meaningful way
(cf. Canguilhem 1977; Link 1997; Grmek 1964).
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The principle of continuity between the normal and the abnormal was based on
the work of Broussais and Comte.® Francois Joseph Victor Broussais (1772—1838)
denied that disease was a special ontic quality, rejecting an ontological opposition
between disease and health. There was no fundamental difference between the two
conditions, only a quantitative one. Jakob Henle (1809-1885), on the other hand,
defined disease in his Rationelle Pathologie as a “deviation from a normal, typical,
i.e. healthy, process of life” (Henle 1846: 90).

After the turn of the century, this meant, for example, for the practitioner Warren
T. Vaughan in 1922, that diagnostic work could be compared to detective work. He
was convinced that the amount of data collected and the experience based on it were
crucial to the outcome. The concept of experience meant for him, as it did for Ludwig
Krehl (Krehl 1903), to personally observe, undergo and comprehensively analyse as
many clinical cases as possible (in one’s career). He saw the cognitive interest of
diagnostics in the analysis of function rather than structure. The aim was to have
functional tests that would warn of the earliest deviation from normal (Vaughan 1922).

The purpose behind all this contemplation was practical application. Such a focus
on practice is related to the legitimacy of medical action (Rothschuh 1978). From the
patient’s point of view, almost all medical interventions are unpleasant: everything
scratches, bites, burns or stings, so the goal of diagnosis first opens up an interper-
sonal space for intrusive actions that are otherwise forbidden, in order to justify
therapeutic action on the basis of a diagnosis in the next step (Fangerau 2017). By
the late eighteenth century, Wichmann was convinced that only through accurately
distinguishing the disease afflicting a patient could the appropriate treatment be
administered (Wichmann 1794). While this emphasis aligns with the notion that
distinct disease entities could be differentiated, a century later, the American physi-
cian John Herr Musser (1856—1912) adopted a more meticulous approach, concen-
trating on the unique manifestation of diseases in individual patients. In his textbook
on medical diagnosis, he conveyed that the objective of diagnosis was not to give a
name to a disease, but to treat it (Musser 1894). As Ludolph Krehl put it, the ultimate
goal of diagnosis is the recognition of how a disease condition affects the patient in
his or her unique personal circumstances (Krehl 1903). Moreover, he later asserted
that a diagnosis is essential for fostering mutual understanding and for the discipline
of thought (Krehl 1931).

3.3 Theories of Diagnosis in the 1920s: Crookshank, Koch
and Vaihinger’s ‘As-If’

Such a pragmatist approach to diagnosis became the basso continuo in debates about
the philosophy of diagnosis in the 1920s. An example is offered by the British
epidemiologist and psychologist Francis Graham Crookshank (1873—-1933). At the

8For detailed information on the Broussais—Comte principle, see Link (1997).
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prestigious Bradshaw Lecture, which had been organised by the Royal College of
Physicians since 1881, he gave a lecture dedicated to the “Theory of Diagnosis”
(Crookshank 1926a, b). In this lecture, he described diagnosis as the process of
forming a judgement about the condition of the sick person, which, on the one hand,
guides the task of healing and, on the other, involves observation, interpretation of
what is observed, and epitomisation of the interpretation (Crookshank 1926a).

However, his primary argument was to critique the prevailing physical realism
that had dominated medicine since the mid-nineteenth century. He aimed to chal-
lenge this perspective by proposing a philosophy of medicine structured as a
conceptual system rather than a perceptual experience. In his historically inspired
approach, he contrasted a naturalistic, realist-oriented concept of disease, which
included the idea of diagnosis as a practice of differentiating ontological entities of
disease, with the nominalist view that disease and diagnosis were interpretative
constructs justified by their utility and acceptability rather than by a universal,
naturalistic perception of reality. Therefore, his motivation to discuss diagnosis
was also rooted in the desire to critique an excessively reductionist approach to
medicine. Simultaneously, he was concerned with the flaws of an excessively strong
nominalism. He regarded a nominalist “tyranny of names” as “no less pernicious
than (. ..) the modern form of scholastic realism. Diagnosis (. . .) too often means in
practice the formal and unctuous pronunciation of a name that is deemed appropriate
and absolves from the necessity of further investigation” (Crookshank 1923a).

At the end of his Bradshaw lecture, he suggested that the contradiction between
the realist and nominalist standpoints should be overcome by what he called
conceptualism. By conceptualism, Crookshank meant the idea “(...) that the uni-
versal is not existent otherwise than mentally and as a terminus, or predicable, a
mental concept signifying univocally several singulars; and that the concept is not so
much a thing as an act, having no reality besides the act and the singulars of which it
is composed, while the act of abstraction does not presuppose any activity of the
understanding or will, but is a spontaneous secondary process by which perceptions
are, as it were, stored as soon as several similar representations are present, though in
a fading or evanescent state” (Crookshank 1926b: 998). This conceptualism,
Crookshank continues, has always shown an impulse towards direct observation, a
distrust of abstraction and a reluctance to hypostatize abstractions. It thus occupies
an intermediate position between “nominalism and realism”. Ultimately, from the
perspective of conceptualism, the “best diagnosis” is the one that is most likely to
satisfy intellectual and affective needs and enables the doctor to do the right thing,
subjecting not only the patient but also his fellow men and circumstances to his will.

Shortly before Crookshank’s Bradshaw lecture, in 1917, the German Richard
Koch had published a book-length account on medical diagnosis, which was
reissued in a second, expanded, edition in 1920. Basically, Koch interpreted illness
as a “thought construct” (“Denkgebilde”) (Koch 1924: 51) and explicitly dissociated
diagnosis from ontological or natural concepts of disease. Koch stated that while he
believed that real causes of disease as well as real “pathological processes in the
body and pathological manifestations on the body” existed, real kinds of disease did
not, in fact, exist (Koch 1920: 42). At the same time, Koch shifted the focus from the
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concept of disease to the suffering patient’s individual condition (Topfer and
Wiesing 2005a, b): “What is diagnosed is not a concept of disease, but the condition
of the individual” (Koch 1920: 70). In normative terms, he stated that the diagnosis
must be “completely geared to therapy”, otherwise it would be “something outside
medicine” (Koch 1920: 149). Unlike natural science, which seeks “infinite knowl-
edge”, medicine needs only “finite knowledge” to be able to act. In this context, the
medical diagnosis was, for him, “an expression of the sum of knowledge” that
“prompts the doctor to act and behave” (Koch 1920: 17).

From today’s perspective, Crookshank seems like a strange alter ego of the
German Richard Koch, both thematically and in terms of content. Crookshank
started out as a psychiatrist and paediatrician, and, after the First World War, turned
increasingly to psychological and philosophical issues in medicine. He became
famous for his controversial book, The Mongol in Our Midst: A Study of Man and
His Three Faces, which was published in 1923. In this book, which was partly the
result of a long study of people diagnosed with Down syndrome (Zihini 1989), he
postulated that the syndrome’s occurrence resulted from the emergence of genes
from “Mongolian” ancestors who had intermarried with Europeans in earlier times.
This was reflected in varying degrees of social deviance and physical stigmata
(Crookshank 1923b). The book certainly struck a racist and eugenic chord with
generally educated readers and went through three editions by 1931. Its academic
reception was not positive. The American linguist and ethnologist Edward Sapir
(1884-1939) dismissed it outright as a joke, since the thesis it put forward could only
be rejected with a laugh (Keevak 2011). An obituary of Crookshank in the British
Medical Journal, following his suicide, stated ambiguously: “Whatever he talked
about, he could hold his audience enthralled, even if afterwards his hearer began to
wonder whether the well-told tale were not almost too good to be true” (Crookshank
1933).

Richard Koch, for his part, first worked as an internist before turning to the
history and theory of medicine.” In the 1920s in particular, he published several
works on the philosophical foundations of medicine (Preiser 1988),' including
extensive reflections on the role and function of history in medicine (Topfer and
Wiesing 2005b; Winau 1988; Wiesing 1997). In 1933 he was stripped of his
teaching license by the National Socialists. He was an observant Jew and, according
to the Nazi interpretation, not Aryan. As early as 1932, he had distanced himself
from the Nazi image of the doctor and racial hygiene, rejecting a collectivist
understanding of the patient and emphasizing the individuality of the sick person
(Topfer and Wiesing 2005a). In 1936, he emigrated via Brussels to the Soviet Union
(Preiser 1988).

More distinctive than Crookshank’s conceptualism was Koch’s specific reference
to the philosopher Hans Vaihinger (1852—1933) in his endeavor to elucidate diag-
nosis from a performative standpoint. In the preface to the second edition of his

?0n Koch’s biography see Rothschuh (1980a, b).
'% A bibliography of Koch’s works has been compiled by Rothschuh (1980a, 240-243).
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Diagnosis, Koch explicitly referred to Vaihinger’s philosophy of ‘As If” (‘As-Ob’)
as a fundamental inspiration. Vaihinger basically argued that the production of
knowledge consciously and deliberately leads to fictions, and these are characterised
by being either necessary for the further development of knowledge about a subject
or practically useful for action (Miiller and Fangerau 2012a, b).

It appears reasonable to say that Koch, in emphasising diagnosis as a practice-
enabling factor, drew from pragmatic aspects within Vaihinger’s reasoning. How-
ever, upon closer examination, it becomes evident that it was Vaihinger’s
fictionalism that actually captured his focus. Crookshank also mentions Vaihinger’s
fictionalism in connection with his own conceptualism when referring to the “fic-
tional nature of general ideas or universals” (Crookshank 1926b: 998)."" Koch, for
his part, not only included an entire chapter on Vaihinger in the second edition of his
book on diagnosis but also contributed a 100 page-long essay titled, ‘The As-If in
Medical Thought’ in 1924 (Koch 1924).

Vaihinger had written his Philosophie des Als-Ob in 18761878, but it was not
published until 1911 (Vaihinger 1911). The first version had served for his Habil-
itation in 1877. Over the subsequent years, he gained recognition as an expert on
Immanuel Kant and, in 1883, he was offered a professorship in Halle. Vaihinger
established the journal Kant-Studien in 1896 and founded the ‘Kant-Gesellschaft’
scholarly society in 1904. Additionally, in 1919, he initiated the foundation of the
journal Annalen der Philosophie with the somewhat peculiar subtitle, mit besonderer
Riicksicht auf die Probleme der Als-Ob-Betrachtung (with special consideration of
the problems of the As-If perspective) (Simon 2014). Renamed as Erkenntnis in
1930, this journal would become the organ of the Vienna circle (Hegselmann and
Siegwart 1991; Datwyler 2021).

With his As-If philosophy, Vaihinger offered a theory of fictionalism which he
linked to Immanuel Kant, Friedrich Albert Lange, Arthur Schopenhauer and Frie-
drich Nietzsche (Vaihinger 1921). He attempted to define a distinct intermediate
position between materialism and idealism bridging a worldview based on reason, a
worldview based on the senses, and a worldview based on the intellect (Heidelberger
2014). For him, only empirical perceptions formed the basis of facts. Any intellec-
tual processing, even of empirical sensations was to be regarded as fiction. He called
this standpoint a “positivistic idealism” or “idealistic positivism”. Fictions without
contradictions he called “semifictions”. Fictions that could contain contradictions
were called “real fictions”. These fictions enabled action and survival by allowing
one to cope with the external world experienced through the senses. Thus, for
Vaihinger (scientific) theories were not a representation of a given reality, but
“instruments for practical engagement with the world” (Heidelberger 2014: 51).
Beyond his sensational empiricism, Vaihinger gave a further, biological, explanation
for the formulation of such fictions by thinking. He linked thinking to the Darwinian

' Crookshank was also indirectly linked to Vaihinger by Charles Ogden, the editor of his paper on
‘the importance of signs’ quoted above. Ogden was the translator of Vahinger’s book on ‘As if” into
English.
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theory by emphasising its biological function in the struggle for survival
(Heidelberger 2014). Fictions that permit action are useful in this struggle. As
Kurt Sternberg summarised in his review of Vaihinger’s opus magnum: “Between
the two poles of sensation and action lies the whole realm of concepts, as constructed
by thought to bridge these two poles, so as to enable action within the realm of
sensory experience” (Sternberg 1911: 33).

This practical orientation of Vaihinger’s fictionalism has been compared to
‘American pragmatism’ since its publication (Jacoby 1912; Bouriau 2016; Ceynowa
1993; Stoll 2020). However, Vaihinger himself in his preface to the German edition,
and even more explicitly in the English edition, separated his standpoint from
pragmatism (Vaihinger 1924c). For him, a practically useful idea is not necessarily
true, but a fiction can have practical value despite being admittedly untrue. In his
words: “Fictionalism does not admit the principle of Pragmatism which runs: ‘An
idea which is found to be useful in practice proves thereby that it is also true in
theory, and the fruitful is thus always true.” The principle of Fictionalism, on the
other hand, or rather the outcome of Fictionalism, is as follows: ‘An idea whose
theoretical untruth or incorrectness, and therewith its falsity, is admitted, is not for
that reason practically valueless and useless; for such an idea, in spite of its
theoretical nullity may have great practical importance.” But though Fictionalism
and Pragmatism are diametrically opposed in principle, in practice they may find
much in common. Thus both acknowledge the value of metaphysical ideas, though
for very different reasons and with very different consequences.” (Vaihinger 1924c:
viii). At the same time, the practical instrumentalism inherent in Vaihinger’s fictions,
together with his reference to the empiriocriticism he shared with Ernst Mach,
provides a link to the logical empirism of Rudolf Carnap and—beyond the institu-
tional link of the journal Erkenntnis—to the epistemology of the Vienna Circle.
However, unlike Vaihinger, who believed that human perception constituted a
universal factual starting point for the establishment of fictive thought, Carnap saw
perception itself as the result of a process of abstraction (Gabriel 2014).

Vaihinger’s philosophy became very popular in the 1920s. By 1927, his book had
gone through ten editions, including a popularised German edition (““Volksausgabe”) in
1923 and 1924, and an English edition in 1924 (Vaihinger 1924a, b). However, his
fictionalism and its popularization also encountered substantial criticism. In 1920
Vaihinger and some of his adherents organized a first As-If Conference in Halle to
discuss Einstein’s theory of relativity in the light of the As-If. They invited Albert
Einstein, but Einstein was dissuaded from attending by colleagues like Paul Ehrenfeld.
Ehrenfeld scoffingly labelled the conference a “Witches’ Sabbat of As-If-ology” and
referred to Vaihinger’s followers as “As-If-ists” in order to underscore his impression
that the fervour surrounding As-If had reached a sectarian dimension (Hentschel 2014).

The response from medical professionals was notably more favourable. Richard
Koch, who spoke at the second As-If Conference in 1922, highlighted the practical
significance of Vaihinger’s approach for medicine, likening it to the roles of
chemistry, physics, and biology in the medical field (Schmidt 1923). He was not
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alone: several physicians took up these ideas with enthusiasm in the 1920s.'* They
especially discussed Vaihinger’s idea of a “useful fiction” and its value for medical
practice, for research, for basic theoretical assumptions (disease and diagnosis as
fictions) and as a “classification system” (Kulenkampff 1925; Rietti 1924/1925;
Coerper 1919).

The As-If was also linked to diagnosis and diagnostics. The Italian Fernando
Rietti, for instance, identified several fictions in medicine that were important for
diagnostics. He classified representational formats in diagnostics as useful fictions:
schemata, for instance, he called fictions “which contain the essence of reality, but in
a much simpler and purer form” (Rietti 1924/1925: 398). He also identified symbolic
and analogical fictions in the description of symptoms, or illustrative fictions. The
diagnosis itself was according to him a “summatory fiction” that constituted a
general concept about many individual diagnostic phenomena. “The clinical pictures
whose names form the chapter headings of our textbooks” were for him “practically
useful and necessary mental constructs without any real basis (...). Abdominal
typhus, pneumonia, etc., are fictitious stocks, the generalisation — and also the
abstraction — of the cases that have come into the physician’s sphere of observation;
but in reality there are only sick people, i.e. people in whom the processes of life take
place in a way that deviates from the norm. Therefore, the creation of these fictitious
beings allows us to order our knowledge and regulate our behaviour in the treatment
of the sick: like all other fictions, they have no claim to reality, but they do have a
claim to usefulness” (Rietti 1924/1925: 402)."2

The surgeon Diedrich Kulenkampff (1880-1967), for his part, emphasized the
importance of heuristic, “pathfinding” fictions in guiding subsequent action. For
medicine, he considered among the most important fictions suggested by Vaihinger
(Vaihinger 1922) to be the “artful, ingenious procedures”, artificial methods,
schemes, auxiliary methods, auxiliary hypotheses, provisional assumptions, and
means of orientation (Kulenkampff 1925: 337 f.). In doing so, he also drew a line
in the sand towards diagnostics and examination. What was important to him here
was Vaihinger’s statement that “fiction” is not a fallacy, but a “point of passage of
thought”. With regard to diagnostic examination, Kulenkampff made it clear that
sensory examination and findings could ultimately only be combined in the sense of
a fiction in order to produce a diagnostic sign. He was explicit about this: “We must
not pretend that abdominal palpation is essentially a mechanical problem, but must
remain aware that we only feel differences in tension and density, which we feel with
the head, and if everything else is right, we can use the head to prove that the
palpating finger is right. In other words, the mechanical notion of abdominal
palpation is a fictional one that seems to have been forgotten in the immediate
sensuality of the event” (Kulenkampff 1925: 335).

"21n his consideration of the philosophy of As If in medicine, Richard Koch offered a literature
review of its reception in medical literature (Koch 1924). See also Biittner (1997: 28).

BAs early as 1836, Piorry had also already stated that disease was “an abstraction” composed of
“organic, primary or secondary conditions” (Piorry 1846: 43).
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Finally, Richard Koch, in his essay on “Das Als-Ob im &rztlichen Denken” (“As-
If in medical thought”) described the importance of maintaining fictions of
recognisability and certainty in medical diagnosis. He confessed his long ambiva-
lence about whether the diagnosis recognised something that, “strictly speaking”,
did not exist, namely the disease, while at the same time it was clear to him that the
disease was “often, but not always, an abstraction of something that exists”.
Vaihinger’s idea had helped him out of this dichotomy. Using the example of a
differential diagnostic complex in which there is ambiguity about the diagnosis,
Koch explained his idea that the physician must behave “as if one of these possibil-
ities were reality. (...) We make an inventory of what could be present and arrange
our measures in such a way that they do justice to all the possibilities. We behave as
if the only possible state A, B or C were really present.” He calls such fictions
existential fictions, necessary to justify action (Koch 1924: 40). Furthermore, a
diagnosis went hand in hand with a fiction of recognisability, because a diagnosis
was a momentary description of a longer course of events, which by no means
allowed a disease to develop or become a disease only at the time of the examination
(Koch 1924).

Finally—and here he returns to the means of diagnostics and the question of what
is normal—there is a norm fiction in medicine. According to Koch, what is healthy
and what is ill “also depends on the state of the diagnostic tools. Before the
introduction of Wassermann’s reaction and X-ray diagnostics, many people were
healthy who are now considered ill. Some will be healthy for the doctor working
without diagnostic aids, while they will be considered sick after a specialist exam-
ination, after a stay in hospital” (Koch 1924: 57).

For Koch, the first means of gaining diagnostic knowledge was—in full accor-
dance with Vaihinger’s emphasis on the senses—perception (which includes senses
beyond vision). The second means was examination. The third knowledge, intuition
and mental processes. This last means linked the idea of ‘as-if” with the question of
whether a diagnosis was persuasive. Here, he argues with intuition, which he tries to
characterize as subliminal cognition through practice.'* Diagnosis by “perfect intu-
ition” does not proceed by cognitive rationale, “but only freedom from error” (Koch
1920: 122). The experienced physician developed a feeling of security, which Koch
equates with the concept of “self-evidence”, because judgements made on the basis
of this feeling of security were plausible. Experience, thought and belief lead to this
feeling of security, which could also be deceptive and illusory. Therefore, in the end,
the feeling should be subjected to reason again in an iterative process.

After the Second World War, for various reasons, Koch and Crookshank’s
diagnostic theory and Vaihinger’s philosophy of as-if were almost forgotten.
Crookshank died in 1933. His unfortunate Mongol in our midst seems to have

“Wolfgang Wieland clarified this 60 years later when he wrote that the statement of a diagnosis on
the basis of direct observation only had be derived and inferred, and that even a diagnostic intuition,
on which the experienced person relied, was in reality characterized by chains of reasoning that only
ran “subliminally” on the basis of experience (Wieland 1983: 22).
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eclipsed his epistemological writings on diagnosis. Richard Koch was persecuted by
the Nazi regime in Germany, his books and articles were no longer cited and erased
from the collective memory. Something similar happened to Vaihinger, who also
died in 1933. Although some of his co-workers, such as Raymund Schmidt, or early
adopters, such as the physician Carl Coerper, became National Socialists,
Vaihinger’s legacy seems to have suffered from anti-Semitic accusations against
him and his philosophy. At the least, he was negated by the regime, and after 1945 he
and his philosophy were not reinstated into the philosophical canon. As Gerd Simon
put it, he no longer fitted into any fashion (Simon 2014).

3.4 Conclusion

The examples of Koch, Crookshank, Rietti and Kulenkampff show that, by the
1920s, the dominant image of diagnosis as the differentiation of universal diseases
from individual patients which had developed in the 19th century had become
nuanced in terms of medical theory. Koch had moved away from a naturalistic or
realist approach to disease and diagnosis, in favour of a fictionalist approach without
negating the condition of being sick. Crookshank followed a similar path, attempting
to reconcile realism and nominalism in relation to illness and diagnosis through
perceptual conceptualism. In addition, both authors emphasized the processual
nature of diagnosis and the therapeutic effect of action that they associated with
medical diagnosis.

In their reflections on diagnosis, Koch and Crookshank (like many others before
and after them) were driven by the problem of accepting a nature-bound reality of
symptoms and diseases while still holding on to the perception of their historical
contingency as well as the realisation that symptoms, diagnoses and diseases can
only become realities through denotation and conceptualisation. Only the fiction of
this reality made it possible to talk about diagnoses and to act upon them.

In today’s reading, both authors attempted to imagine naturalistic and social
constructivist perspectives on diagnosis and illness as compatible. In the 1920s,
they laid a foundation, for example, for work arguing for a “naturalistic social
constructivism” by focusing on dysfunction and social norm (cf. Conley and Glackin
2021). Both referred to Hans Vaihinger, although Koch, in his ‘Als Ob im &drztlichen
Denken’, dealt with Vaihinger’s theory in a more differentiated and detailed way
than Crookshank, who referred to him only superficially—but also explicitly when
stating, for example: “Accepting the purely conceptual values of our universals,
laws, and generalizations as convenient interpretative expressions of what we
perceive, and so As IF true, we recognize the relative and related values of the
interpretations of the past as well as of those of today” (Crookshank 1926c: xxiv).

What made Vaihinger’s philosophy so appealing to Koch and his contempo-
raries? Some theses may be presented as a potential explanation.

First of all, Vaihinger’s criticism of materialism linked well with Koch’s and
Crookshank’s criticism of mechanistic materialism in medical diagnosis. Both
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argued (like also, for example, the later social and racial hygienist Carl Coerper
(1919)) for a reintegration of history and philosophy in medical epistemology. For
Crookshank, the history of medicine should be written from a philosophical point of
view, because medicine as a discipline was ultimately a natural philosophy
(Crookshank 1926c¢). For Koch, however, history and nature were intertwined. He
saw medicine as a “basic function of life”, which was at the same time a “basic
human ability and above all an art” (Koch 1930: 25). The physician, for his part, was
a practitioner of his art, taking advantage of the beneficial reactions of the organism
and counteracting the harmful ones (Wiesing 1997). The historical nature of this
operation should be taken seriously (Koch 1930). Viewing the concepts offered by
the natural sciences as useful fictions provided an avenue for alternative interpreta-
tions of medical phenomena through philosophical and historical lenses.

Secondly, fictionalism offered a bridge to explain the diagnostic step from
sensually perceivable symptoms to their interpretation as signs as well as the special
status of technically produced symptoms and signs in diagnostics. Their intermediate
position between direct physical perceptions and indirect representations of physical
phenomena made it difficult to define their epistemological status. They were, in an
ideal way, objective, neutral, material, and simultaneously remote from natural
perceptions. From this perspective, their status as diagnostic indicators could more
effectively be portrayed in ‘As-If’ terms than as strictly naturalistic entities. Simul-
taneously, Koch and Crookshank were cognisant of the interplay between what may
be perceived as cultural interpretation and natural occurrences.

Thirdly, Vaihinger’s fictionalism offered them a more useful avenue for medicine
than pragmatism. Since medicine requires justification for its actions and the ability
to convince patients of the necessity of intervention, useful fictions that could
potentially be true appeared more compelling to Koch and his contemporaries than
what they understood as pragmatic approaches devoid of any claim to theoretical
truth."

Finally, Vaihinger’s naturalization of epistemology through his reference to
Darwin’s theory of evolution (Heidelberger 2014), along with the accompanying
biological and psychological foundation of his philosophy, resonated with biology-
trained physicians during the 1920s. They could readily identify direct links between
Vaihinger’s arguments and their own biological and psychological orientation.

In conclusion, Koch and Crookshank wanted to overcome an artificial separation
of nature and culture, or a reduction of diagnosis (and medicine itself) to the natural
sciences, by looking at action, focusing on useful fictions, and including the histor-
ical dimension in medical thinking. As-If served as a perfectly fitted, functional and
effective reference point for this ideal. Although Koch’s theory of diagnosis is over a
century old and he, along with Vaihinger, no longer occupies the central stage in
discussions about diagnosis, health, and disease, Koch’s line of thinking presents
valuable perspectives for contemporary deliberations concerning the nature of med-
ical diagnosis and the significance of essentialism and nominalism in medical

'>This is not the only way to understand pragmatism (see the Prologue, Chap. 2, this volume).
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practice. For example, since the 1960s it has been proposed that computer-based
diagnostic systems that rely on statistically informed decision trees, probabilistic
models or pattern recognitions offer potential assistance to physicians. In the 1980s,
great expectations were pinned on programmes simulating expert reasoning, then
called artificial intelligence (Szolovits et al. 1988). However, the epistemological
nature of their information and the extent to which they can be integrated into
medical practice are not yet fully understood. In particular, it seems useful not to
see nature and culture as opposites, nor to see essentialism or nominalism as useful
approaches for diagnostic action. Rather, nature and culture can be seen, in Koch’s
spirit, as part of a network of observation, thought and action grouped around at least
four points: reality is disease, its basis is physical nature, the practice and result of its
interpretation is culture, and its naming is a mental orientation.
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Chapter 4 )
Epistemic Inclusion and the Silence Shex
of the Patients

Hub Zwart

4.1 Introduction

In The Birth of the Clinic, Michel Foucault (1963) practiced historical epistemology,
combining two scholarly crafts, history of medicine and philosophy of science. With
his philosophical hammer and stethoscope, he assessed epistemic configurations:
landscapes of discourse and practice. Philosophical readers are intrigued by the
epistemological ruptures he discerned, the sudden upheavals in the ways in which
physicians observed, treated, looked at, listened to, and wrote about their patients.
Foucault was an “archaeologist”, signalling the sudden emergence and disappear-
ance of “discursive formations”, pointing to abrupt and remarkable changes in the
ways in which phenomena are described, analysed, and categorised. (Foucault
1969). For an archaeologist, all (anonymous) potsherds and coins stemming from
a particular formation (or discursive layer) share a number of basic similarities: they
were all produced in a similar vein. Likewise, within a particular discursive forma-
tion, all texts are basically similar. And although author names are mentioned by
Foucault, the author’s identity does not really count. Foucault is interested in the
basic logic at work, anonymously almost. Notwithstanding the countless discussions
and debates between authors, a spontaneous unanimity can be discerned, concerning
basic presuppositions that remain unquestioned. At the same time, there are striking
differences between discursive formations (between layers within libraries). Histo-
rians tend to be critical about this approach. Add more detail, and the epistemic fault
lines become increasingly diffuse,—the theorem of epistemic discontinuity becomes
difficult to uphold.
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Heiner Fangerau’s chapter (Chap. 3, this volume) indicates, however, that the
perspectives of historians and philosophers are not incompatibly different. Even in
detailed accounts that address multiple transitions, lines of influence and discussions,
we notice drastic changes of perspective. Both historians and philosophers are
interested in assessing and problematising dichotomies, moreover. I will focus on
one particular dichotomy, a rather obvious one when it comes to the history of
medicine, namely between physician and patient. For philosophers, to focus on the
dialectical relationship between physician and patient is something inevitable,
because it resonates with the polarity between subject and object around which
philosophy of science tends to revolve. Patients play a dual role. For themselves
(from a first-person perspective) they are subjects of experience, dwelling in a
lifeworld, informing others (physicians, family members, fellow sufferers) about
disease as a subjective and physical experience. For a general practitioner, a patient
may still be a subject, someone to carefully and respectfully listen to, but in
evidence-based medicine, patients become research subjects, that is: objects of
knowledge. In medicine as a scientific field, the physician is the epistemological
subject equipped with tools and technological contrivances to measure and assess
the condition of the anonymised patient, as a provider of data,—although philosophy
of science (or more specifically, philosophy of medicine) shifts the perspective once
again, by studying epistemic interactions, so that now the physicians themselves
suddenly become objects of research.

4.2 The Silence of the Patients

One of the interesting aspects of Fangerau’s chapter, initially focussing on
nineteenth-century medicine, is that the voice of the patient is almost completely
absent. The focus is on the discourse of physicians acting as authors, a seemingly
self-evident point of departure. Patients are freated by physicians. In principle, all
treatments are problematic from a normative point of view, as Fangerau explains.
They are experienced by patients as unpleasant, perhaps even harmful, involving
series of physical intrusions that, in normal life, would be considered objectionable
or even unacceptable. Therefore, treatments need a justification. As Fangerau argues,
the justification of questionable interventions is provided by a diagnosis which
legitimises further medical treatments and interventions.

Hospital rooms and treatment rooms are areas of normativity, structured by a
symbolic order of prohibitions, whose violation requires an explicit legitimation,
provided by the diagnosis. But the concept of a diagnosis also reveals that treatment
rooms are spaces of power. The patient’s subjective experience (more or less diffuse
sensations such as pain, malaise, fatigue, etc.) is obfuscated by technoscientific
vocabularies. Diagnosis and treatment introduce a tension as the technoscientific
terminology will not completely do justice to subjective experience. As Fangerau
explains, patients display particular symptoms and the objective of physicians is to
recognise these symptoms as signs, indicating an underlying condition which is not
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immediately visible. The physician has to “reconcile” the individual signs of the
patient with the “generalised ordering of signs”, i.e., the medical vocabulary.

In The Birth of the Clinic, Foucault describes the emergence of the general
practitioner, someone who visits patients in their homes. In nineteenth-century
novels, narrators are not infrequently doctors who have access to the private sphere
of families, observing and eavesdropping on the daily lives of characters. Evidence-
based medicine entails a dramatic shift, in the sense that the logic of the laboratory
world intrudes into the lifeworld, so that the subjective experience of the lifeworld is
obfuscated by the technical language of the laboratory world, where tests are
conducted, biomarkers are measured, samples are assessed. Thus, the recording of
signs becomes “increasingly technical”, as Fangerau explains, translated into numer-
ical values and curves with the help of technical equipment. In a quantified format, a
particular configuration of measurable signs can be related to a disease, and subse-
quently to a treatment. Medicine becomes a technoscience, a practice that is inher-
ently technical.

Fangerau’s erudite chapter studies the vicissitudes of medical discourse during a
particular stage of history. The focus is on the perspective of the physician, more
specifically: on the difficult task of making the connection between signs and the
underlying condition (i.e., diagnostics). While remarkable transitions in the practice
of diagnostics occur, one element remains unquestioned,—we never hear the
patient’s voice. Physicians take the floor and enter the discussion. Insofar as patients
are present, they provide the input, which means that they either physically produce
the signs, or verbally report the signs. Interestingly, the most active role played by
patients comes to the fore through the possibility that patients may simulate or feign
the evidence. In other words, the patient is basically an epistemological obstacle,
standing in the way between biomedical science and the disease, that has to be
circumvented by carefully measuring and interpreting the signs, even with a certain
amount of suspicion, because patients, notably when it comes to reporting evidence,
may be misinterpreting, exaggerating, or even simulating the facts. In principle, the
information provided by the patient is invalid and has to be validated.

Thus, while Fangerau studies transitions occurring in discussions between
physicians-authors, both influencing and challenging one another, as a philosophical
reader I am struck by the basic logic or epistemic profile of the discourse produced
by these nineteenth-century physician-authors,—by the contrast between the prolific
discursive productivity of the physicians and the remarkable silence of the patients.
The physician, equipped with contrivances, transforms the patient’s diffuse sensa-
tions into discrete, measurable signs. While patients report their sensations, the
medical observer explains in writing how to determine the significance of these
utterances. Thus, the basic configuration highlighted by Fangerau, in his diagnostics
of medical discourse, is that the recording and interpretation of signs becomes
“increasingly technical”. Sensations are quantified with the help of technical devices.
Signs that can only be perceived by the sick persons themselves are discarded as
unreliable. Yet, also phenomena directly visible to others are gradually replaced by
observations that are made ‘indirectly’, e.g., obtained through measurements or
chemical analysis. Such observations are considered as more precise and, above
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all, reproducible,—independently of the subjectivity of the observer. In other words,
subjective signs (reported by patients) are replaced by objective signs determined by
physicians, either in the treatment room or, even more indirectly, with the help of
laboratory contrivances producing quantified results. In this manner, deceptive or
even simulated sensations give way to validated, tested knowledge. Physicians listen
to their patients, but there is an attitude of mistrust.

All the power is now in the hands of the physicians. The availability of validated
diagnostics legitimises their intrusive behaviour. Technology enhances the distance
between physician and patient. In Birth of the Clinic, Foucault describes how the
stethoscope was invented, making observations more precise, but also relieving male
physicians of the requirement to put their ear against the breasts of female patients.
The stethoscope allowed physicians to disregard disturbing sensations and focus on
the key signal. Technical contrivances literally created distance between sensations
experienced by patients and objective observations by physicians. Diagnostics
became increasingly quantified, while patients were silenced.

The essence of diagnostics is not the measurement as such. A normative dimen-
sion is involved here: the reference to a ‘normal value’, a standard of normalcy. The
measurement is compared with what is expected (given the gender, age, etc. of the
patient). Patient are expected to live up to a normative mean. A symptom is basically
a quantifiable deviation. Illness is measurable deviance, a deviance from the norm.
There is no strict dividing line between health and disease. Rather, the level of
deviance is decisive.

4.3 From Continuity to Discontinuity

In the twentieth century, a change has taken place, a shift from continuity thinking
towards discontinuity thinking (Zwart 2020, 2022). Whereas Charles Darwin
thought about nature in terms of slow and gradual change, the year 1900 was a
turning point when Gregor Mendel’s work was rediscovered, and the concept of
mutation was introduced. Genetics addressed phenomena of life in terms of presence
or absence of key components (e.g., genes). In Fangerau’s chapter, the epistemic
profile of the new era is exemplified by an influential and controversial book, The
Mongol in Our Midst, written by Francis Graham Crookshank and published in
1923. People may be carriers of atavistic genetic traits, the author argues, inherited
from Mongoloid ancestors (e.g., invading Huns). Down’s syndrome was considered
an atavistic genetic throwback, negating the evolutionary progress made by Cauca-
sians, but also allegedly healthy people could display disconcerting “Mongolian
stigmata”. This reverberated with National-Socialist concepts of racial pollution and
hygiene.

These ideas are juxtaposed by a contrasting perspective, which sees concepts of
disease as useful constructs, or fictions even, that actually work in practice and allow
physicians to support their patients. One of the results of this perspective was that,
depending on the availability of novel diagnostic tools, people who were considered
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healthy may be suddenly perceived as ill. A new test may point to a health problem
they themselves were not aware of. As incompatible as both views may seem, they
still have something in common. Power and knowledge remain the privilege of the
physician, while patients maintain their silence. Whether diagnosis refers to an
atavistic trait or a workable fiction, the voice of the patient remains inaudible.

4.4 Epistemic Inclusion

The patient’s silence is not an inevitable epistemological given. Rather, it entails a
normative question for the present. Could we strive for epistemic justice or epistemic
inclusion by developing a more holistic and comprehensive view on health and
disease, involving the knowledge and experience of patients, not as mere reporters of
(questionable) sensations, but as subject of knowledge? Epistemic inclusion is the
aspiration to bridge the gap between laboratory world and life world, between
validated knowledge and existential experiences, by staging a dialogue.

Recently, I was involved in an interesting research project devoted to studying
metastatic cancer cells. A lab visit by a group of philosophy students resulted in an
interesting confrontation. The researchers confessed that they hardly ever entered
into conversations with cancer patients. They studied metastatic cells with a help of
sophisticated equipment, fascinated by the intriguing behaviour and beauty of their
cancer cells, even though realizing the anxiety which the detection of such cells may
cause to patients. Could these two worlds of experience, existing side by side, be
brought together, thus developing a more comprehensive view on metastatic cancer?
Fangerau’s chapter point to a basic dimension of medical discourse which all
contributors, notwithstanding their differences, failed to question, namely the silence
of the patients. The current epidemic of distrust in science may be addressed by a
more participatory and inclusive approach, based on dialogue rather than objectifi-
cation (Oreskes 2019). As historical research shows, medical knowledge is social
knowledge, and rather than silencing patients, knowledge may gain in trustworthi-
ness when the experience and concerns of patients become an important source of
insight in a less hierarchical epistemic constellation.
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Chapter 5 )
The Variety of Historiographical Medical sz
Relativism

Martin Kusch

5.1 Introduction

Relativism has been a central theme in the history, philosophy, and social studies of
science and technology (HPS-ST) for at least a century. Relativism has not been
equally prominent in the history, philosophy and social studies of medicine
(HPS-M). Although several prominent scholars in HPS-M are leaning towards
relativistic positions, there has been little attempt to map these positions and or to
relate them to relativistic ideas in HPS-ST more broadly. This chapter is a modest
attempt to fill this gap. I seek to identify and analyse what I regard as the three main
forms of relativism in the historiography of medicine. In the case of each such form
of relativism, I shall pick one paradigmatic author; situate them relative to a
‘spectrum of relativistic views’; and identify a counterpart position in HPS-ST. 1
shall also make some critical comments on either previous interpretations of my
paradigmatic authors, or on their HPS-ST counterparts. I shall not systematically
address the question which form of historiographical relativism is refutable or
defensible. My goal here is to understand the ‘variety’ of relativistic commitments,
not to praise or condemn individual versions. Still, it is natural to read all three
versions of historiographical relativism discussed here as prima facie plausible forms
of relativism: all three avoid both implausible forms of absolutism and extreme
forms of ‘anything goes’ relativism.
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5.2 Cunningham on Incommensurability and Retrospective
Diagnosis

I begin with the medical historian Andrew Cunningham. Put in a nutshell,
Cunningham’s relativism surfaces in his Kuhn-inspired discussions of conceptual
incommensurability and in his criticism of retrospective diagnosis, that is, the
practice of applying modern diagnostic categories in the past.

Cunningham presents his position on incommensurability in different places. The
two most convincing presentations are his radio series “The Making of Modern
Medicine” (2007) and a paper from 1992 (1992/2016). The former focuses on the
case of tuberculosis, the latter on the plague. The following thumbnail sketches must
suffice for our purposes.

The guiding thought of both histories is that a disease can have its “identity
changed” over time (2007: Ch. 14). The criteria for identifying a disease can
radically shift; and such radical shift does not allow for the criteria to be “measured
against each other”. It is as if one were to measure an item first with a ruler, and later
with a colour chart. The length of an item tells us nothing about its colour, and its
colour tells us nothing about its length. In other words, the criteria for length and the
criteria for colour are “incommensurable” (2007: Ch. 14). We cannot say whether
the two disease identities before and after a radical shift are identical or not, “since
the criteria of ‘sameness’ have been changed” (1992/2016: 242).

Early in the nineteenth century, “consumption” was one of the deadliest diseases,
alongside cholera and typhus. In Britain, consumption was thought of by many
doctors as a hereditary disease and as affecting talented young people in particular.
The criteria of consumption were exhaustion, coughing (blood), breathing pains, fits
of fever, loss of weight and night sweats. All of these criteria were symptoms, not
causes of consumption. Cunningham calls this the “first identity” of the disease. The
second identity was made possible by a new form of medicine emerging in early-
nineteenth-century France: clinical medicine. Seriously-ill patients were increas-
ingly cared for in hospitals. Doctors recorded their symptoms and the development
of their diseases. And when patients died, doctors performed autopsies. Working in
this setting, made it possible for René-Théophile-Hyacinthe Laennec to notice a
correlation between consumption symptoms and the presence of “tubercules” in the
patients’ lungs. The presence of the tubercules was seen as the central “pathology”
underlying consumption. Consumption was thereby transformed: it was now the
pathologist performing an autopsy who determined whether a patient had been
suffering from consumption (2007: Ch. 14).

The third identity of the disease—now increasingly called “tuberculosis”—was
due to the French medical doctor Jean-Antoine Villemin. In 1865 he showed that the
tubercules contained a poison. As a result, it was no longer the presence of tubercules
that defined the disease; it was the poison within them. This allowed for a more
precise pathological account. Finally, the fourth identity was introduced of Robert
Koch who identified the bacillus causing the pathology, the symptoms and ulti-
mately death. Moreover, Koch’s efforts established that tuberculosis was an
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infection. After Koch, the disease could no longer be defected by a layperson (as was
the case with the first identity), or a pathologist; it could only be identified in a
laboratory (2007: Ch. 14).

It is a central element of Cunningham’s argument that the extensions of the four
disease identities were not identical. It is not that we have learnt ever more about one
and the same disease as, say, identified with the symptoms of the first identity. That
is to say, Cunningham’s case study is not akin to our discovering the “essence” of
gold; in the latter case, we first “baptized” a substance based on ‘“‘superficial”,
“observable” properties, before later learning that the essence of this substance is
the atomic number 79 (Kripke 1980). The move from one of the four disease
identities to the next invariably changed the extension. Roughly put: one could
have the symptoms without the tubercules, and the bacillus without the symptoms.

Cunningham’s account of the transformation of the plague has the same argu-
mentative structure (1992/2016). Before and after the 1894-discovery of the micro-
organism causing plague, the bacillus ‘Pasteurella pestis’, there existed two different
disease identities. Before the discovery, plague was identified on the basis of
symptoms (e.g. the buboes) and on the basis of its characteristic course. After the
discovery, it is only the “pathogen” that counts: “We are all bacteriologists now, and
none of us would attempt to identify plague today without a laboratory. To oppose
the claims of bacteriology is now not a rival view, nor an alternative view, nor even a
dissident view. It is now a lunatic view” (1992/2016: 239).

In the 1992-paper Cunningham asserts outright that diseases are no ‘“natural
kinds”." His argument is less to do with changing extensions, and more to do with
the complexity and plurality of components in a disease identity:

... disease does not seem to be a “natural kind”. Rather, a “disease-entity” is a mental
construct made up of experiences of pain, distress and debilitation, the outward visible
appearances that accompany these experiences, the succession of all these over time together
with the outcome (recovery, disablement, death), the changes that the pathologist can find in
the parts of the body, together with peoples’ thoughts about the origin and reasons for what is
happening and why it turns out as it does. (1992/2016: 212)

Cunningham’s scepticism about retrospective diagnosis follows naturally from the
above considerations. One of his targets is the historian Carlo Cipolla who writes
that during the plague in Prato in 1629-30, medical officers “fought against an
invisible enemy. (. ..) Medical knowledge was of no help and medical treatment was
of no value.” As Cunningham sees it, Cipolla mistakenly projects our bacteriological
conception of the plague back into on the seventeenth century (1992/2016: 240).
Cunningham defends his stance on retrospective diagnosis at greater length in a
2002-paper. The debate over retrospective diagnosis is concerned with four key
questions: Is it legitimate to diagnose patients of the (more or less) distant past using
today’s medical categories and techniques? Does such procedure allow us to correct

't would be an interesting exercise to relate Cunningham’s views on this issue to positions taken in
the “naturalism versus normativism” debate (cf. Boorse 1975, 1976; Engelhardt 1996: Ch. 5;
Kingma 2014).
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the diagnoses of doctors of the past? Does it permit us to say what diseases past
patients ‘really’ were suffering from, and without being aware of it? And can we use
retrospective diagnosis in order to write medical histories of the longue durée?

Cunningham answers ‘no’ to all four questions. One motivation we have already
encountered: the insistence that diseases are not natural kinds. This is because
diseases essentially involve patients’ experiences and social expectations. And
these experiences and expectations are inseparable from contingent and historically
varying ways of sense-making. Such sense-making involves—but is not limited to—
the causal explanation of the disease (2002: 13). Cunningham maintains that it “is
this ‘cause’ dimension (. . .) which means that disease is always experienced socially,
that it is not just a biological phenomenon” (2002: 14).

Most elements of diseases—their causes, their development through time, their
characteristic ways of being experienced, their outcomes—are observable. They are
observable either by the patients themselves or else by “bystanders”: family mem-
bers, friends, colleagues, or medical doctors. Medical doctors are recognized as
experts on the causes of diseases. It is they who are responsible for diagnosis and
therapy. As Cunningham sees it, it is the social settings of diagnosing and treating
the patient that justify calling the causal dimension of disease a social practice
(2002: 14).

Cunningham is fascinated by the social processes in and through which medical
practitioners come to believe in timeless medical kinds. Trying to be faithful to the
“modern scientific world-view”, they interpret diseases as encounters between
nature (conceived of as a-social and a-historical) and the human body (also thought
of as a-social and a-historical). In and through this social-collective process of
reconfiguring diseases, medical practitioners make the socially-culturally embedded
character of diseases invisible (2002: 14). And once a disease is reconfigured as
something a-social, a-historical, and thus purely biological, it seems plausible and
tempting to search for this disease across cultures and historical periods. Diseases
seem to be stable across time, and stably present in all cultures (2002: 15).

Cunningham does not simply deny the stability of diseases across time; he denies
that such stability is “open to proof or disproof”. This is due to the “incommensu-
rability” of old and new disease concepts, as we already learnt in the last section.
What is new in the 2002-paper is the thought that we should focus less on “disease
concepts”, and more on “how diagnosis happens” (2002: 16). “Disease identity” is
always and everywhere an “operational identity”, that is, an identity determined by
the operations employed for establishing the presence of a disease. Cunningham is
convinced that two ideas follow from viewing diseases in terms of their operational
identity. First, “(...) the identity of any disease is made up of a compound of
elements, of which the biological or medical is only one, and sometimes the least
important one (. . .)”, and second, ‘(. . .) you die of whatever your doctor says you die
of” (2002: 17). Put differently, diseases are internally related to operations consti-
tuting social practices of diagnosis; operations of diagnosis change radically over
time; one cannot belong to social practices at another historical time; hence: one
cannot be diagnosed by the criteria of a distant historical period. Moreover, it is
impossible to become enculturated into a social practice of which no members still
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exist. We are thus inescapably “outsiders” to past diagnostic practices and can at
most try to offer partial and unverifiable translations and interpretations (2002: 17).

Cunningham offers two illustrations for his position. One is the case of his own
father who died of cancer in 1987. Cunningham recounts the doctors’ diagnostic
reasoning and medical interventions. And he concludes that given today’s opera-
tional identity of cancer, there was “no alternative diagnosis possible in this case”
(2002: 19). We also learn of the father’s unwillingness to learn of the cancer
diagnosis. The latter is related to prevalent contemporary reactions to cancer, for
instance as these have been studied by Susan Sontag (1978). This information is
meant to convince us that the father’s experience of suffering was inseparable from
cultural tropes about cancer. This experience and these tropes were not ways of
interpreting or framing the “real biological disease”; they were an essential part of
the disease itself: “There is no ‘real’ disease, with an identity separate from its
sufferers at any given time, which can be separated out as a timeless entity for us to
give our modern labels to, years—centuries—after the events” (2002: 20).

The second, related, illustration is the juxtaposition of three tables listing causes
of deaths, and their frequencies, at different times and places. The first one covers
1632-London, the second and third England and Wales in 1837 and 1999. There are
striking differences between the lists and frequencies. For our context, it is worth
highlighting in particular the position of “cancer”: “The tables reveal that cancer is
now the cause of death of 25% of the population of England and Wales. In 1632 in
London just ten deaths out of over nine thousand were attributed to ‘cancer or the
wolf’. In [the 1837] statistics ‘carcinoma’ (...) killed (.. .) less than 1%” (2002: 33).
This does not mean that cancer had become more prevalent or that the doctors of
1632 or 1837 failed to spot cancer patients. Such quick observations fail to do justice
to the fact that “these three moments are separated not just in time but also in ways of
thinking. (...) What counted as a disease and, more particularly, precisely how a
disease was diagnosed, had changed beyond recognition” (2002: 34).

5.3 Jewson’s Medical Cosmologies and the Modes
of Production

The sociologist N. D. Jewson’s paper “The disappearance of sick man from medical
cosmology” is an early landmark in the “social-constructivist” history of medicine. It
was first published in 1976, and republished in 2009. Jewson’s historiography differs
substantially from Cunningham’s. Jewson aims to explain medical theories and
practices in sociological terms; Marxist ideas are particularly central.

Jewson follows Erwin Ackerknecht (1967) in distinguishing, in Western Europe
from the 1770s to the 1870s, between three “modes of the production of medical
knowledge”: “Bedside Medicine, Hospital Medicine and Laboratory Medicine”
(1976/2009: 622). One core concept of Jewson’s analysis is “medical cosmology”.
Medical cosmologies correspond roughly to Kuhnian paradigms: they contain
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metaphysical claims about the medical domain as a whole; and they direct research,
methodologies, and testing. It is the role of sociology and history to analyse how
medical cosmologies are “generated, sustained, and developed within a specific
social group” (1976/2009: 622-3). Medical cosmologies structure all social relation-
ships producing and maintaining medical knowledge (1976/2009: 623). Jewson
combines the Kuhnian “medical cosmologies” with a Marxian rendering of the
mode of production of medical knowledge. The central elements of this mode are
“the patrons”, “the medical investigators”, “a system of patronage” (binding patrons
and investigators together); assumptions about the domain of medical knowledge;
the “occupational activity of medical investigators”; and the “product”, that is,
medical theoretical knowledge (1976/2009: 623).

In the period under investigations, Bedside Medicine came first. Its leading centre
was Edinburgh. Bedside Medicine focused on the “sick-man” [sic!] as a “conscious
human totality”. Its main forms of inquiry were ‘“phenomenological nosology and
speculative pathology”. Despite numerous disagreements and many conflicting
theories, there existed a rough consensus on the thought that disease should be
defined “in its external and subjective manifestations rather than its internal causes”
(1976/2009: 623).

Bedside Medicine was challenged during the first few decades of the nineteenth
century. A new medical cosmology emerged in Paris: “Hospital Medicine”. Medical
investigators now began to focus on the “morbid events” in the patients’ bodies.
Doing this in a systematic fashion became possible due to the fact that many patients
were brought to hospital wards. The most important new product of Hospital
Medicine were ‘“correlations between external symptoms with internal lesions”.
Patients’ symptoms were carefully recorded while the patients were alive, and
autopsies performed upon their death. Patients’ own reports of their sensations and
feelings were secondary compared with the doctors’ physical examinations. A
further key innovation was the use of statistics to evaluate the effectiveness of
different remedies (1976/2009: 624).

“Laboratory Medicine” was introduced in Prussian universities from around
1850. The main novelty was the introduction of natural-scientific ideas and instru-
ments into medicine. Histology and physiology became central fields. Pathology was
based on experimental physiology. Life was rendered as a process occurring in and
between interacting cells; disease was a disturbance in these interactions. All of
which means that “[m]edical practice became an appendage to the laboratory”.
Medical investigators advocated materialist ways of understanding biological phe-
nomena and dismissed vitalism (1976/2009: 625).

Medical cosmologies differ in their orientation towards “person and object”. In a
person-orientation, the focus is on the specific attributes of individuals, and assess-
ments of their health is regarded as open to discussion and negotiation. Individual
needs are important and must be recognized. Moreover, life, disease and death are
interpreted as processes that ultimately are mysterious and inscrutable. In conse-
quence, there exist many different ways of making sense of one’s own physical and
mental experience. In object-oriented cosmologies, the category of the person is no
longer in the central position. The role of doctor and patient are separated more
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sharply. Objective and quantifiable properties are at the centre of the medical
investigators’ attention. Phenomena of life and death are theorized as “physico-
chemical processes (. ..) The study of life is replaced by the study of organic matter”
(1976/2009: 626). It is obvious from the above, that Bedside Medicine was an
instance of person-oriented medicine, and that Hospital and Laboratory Medicine
leaned towards an object-oriented approach.

It remains for Jewson to link the different conceptions of medicine to the social-
political orders. During the time of Bedside Medicine, the patrons came from the
ruling feudal class, and they controlled the doctors’ activities. The patrons were the
patients that really mattered. And their social position allowed them to demand that
doctors pay utmost attention to their individual needs. Doctors competed over the
favour and recognition of their patron-patients. Medical theories reflected this
constellation. The patron-patients expected medical theories to give them “a recog-
nizable and authentic image of [their] complaint”, and to recognize their “integrated
psycho-somatic totality” (1976/2009: 627).

Hospital Medicine was an important step towards an object-oriented medical
practice and theory. As far as social transformations were concerned, two develop-
ments were particularly important. The sick person was increasingly subordinated to
the medical investigator; and medical doctors were controlled no longer by rich
patron-patients, but by senior members of their profession. The French Revolution
played a crucial role in these changes. Many medical institutions of the ancient
regime were abolished and hospitals became central places for diagnosis, therapy,
death, teaching and learning. Hospital doctors became the medical elite. The patients
of the hospitals were poor and powerless vis-a-vis the doctors. The social changes in
the relationships between doctors and patients left their marks on medical knowl-
edge. Diseases were no longer couched primarily in terms of patients’ experiences
and surface changes; diseases were rendered as “a precise and objectively identifi-
able event occurring within the tissues, of which the patient might be unaware”.
Medical doctors came to regard themselves as a “homogeneous occupational group”
and began to control recruitment, training and practice. The primary relations of a
doctor were with their respective colleagues, not their patients. Medical practitioners
also began to form associations and founded specialized medical journals (1976/
2009: 627-8).

Laboratory Medicine went even further in the last-mentioned direction. Here the
patient “was removed from the medical investigator’s field of saliency altogether”.
The central medical investigator was not the elite clinician, but the “scientific
research worker”. The key steps towards Laboratory Medicine were first taken in
Prussia. The central patron was the centralized state. There was competition between
the medical practitioners and the laboratory research scientists, with the later con-
trolling more resources and emerging as a ‘“self-confident elite”. For this elite,
medicine became a mere chapter in a much wider interest in understanding organic
matter. Medicine was envisaged to be something of an applied science. The labora-
tory medical scientist was at a greater spatial and social distance from the patient. At
the same time, the training of medical doctors was further unified and controlled.
And a new form of competition emerged: it was not a competition in which the
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patients declared the winners (as it had been in Bedside Medicine); it was a
competition in which “cosmopolitan and disciplinary” criteria were decisive
(1976/2009: 629-30).

5.4 Mol on Enactment and Ontological Politics

It might come as a surprise that I am treating Annemarie Mol’s book The Body
Multiple (2002) as paradigmatic of a third form of medical historiographical relativ-
ism. After all, Mol is an anthropologist and philosopher, and thus not a card-carrying
historian. Still, the core of Mol’s book is an ethnography in one Dutch hospital
around the turn of the millennium, and as such willy-nilly historical. At the same
time, there is no denying that Mol’s writing are heavier with philosophical theorizing
than texts by Cunningham and Jewson. I therefore have to begin with some
philosophical preliminaries.

The key term in Mol’s book is “ontology”. But Mol is not doing ontology in the
style of Heidegger or David Lewis. She is concerned with “ontological politics”
(2002: 60, 1999). As she explains in an earlier paper with this title, “ontological”
refers to “ontologies”, that is, “ontology” in the plural. Different realities are
“shaped”, “enacted”, “performed”, or “done” within different “practices”, that is,
“realities have become multiple.” “Politics” highlights the fact that the “process of
shaping” (etc.) is “both open and contested” (1999: 75). Mol distinguishes between
realities being “plural” and realities being “multiple”. Talk of plural realities, or
“pluralism”, can take two forms. The first is “perspectivalism”, or the view that of
one and the same reality there can exist “mutually exclusive perspectives, discrete,
... side by side.” (For instance, the perspectives of doctors and patients are taken as
“equals”; Mol 2002: 11, 20). The second form of pluralism is “constructivism”; it
holds that whatever reality we find now, “alternative ‘constructions of reality’ might
have been possible”. Talk of realities being “multiple” is meant to say that realities
do “not precede the mundane practices in which we interact with” them, and that
realities are “‘enacted rather than observed” (1999: 75-77).

Not least because of Mol’s writings, “enactment” has emerged as a crucial word
in present-day “Science and Technologies Studies” (STS). Steve Woolgar and Javier
Lezaum (2013) summarize the central ideas as follows. First, enactment theorists
reject explanations in terms of “context” (2013: 323); that is, context is not an
independent variable but itself “an emergent property of interaction available to its
participants”. Second, objects are “realized in the course of [...] certain practical
activit[ies]”, or, put differently, practices have “generative power ... in the consti-
tution of reality”. Third, enactment theorists want their “ontological investigations”
to be “empirical” and focus on “the practices of world-making”. Fourth, “enactment”
is meant to imply—more strongly than “social shaping” or “performing”—that there
are no essences and that “entities” do not “pre-exist our apprehension of them”
(2013: 324). Fifth, there is no Ding an sich beyond and below different enacted
realities; rather rendering different enacted realities as “the same ‘thing’” is a local
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achievement, “the upshot of active practical work™ (2013: 325). (This seems what
Woolgar and Lezaun refer to when they speak of enactment theory as a
“situationism” (2015: 463)). Sixth, any type of object can be enacted. And seventh,
the focus on ontology brings back political questions. Perspectivalism and construc-
tivism typically end up with “irony, detachment or tolerance”. But ontologies
confront us with a “cosmopolitical choice: in which world would you like to live,
and what can you do to bring such a world into being?” (2013: 325-6).

In The Body Multiple Mol takes herself to do “empirical philosophy” of medicine
(2002: 1, 4). The empirical input comes from her own case study of how athero-
sclerosis in the lower limbs is diagnosed and treated in one Dutch university hospital
(2002: 2). Mol starts with an ethnographic description of a consultation in the
outpatient clinic. The patient talks to the doctor about pain in her lower leg, using
a mixture of ordinary language and medical terms learnt from her GP and various
other sources. Mol stresses that such reports are specific to time and place. For
instance, the preserved doctor’s notes on female patients’ complaints in eighteenth-
century Fisenach (a small town in Germany’s Thuringia) show that lexica for
capturing bodily experiences can change fundamentally over time (Duden 1991).
Mol maintains that “the bodies of these women were different from those that we
inhabit now” (2002: 26).

The interactions in the consultation room between the doctor, the patient, the
patient’s leg, a letter from the patient’s GP, the doctor’s desk, and the floor on which
the patient walks, together “enact” an entity the doctor calls “intermittent claudica-
tion” (pain caused when the flow of blood to exercising muscles is diminished)
(2002: 23). Mol emphasizes the role of the many different entities in the consultation
room; again, this is a move away from philosophical epistemology and an insistence
that knowledge is primarily located “in activities, events, buildings, instruments,
procedures, and so on” (2002: 31). Intermittent claudication as a disease entity exists
only in this setting. It is enacted only here. Ask a doctor why he moves from the
patient’s report to talking about “intermittent claudication” and they will refer back
to all the procedures, instruments and events in the consultation room.

The textbook view of atherosclerosis focuses on pathology. It tells us that
atherosclerosis is the build-up of substances (like fats or cholesterol) in the walls
of arteries, a build-up that causes arteries to narrow. Mol asks us to put aside such
textbook versions of medical knowledge and focus on medical practices instead. She
goes so far as to say that, at least as far as atherosclerosis is concerned, pathology is
not the “foundation” but something like “an afterthought™: its typical place of
enactment is the laboratory where the patient’s amputated leg is studied with
microscopes and surgical instruments (2002: 38). But note: the pathology is not
“in” the amputated leg; it is rather enacted in the whole set-up and functioning of the
laboratory (2002: 48).

The consultation room of the outpatient clinic and the laboratory are not the only
places where different disease entities are enacted. Others are the X-ray departments
where contrast dye is injected into specific arteries so that their narrowing becomes
visible in X-rays, the hematology lab, the operating theatre, or the treatment room
where the patient is given medical advice. All of these locations come with their
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specific enacted disease entities. The different techniques applied in the different
settings lead to a “multiplication of reality”. Mol rejects talk of incommensurability,
but only if it is taken to refer to a “semantic notion”. But she accepts incommensu-
rability if it means that different instruments produce readings for which there is “no
common measure” (2002: 72).

How do the different enacted disease entities hang together? How is “coherence”
established between them? To ask these questions is already to accept Mol’s central
point, to wit, that the different disease entities are not simply phenomena related to
an underlying noumenon, a disease an sich. Mol favourite way of putting her
position is the slogan that a disease “more than one and less than many” (2002:
81). In the hospital, the various groups continuously negotiate how, in specific
situations, the products of different techniques and devices are to be related to one
another. Such attempts at relating objects to one another do not have to go as far as a
single “shared, coherent ontology” (2002: 115). Such shared ontology is not neces-
sary for therapeutic success. On the contrary: “That the ontology enacted in medical
practice is an amalgam of variants-in-tension is more likely to contribute to the rich,
adaptable, and yet tenacious character of medical practice” (2002: 115).

5.5 The Spectrum of Relativism

Why do I call Cunningham’s, Jewson’s and Mol’s positions ‘relativistic’? And how
do their relativisms compare to each other, and relativistic positions in HPS-ST? To
answer these questions, we need a few terminological distinctions.

Note first of all, that versions of relativism can be distinguished by the realm to
which they apply: for instance, a relativism about knowledge is called ‘epistemic’, a
relativism about what there is ‘ontological’, or a relativism about concepts ‘seman-
tic’. Relativisms can also differ by the contexts to which knowledge, ontology or
concepts are relativized: this gives us, inter alia, cultural or standpoint relativisms.

A further important distinction is that between descriptive, normative, and meth-
odological relativisms. Descriptive relativism makes the empirical claim that we find
fundamentally different standards in different contexts. Forms of methodological
relativism hold that we should investigate different phenomena as if they were of
equal value. Finally, normative relativism demands that we regard the idea of
absolute truths or absolute standards as flawed, absurd or incoherent.

We can now turn to the main elements of a relativist position. None of these
elements, on its own, is sufficient as a definition of relativism; it’s their various
combinations or interpretations that define what one might call “spectrum of rela-
tivism” (Kusch 2021). I shall explain this spectrum using epistemic relativism as my
example. Other forms of relativism can be generated by replacing ‘epistemic’ with
‘conceptual’, or ‘ontological’.

(DEPENDENCE) A belief has a status (e.g. ‘knowledge’) only relative to epistemic
standards.
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Such epistemic standards might be, for example, rules or exemplary scientific
achievements of the past. (Think Kuhn on exemplars.)

(PLURALITY) There is (has been, or could be) more than one set of epistemic standards; the
standards of different sets can conflict. (I shall write ‘S’ for such sets.)

Relativism thus allows for the possibility that our own S is without an existing
alternative.

(CONFLICT) Epistemic verdicts, based on different S, sometimes exclude one another. This
can happen either . . .

(a) because the two S license incompatible answers to the same question, or
(b) because the advocates of one S find the answers suggested by the advocates of another S
unintelligible.

(b) captures the cases of Kuhnian “incommensurability” (Kuhn 1962/2012, 2022)

(CONVERSION) In some cases, switching from one S to another has the character of a
‘conversion’: that is, the switch is underdetermined by S, evidence or prior beliefs, and is
experienced by the converting X as something of a leap of faith.

CONVERSION plays of course an important role in Kuhn, too (Kuhn 1962/2012:
338). “Conversion” is a fancy expression for something like a contingent and
underdetermined assessment. In a scientific “crisis”, scientists have to weigh up
two score-sheets: the many successes and anomalies of the old paradigm against the
promises and few successes of the new paradigm. There is no neutral set of criteria to
compel the answer, and rational people can come to different decisions.

Note also that the switching from one S to another does not have the character of a
‘clean sweep’. Not all standards are affected by such a transition. For example,
Aristotelian geo-centrists and Copernican helio-centrists shared many epistemic
norms or exemplars. What changed was thus a subset of the geocentric standards.
But this subset was weighty enough to justify speaking of a ‘fundamental change’, or
“change of paradigm.”

(SYMMETRY) Different S are symmetrical in that they all are:

(a) based on nothing but local, contingent and varying causes of credibility (LOCALITY);

(b) impossible to rank except on the basis of a specific S (NON-NEUTRALITY);

(c) impossible to rank since the evaluative terms of one S are inapplicable to another S
(NON-APPRAISABILITY);

(d) equally true or valid (EQUAL VALIDITY).

SYMMETRY is, in many ways, the heart of relativism. It takes different forms,
formulated by (a) to (d). LOCALITY runs directly counter to absolutist suggestions
according to which there is a unique S that ought to be accepted by every rational
being; enables us to capture truths that ‘are there anyway’; or would be accepted by
an ultimate, final, science.

LOCALITY allows that the proponents of the standards of one S may (legiti-
mately) criticize the standards of another S. LOCALITY is naturally combined with
NON-NEUTRALITY: when we rank different S, we must always rely on, or take
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our starting point from, some S other. I shall call the resulting relativism ‘locality-
relativism’.

A much stronger claim is advanced by NON-APPRAISABILITY. It insists that
evaluative terms can only operate within an epistemic practice (as defined by a given
S). This precludes the option of legitimately evaluating epistemic practices other
than one’s own. To give this form of relativism a name, I propose calling it a
“relativism of distance”—a term introduced by Bernard Williams in a different
context (1981). Williams emphasizes two central elements in this type of relativism.
First, the confrontation with the other culture is merely “notional”. That is to say,
going over to the other side is not a real or “live” option for oneself. One cannot
imagine adopting the view of the other side without making an endless number of
changes to one’s system of beliefs or values. And second, one’s own “vocabulary of
appraisal” seems out of place: “(...) for a reflective person the question of appraisal
does not genuinely arise (. ..) in purely notional confrontation” (1981: 141-142). In
other words, the ways of thinking and acting of the other side are so foreign that a
reflective person finds them difficult to even evaluate.

EQUAL VALIDITY goes further still in declaring all S to be equally correct or
valid. It is interesting to note that most criticisms of relativism assume that EQUAL
VALIDITY is an essential component of relativism (Boghossian 2006; Seidel 2014;
Baghramian and Coliva 2019). But it is hard to find any card-carrying epistemic or
moral relativist who commits themselves to this element (Kusch 2019). Be this as it
may, I shall speak of ‘equal-validity relativism’ to pick out positions that honor
EQUAL VALIDITY.

5.6 Cunningham’s Relativism of Distance

How do Cunningham’s views on incommensurability and retrospective diagnosis
relate to relativism? Cunningham himself acknowledges (in 2016) that his “approach
looked relativist to some people, as if I was saying that all ideas and truths are only—
merely—time-specific and contingent.” In reply, Cunningham refuses the title of an
“in-principle relativist”; he merely wishes to be an “open-minded historian” (2016a:
ix). I think we can say more. And we can best do so, by showing that his views
harmonize with some central contentions in Kuhn.

Kuhn is of course the first address when it comes to incommensurability. His
views are the most sophisticated in his recently published “late writings” (Kuhn
2022). Five claims seem most pertinent here. First, the later Kuhn no longer speaks
of incommensurability in the cases of “methods, problem-field, and standards of
solution”, but only in the case of “lexica” (2022: 7319). This is perhaps why the later
Kuhn prefers the terms “untranslatable” (2022: 1501) or “simply unsayable” (2022:
1899) to the earlier “incommensurable”. Second, the later Kuhn keeps the earlier
provocative idea according to which a change in paradigm—or lexicon—amounts to
a “world change”. But he now emphasizes that such world change involves both the
social structure of the relevant scientific community and the world around them
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(2022: 1982). Third, untranslatability results from fundamental changes in taxo-
nomic trees; what is important here are less the “features” that identify taxa, but the
relations between taxa themselves. Kuhn’s favourite examples are the different
astronomical taxa in astronomic lexica before and after Copernicus (2022: 1906),
or the different notions of motion in Aristotle and Newton (2022: 1553, 3190). It is
impossible to translate Aristotle’s claim about the status of the Sun in a truth-
preserving way. Given our lexicon, the best we can say is “The Sun is a planet”:

But the translation is worse than imperfect. Using our lexicon, “The Sun is a planet” is false.
The Greeks, we therefore suppose, were mistaken. But in the Greek lexicon, the Sun was a
planet; it was, that is, more like Mars and Jupiter than like any of the stars. The
corresponding Greek sentence was therefore true, not simply believed to be true. (2022:
1660-4)

Fourth, Kuhn therefore dismisses the thought that sentences of past lexica can be
given a truth-value in our language. At least this is ruled out if we think of truth as
correspondence (2022: 2655-2702). Kuhn therefore feels compelled to brush aside
as “ill formed” questions concerning the existence of past taxa. He mentions
“witches” and “phlogiston” as examples (2022: 1982). Fifth, and finally, Kuhn is
happy to acknowledge that his work is based on a form of “methodological relativ-
ism” (2022: 2641-6). The expression refers to suspending his knowledge of today’s
science when aiming to grasp works of the past. Kuhn also believes that the choice
between lexica is “interest-relative (...) instrumental and relativistic’. When a
community is faced with such choice, the “truth-value game” can no longer be
played. The latter presupposes a shared lexicon and a high degree of “solidarity”.
Kuhn claims that his relativism is no “relativism with respect to truth” (2022:
1943-9). It is not truth but “effability” that is being relativized. It is not possible
for the same proposition (involving taxa terms) to appear in two different commu-
nities with different lexica. It follows that such proposition cannot receive different
truth values in the two communities (2022: 1897).

How does Kuhn relate to my “spectrum of relativism”? It seems that his position
is close to a form of relativism I earlier called (following Williams): “relativism of
distance”. There are two elements in my spectrum of relativistic positions that are
particularly important here. In the case of CONFLICT, relativism of distance opts for
possibility (b), that is, the notion that advocates of different epistemic systems are
not giving incompatible answers to the same questions, but rather find the answers of
the other epistemic system unintelligible. And with respect to SYMMETRY, rela-
tivism of distance leans towards NON-APPRAISABILITY: it is impossible to rank
epistemic systems since the evaluative terms of one S are inapplicable to another S.

We can now return to Cunningham. How do his views relate to those of Kuhn,
and thus to relativism of distance? There is a considerable degree of commonality
between Kuhn and Cunningham. Like Kuhn, Cunningham renders incommensura-
bility primarily as an issue relating to categories. And in a way that parallels Kuhn’s
claims about “motion” or “phlogiston”, Cunningham writes that many medical
claims about plague or consumption can no longer be meaningfully used in today’s
bacteriological world. The pre-bacteriological position “is now a lunatic view”
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(1992/2016: 239). Other than Kuhn, Cunningham says little about lexica; he instead
focuses on one disease and its various identities. But it is not difficult to decide what
Cunningham would say about lexica. Take Kuhn’s claim that fundamental shifts in
lexica lead to changed social and natural worlds. Cunningham would agree
(as Cunningham 2007 shows clearly). After all, fundamental changes in lexica
come with changes in medical diagnostics and forms of therapy, new authorities
(e.g. the lab scientists), new architectural measures (think of hospital architecture, or
means to promote hygiene), changing patterns and risks of infection, and changing
populations of bacteria and viruses.

Admittedly, Cunningham says little about transformations in taxonomic trees,
Kuhn’s main focus in his late writings. But the similarities and differences between
consumption/tuberculosis and other diseases changed of course radically as the
central criteria shifted from symptoms to pathology to etiology. Cunningham’s
awareness of such issues is obvious from his 2002-paper where he reproduces the
possible causes of death from the three different centuries. These lists differ radi-
cally. It is thus also natural to read Cunningham as agreeing with Kuhn on the limits
of translation: there cannot be a straightforward translation of propositions formu-
lated using past lexica into propositions formulated present lexica. Consumption
understood in medieval or early-modern ways has no place in modern medicine; the
further we go back in time, the more obviously this is true. Just think of the time
when the ultimate cure was to be “touched and blessed” by a King or Queen (Bynum
2012: 39).

5.7 Is Cunningham Is Committed to Equal-Validity
Relativism?

Nick Binney (unpublished, 2022) has taken issue with Cunningham’s views on
retrospective diagnosis. Binney speaks of Cunningham’s position as an instance of
“extreme” or “silly and unacceptable relativism”. As Binney sees it, silly relativism
“reduce[s] knowledge to belief, which destroys the possibility and purpose of
inquiry (. ..) [It] makes it impossible for doctors to be wrong, or to make mistakes,
or to improve their practice. (...) If they accepted this sort of epistemology,
historians themselves would be unable to distinguish their own work from pure
fiction” (2022: 18). Is Binney right?

To begin with, Cunningham’s position does not rule out mistakes in diagnosis or
therapy, or errors in historical work. For instance, when the doctors removed a large
part of Cunningham’s father’s bowel, and when they joined up the healthy ends of
the intestines, the doctors could have been careless and sloppy. They could have
removed too much or too little of the bowel, and they could have joined up the
intestines too loosely. Or, for another example, Cunningham reports that shortly
before his father’s death, the doctors had concluded that they were unable to rescue
the 76-year-old. Again, an autopsy after the father’s death might have revealed that a
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further operation could have saved his life. I do not find any indications that
Cunningham would deny any of this.

And what goes for doctors also holds for historians. Cunningham does not reduce
knowledge to mere belief, or truth to mere opinion. There are matters of fact about,
say, the three tables of disease categories from different time periods. Maybe
Cunningham overlooked that one of the three tables was an elaborate spoof, or
that the third table was published in 1989 rather than 1999. He does not rule this out a
priori. In other words, Cunningham’s position is not the pseudo-Hamletian: ‘Noth-
ing is true or false, but thinking makes it so.’

Moreover, Cunningham does not claim that all talk of progress or regress in the
medical history is unintelligible and best avoided. His position allows him state-
ments like the following: infant mortality and the mortality of birthing mothers have
decreased dramatically over the past 500 years; or bacteriology has enabled medi-
cine to save numerous lives. Indeed, Cunningham says such things repeatedly in his
BBC Radio series “The Making of Modern Medicine”. And he is not contradicting
himself in being enthusiastic about such advances. The position of the 2002-paper
only rules out claims like: we now know what consumption really was and is; we
have come to understand the plague ever better.

Needless to say, there are forms of relativism we should classify as “silly” and
“unacceptable”. To my mind, ‘equal-validity relativism’ in the realm of science—
i.e., all scientific statements of different epistemic systems, paradigms or thought
styles are equally valid—qualifies as silly and unacceptable. But Cunningham does
not sign up to equal-validity relativism. Indeed, given his own account of incom-
mensurability, he would not be allowed to claim that all systems of beliefs or norms,
or all practices, are equally valid. It would involve him in taking a stance with respect
to all possible systems or practices; it would be to deny or ignore the very incom-
mensurability of systems and practices Cunningham insists on. ‘Equally valid’
implies ‘comparable’, ‘measurable on the same scale’. And this is the very opposite
of incommensurability.

5.8 Jewson’s Locality-Relativism

In my analysis of Cunningham’s relativism, it proved helpful to use Kuhn as a
‘shoehorn’ in order to ‘squeeze’ Cunningham into my spectrum of relativism. We
need such ‘shoehorn’ also in Jewson’s case. But here this role is performed by the
“Strong Programme” in the “Sociology of Scientific Knowledge” (SSK). Barry
Barnes and David Bloor, the architects of this position introduce relativism as
follows:

The simple starting-point of relativist doctrines is (i) the observation that beliefs on a certain
topic vary, and (ii) the conviction that which of these beliefs is found in a given context
depends on, or is relative to, the circumstances of the users. But there is always a third feature
of relativism. It requires what may be called a ‘symmetry’ ... postulate [:] . .. the incidence
of all beliefs . .. calls for empirical investigation and must be accounted for by finding the
specific, local causes of this credibility. (1982: 22-23)
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Note in particular the phrase “local causes of ... credibility”: I used it above in
order to specify one rendering of SYMMETRY: the thought that different sets of
standards are based on nothing but local, contingent and varying causes of
credibility.

Elsewhere, Bloor formulates the “Strong Programme” as follows:

(1) It would be causal, that is, concerned with the conditions which bring about belief or
states of knowledge. Naturally there will be other types of causes apart from social ones
which will cooperate in bringing about belief.

(2) It would be impartial with respect to truth and falsity, rationality or irrationality, success
or failure. Both sides of these dichotomies will require explanation.

(3) It would be symmetrical in its style of explanation. The same types of cause would
explain say, true and false beliefs.

(4) It would be reflexive. In principle its patterns of explanation would have to be applicable
to sociology itself. (...) (1991: 7)

Itis (3) that is generally seen as the central relativistic component of this programme.
If we take rationality and irrationality, true and false beliefs, to have the same types
of causes, are we not treating them as equals? And does this not amount to equal-
validity relativism? (cf. Brown 2004). Barnes and Bloor disagree: their relativism
does not treat all beliefs as equally true or equally valid. Beliefs are equal only
insofar as they all can be studied by SSK (1982: 22).

Thus far, we have moved in the realm of methodological relativism. But Bloor is
ready to also defend relativism as a philosophical position in its own right. Bloor
writes: “(...) relativism is the negation of absolutism. To be a relativist is to deny
that there is such a thing as absolute knowledge and absolute truth.” Bloor explains
what he means by “absolute knowledge” as follows: it would be “perfect, unchang-
ing, and unqualified by limitations of time, space, and perspective. It would not be
conjectural, hypothetical, or approximate, or depend on the circumstances of the
knowing subject” (2011: 436-7).

Now we can return to Jewson. Jewson’s study nicely exemplifies at least three of
the four elements of the “Strong Programme”: Jewson’s study is causal in that it
seeks to identify some of the causes that made it natural for different forms of
medicine (practices and theories) to arise; Jewson’s investigation is impartial in so
far as it does not tell us which of the different medical cosmologies is closer to the
truth, or is superior in rationality to the others; and Jewson’s paper is symmetrical in
its style of explanation: the same general types of social-political causes explain both
true and false beliefs about health and disease. There are, in other words, no
absolutes in Jewson’s study, just historical contingencies of changing politics and
medical cosmologies. The same form of methodological relativism seems charac-
teristic also of other authors who follow Jewson’s paradigm. This all fits nicely with
locality-relativism.

It is inviting to compare and contrast Jewson’s locality-relativism with
Cunningham’s and Kuhn’s relativism of distance. Cunningham’s periodization
roughly fits with Jewson’s; after all, the shifts in the disease identities of consump-
tion/tuberculosis parallel the shifts from Bedside to Hospital to Laboratory Medi-
cine. However, Jewson does not gesture towards semantic incommensurability as a
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by-product of medical Kuhnian revolutions. He does not claim that the practitioners
of different forms of medical cosmology had difficulties understanding each other, or
that historians today struggle to understand the medical practitioners of past cos-
mologies. To some limited degree this may be in line with SSK’s critical view of
Kuhnian revolutions. Barnes (1982) objects that Kuhn is wrong to restrict funda-
mental semantic change to revolutionary science. Barnes claims that the historical
record proves otherwise: “any particular change which occurs in a revolutionary
episode can occur equally in a period of normal science, whether it be meaning
change, technical change, the inventions of new problem-solutions, or the emer-
gence of new standards of judgements.” Once this is recognized, Barnes claims, we
have every reason to reject Kuhn’s “functionalist” account of revolutions: “Hence
there is nothing to compel a leap out of the system [that is, out of the old paradigm]:
nothing makes it necessary to replace, rather than to develop, existing practice”
(Barnes 1982: 86). Barnes’ critique of the need for revolutions is not necessarily an
attack on the very idea of incommensurability. Incommensurability may be the result
of long-term gradual development.

5.9 Mol’s Ontological Relativism: Between Equal Validity
and Distance

What Kuhn is to Cunningham, or what Barnes and Bloor are to Jewson, Bruno
Latour and Nelson Goodman are to Mol. Latour is highly critical of “social con-
structivism”, that is, the views of authors like Barnes, Bloor or Jewson. To begin
with, Latour denies that scientific contents and technologies can ever be explained
by sociology (2005: 1672). One argument is that the social causes often invoked by
social constructivists—“Society, Capitalism, Empire, Norms, Individualism, Fields,
and so on” (2005: 2572)—are not specific enough to explain the peculiarities of
specific contents (2005: 1958).

Moreover, Latour targets the “cultural relativism” of Claude Levi-Strauss, argu-
ing that it was based on a “solid absolutism of natural sciences”. For Levi-Strauss
there were many different cultures, but one nature (2005: 2191). And he defended
the equal validity of cultures with the thought: “give the primitives a microscope,
and they will think exactly as we do” (1993: 1995). Different cultures are theorized
as “so many more or less accurate viewpoints on that unique Nature. Rationalists
will insist on the common aspects of all these viewpoints; relativists will insist on the
irresistible distortion that social structures impose on all perception” (1993: 2101).
Latour’s master argument against cultural relativism is the claim: “There are no
cultures. ... There are only natures-cultures” (1993: 2083, 2098). There is nothing
that beliefs about nature can be relative fo. Latour is scathing also about incommen-
surability and relativist standpoint epistemologies. Standpoints can always be mod-
ified and switched in and out of: “Don’t believe all that crap about being ‘limited’ to
one’s perspective. All of the sciences have been inventing ways to move from one
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standpoint to the next, from one frame of reference to the next, for God’s sake: that’s
called relativity” (2005: 2750). By the same token, the sciences work ceaselessly to
make commensurable what at first was incommensurable (1993: 2276). Accord-
ingly, Latour claims to be able to “travel from one frame of reference to the next,
from one standpoint to the next” (2005: 1753).

Still, Latour happily answers “But of course, what else could I be?” to the
question whether he is a relativist (2005: 2753). And there is a sense in which he
too commits to an equality, if not of cultures, then at least of “collectives” of humans
and nonhumans. The only dimension in which such collectives differ is “size”; it is
this, and this alone, that allows some of them to “dominate” others (1993: 2173). In
order to distinguish his relativism from that of Levi-Strauss or social constructivists,
Latour qualifies it with the terms “empirical” (2005: 3479), “natural” (1993: 2135)
and “relativist” (1993: 2264). Or he replaces “relativism” with the term “relationism”
(1993: 2286). The thought is that relativism is more a strategy of research than a
philosophical position; and it zooms in on the ways in which “objectivity” and the
“relative universal” are created with local and contingent means. For instance, “[it] is
possible to verify gravitation ‘everywhere’, but at the price of the relative extension
of the networks for measuring and interpreting” (1993: 2399).

It is not easy to locate Latour relativism/relationism in my ‘spectrum’. His focus
on the local puts Latour in the proximity of locality-relativism. The remarks about
‘size is all that matters’, can be interpreted in different ways: if size is opposed to
intellectual tools and evidence, then the result is equal-validity relativism. If ‘greater
size’ means, or includes, ‘better evidence’ or ‘better standards’, then perhaps the
result is a non-relativist position.

Finally, sometimes Latour expresses his differences with Bloor by suggesting that
whereas Bloor is obsessed with epistemology, he (that is Latour) is focussed on “the
question of ontology”. That is to say, Latour claims not to be concerned with the
representations but with “associations” or “networks” of ‘“actors”, human and
nonhuman (2005: 2223).

This is not the place to debate Latour’s position. Still, a couple of points are worth
flagging since they help us to understand the relativistic spectrum in relation to
historiography. Latour is right to object that some (early) social constructivists (like
Jewson) were too quick in explaining scientific contents or technologies in terms of
large and vague social causes like mode of production, feudalism, capitalism, and the
like. And yet, I fail to see why this is an unavoidable vice rather than an accidental or
contingent sin, and a sin even by the lights of social constructivism itself. Arguably,
social constructivists over time have learnt to tell more sophisticated histories
(e.g. Kusch 1999: Part I).

Latour’s position vis-a-vis relativism is complex: he dismisses versions that
involve incommensurability, cultures, perspectives, or standpoints. But Latour
endorses relativism, or relationism, when it is rendered as the empirical programme
of studying how local and relative means can bring about something quasi-universal
(like gravity or the railroads). How good are his arguments? Concerning Latour’s
empirical programme of relativism, I can be brief. I find it important and I have learnt
a lot from studying it.
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I am less impressed with the ways in which Latour discusses incommensurability
and the limitations of standpoints or perspectives. Latour insists that “all the sciences
have been inventing ways to move from one standpoint to the next”, that is, to make
commensurable what at first was incommensurable. He also claims to be able to
“travel from one ... standpoint to the next”. My first reply is that Latour has not
made a publicly documented attempt to travel from the standpoint of a privileged
white upper-class academic Frenchman to that of an exploited female migrant
cleaner in Paris, or to that of a person with an intellectual disability. But even if
Latour were able travel in this way, it would not show that such travel is possible for
many others; people who are less well educated for example. Moreover, Latour has
not shown for any of the Kuhnian cases of scientific revolutions that and how
incommensurability was overcome.

We can now address Mol’s position vis-a-vis relativism. She never comments on
the topic explicitly. She does remark, however, that ‘going ontological’ means
leaving behind “perspectivalism” with its “mutually exclusive perspectives, discrete,
(...) side by side” on the one hand, and “constructivism” with its claim that
“alternative ‘constructions of reality’ might have been possible”, on the other hand
(1999:76). These are obvious references to relativistic social constructivism and
Kuhnian incommensurability. Has Mol overcome these positions with her
ontological turn? I do not think so.

Focusing on “ways of worldmaking”, as Mol does, has some parallels in earlier
relativistic philosophy of science or metaphysics. One obvious parallel is Kuhn with
his insistence that after a scientific revolution scientists live in a new world:

(...) after Copernicus, astronomers lived in a different world (1962/2012: 117).

(...) Lavoisier worked in a different world (1962/2012: 118).

When [the chemical revolution] was done (. ..) the data themselves had changed. (...) we
may want to say that after a revolution scientists work in a different world (1962/
2012: 134).

An even more obvious parallel is Nelson Goodman’s Ways of Worldmaking (1978).
(Hacking once identified commonalities between Latour, Woolgar and Goodman.
Hacking 1988) Here is an arresting passage:

The physicist takes his world to be the real one . . .The phenomenalist regards the perceptual
world as fundamental. . .. For the man-in-the-street, street, most versions from science, art
and perception depart in some ways from the familiar serviceable world he has jerry-built
from fragments of scientific and artistic tradition and from his own struggle for survival. The
world, indeed, is the one most often taken as real; for reality in a world, like realism in a
picture, is largely a matter of habit. Ironically, then... not only motion, derivation,
weighting, order, but even reality is relative. (Goodman 1978: 20)

Goodman’s and Kuhn’s idioms of worldmaking are usually interpreted as instances
of ontological relativism. We can approach such ontological relativism from the
perspective of the spectrum of relativistic positions. The ontological relativist insists
that claims about ontology are relative to ontological standards; that there can be
more than one set of ontological standards; that ontological verdicts (on what there
is) can conflict; that the switching from one set of standards to another can have the
character of a conversion; and that different sets of ontological standards are
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symmetrical. Mol seems to accept versions of all five of these tenets. It is not totally
clear which version of ‘symmetry’ best fits with her position. It is striking though
that she makes no effort to distance herself from equal-validity relativism.

In explaining the parallels between Mol and Goodman, I do not mean to deny that
Mol’s position is highly original. The boldest new element in her ontology is
“enactment”. Different bodies are “enacted” in different practices or situations.
Mol’s strategy is reminiscent of the “bracketing of the world” in Husserlian phe-
nomenology (see e.g. Kusch 1989). Phenomenologists aim to identify which acts of
our “transcendental ego” make it possible for us to encounter different kinds of real
and ideal objects. Phenomenologists claim that to do so we have to suspend our
belief in the ready-made existence of these objects. Likewise, Mol wants to make
visible how specific sets of interactions between humans and nonhumans make it so
that a certain disease entity can be encountered as ready-made. And to make the role
of the interactions visible, we must not assume that there is something fixed there
from the start.

This is intriguing and suggestive and, to repeat, bold and original. Still, my main
contention is this: the points at which Mol differs from, say Goodman, are not points
that distance her from ontological historiographical medical relativism.

Mol’s comments on incommensurability are also of interest here. On the one
hand, the medical personnel in Mol’s The Body Multiple seek to overcome incom-
mensurability. Still, Mol goes out of her way to stress that such commensurability is
a local and contingent achievement, no ‘once and for all’ translatability. Such
“tinkering”, such “bricolage” with terms seems to confirm rather than undermine
the plurality of standpoints. Moreover, no defender of incommensurability has ever
insisted that all instances of incommensurability are permanent. As Kuhn has it, they
can be negotiated or mitigated if not by translation then at least by language learning.

The topic of incommensurability also connects Mol and Cunningham. There is a
relevant connection between Cunningham’s and Mol’s discussions of the different
identities of different diseases: that is, the symptomatological identity, the pathology,
or the etiological identity. Whereas Cunningham talks about their ‘successive’
incommensurability, Mol analyses their co-existence in different parts of one and
the same hospital. Does Mol’s study refute Cunningham? After all, does she not
show that the different conceptions of atherosclerosis can “live together”? I do not
think that Mol’s work refutes Cunningham’s studies. The reason is the very empha-
sis in The Body Multiple on the local, temporary, contingent and isolated ways in
which commensurability is achieved. Perhaps we should say that both Cunningham
and Mol lean towards relativism of distance: temporal distance in Cunningham’s
case, spatial distance in Mol’s.

5.10 Summary and Conclusions

In this paper, I have tried to show that one can find a variety of relativistic
historiographical positions in the history of medicine. Cunningham, Jewson and
Mol all lean towards epistemic or ontological historiographical relativism, but they
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do so in original and thought-provoking ways. Cunningham develops a medical
analogue of Kuhn’s incommensurability-relativism; Jewson’s position is a counter-
part of Barnes’ and Bloor’s sociology of scientific knowledge in the medical field;
and Mol builds on, and pushes further, ontological-relativistic motifs familiar from
the writings of Goodman and Latour. I used my spectrum of relativism as a grid for
‘measuring’ the variety of relativisms studied in this paper. Cunningham’s histori-
ography is a relativism of distance; Jewson’s a locality-relativism. Mol’s position
has elements of an equality-relativism and a relativism of distance.

I have not attempted a systematic defence, criticism or refutation of any of the
positions discussed here. I did so only insofar as I sought to put clear water between
these position and straightforward versions of obviously unacceptable equal-validity
(or “anything goes”) relativism. This leaves open the questions whether relativism of
distance is a defensible view, or whether the conceptual distinction between, say,
relativism of distance and equal-validity relativism is ultimately justifiable. These are
questions for another contexts.
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Chapter 6 )
Cultivate Your Own Garden—Some s
Reflections on Martin Kusch’s Overview

of Relativism in Medical History

Hans-Joerg Ehni

In the preface to the first edition of the Critiqgue of Pure Reason Immanuel Kant
compares sceptics to nomads, who despise the cultivation of soil and therefore
dissolve the civic communities of their opponents from time to time (Kant 1929).
This process of construction and destruction continues afterwards. Although scep-
ticism and relativism are two different philosophical positions, relativists may show
enough similarities with sceptics to count them among Kantian nomads. Historio-
graphical relativists despise the claim that a settlement was always built on the same
foundation. This raises a couple of questions: Who are these people? What are their
reasons? What is more basically their general motivation? And how convincing are
both—their reasons and their motivations?

As an answer to the first question Kusch distinguishes three basic forms of
relativism: “locality relativism”, “relativism of a distance”, and “equal validity
relativism”. This distinction is based on the assumption that relativists attribute
certain symmetries to epistemological standards, (or conceptual schemes, frame-
works, paradigms, thought styles, etc.). These symmetries include locality,
non-neutrality, non-appraisability, and equal validity. The first two forms of sym-
metry mean that sets of standards are firstly based on local and contingent causes of
validity, and secondly that if we rank different sets of standards, we don’t start from a
neutral position, but from another specific set that we presuppose. Together these
two forms of symmetry characterize what Kusch refers to as “locality-relativism”.
Non-appraisability means that a set of standards and its corresponding assumptions
can only be evaluated from its own perspective, but not from the perspective of other
sets of standards. This leads to a stronger form of relativism that Kusch names
“relativism of a distance”, using a concept of Bernard Williams. Finally, the stron-
gest form of relativism assumes that sets of standards are symmetrical in the sense
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that they are equally valid and true. Kusch states that this is the only relativistic
position which “qualifies as unacceptable [in the realm of science]”, but that no
relativists ascribe this position to themselves.

Kusch’s main objective is to describe the positions at hand, not to defend or
criticize them. Developing detailed critical arguments on the positions described by
Kusch is also beyond this short commentary. But I want to briefly point out an aspect
of medicine, which may deserve further consideration in the context of historio-
graphical medical relativism. This aspect is medicine as an “art” (techne) with a
practical orientation (Wieland 1993). The practical orientation is among other things
expressed by the goals medicine pursues, for instance according to the formulation
of an international project by the Hastings Centre (“The Goals of Medicine. Setting
New Priorities’ 1996). The last of the four goals the project report identifies is “The
avoidance of premature death and the pursuit of a peaceful death” (‘The Goals of
Medicine. Setting New Priorities’ 1996: Executive summary). How does the prac-
tical orientation relate to a possible criticism of Cunningham and in more general
terms to the criticism of relativism in medical history?

Relativists may be confronted with the criticism that their position is incoherent,
either because they defend self-contradictory claims, or because their theoretical
approach is contradictory if applied in a reflexive way. Here, I only want to address
the first problem and take Cunningham as an example. His key term according to
Kusch is “incommensurability”. This is explained by the circumstance that medical
claims in one system of medical knowledge are no longer meaningful in another and
that according to ‘non-appraisability’ one system of medical beliefs cannot be
evaluated in terms of another. Diseases are not natural kinds, but they are composed
of the patients’ experience, and social expectations. Another expression of incom-
mensurability is that the stability of diseases over time is ‘not open to prove or
disprove’. Based on these assumptions Cunningham criticizes the idea of a retro-
spective diagnosis. Despite of the ‘non-appraisability’ of different sets of standards
in different systems of medical beliefs, according to Kusch, Cunningham assumes
that there has been medical progress in some respects reflected in Cunningham’s
statements such as “bacteriology has enabled medicine to save numerous lives”. This
partial belief in medical progress—again following Kusch—is no contradiction to
statements which imply that we cannot say that we have understood the plague ever
better.

Does this also hold considering understanding and/or reaching the goals of
medicine such as avoiding a premature death? At least this would add some
complexity to Cunningham’s relativism and make it more difficult to defend.
According to ‘non-appraisability’ he would have to claim that medicine of the
seventeenth century cannot be understood and evaluated from the perspective of
today’s medicine. It would be plausible to extend this assumption to the goals of
medicine since these goals include key concepts of the respective medicine itself
such as ‘health’ and ‘disease’, and also ‘death’ or ‘premature’. Beyond this ‘non-
appraisability’ in terms of understanding could also extend to the concept of a
‘medical goal’ itself. This also seems to follow from Cunningham’s criticism of
Cipolla’s opinion that the treatment seventeenth century medicine had to offer
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against plague was of no value. For Cunningham, according to this quote we cannot
judge the earlier medical model in terms of “value of a treatment” from the
perspective of today’s bacteriological knowledge.

But this implies that we neither can properly understand the goals of seventeenth
century medicine nor measure these goals against the goals of today’s medicine.
That is a coherent extension of ‘non-appraisability’ to the goals of medicine.
Consequently, it is also not possible to say whether seventeenth century medicine
has been better or worse in terms of reaching the goals mentioned above (or if it had
the same goals or what they meant). Would it be plausible to argue that today’s
medicine couldn’t have avoided premature deaths in a plague outbreak in the
seventeenth century? It seems to be hardly defensible to argue that a ‘premature
death’ and the corresponding goal would have meant something so different for
seventeenth century medicine (and indeed for the people living at the time), that we
cannot understand this from today’s (medical) perspective. People and medical
doctors in the seventeenth century certainly had the ability to grasp, when a death
was ‘premature’ considering the age that people could expect to live to. They also
likely understood that medicine was not of much use to avoid such a ‘premature
death’ when somebody has contracted the disease that was called ‘plague’ at
the time.

Maybe to defend this assumption that seventeenth century medicine was at least
of some value compared to today’s medicine and that we cannot really compare the
two different values, Cunningham could argue that seventeenth century medicine
might have been better in respect of this goal, but not in respect of another one which
may have been particular to the medicine of the time, and this goal which would be
different from any of today’s medical goals couldn’t simply be summarized with the
degree in which it and other goals have been reached in an overall appreciation. But
what should such a potential goal be, which is missing or has changed? What value
might define the X contained in this goal, which cannot be translated in this context?
This can be illustrated by an example and a heated discussion Martha Nussbaum
reports from a conference (Nussbaum 1999). A French anthropologist according to
Nussbaum regretted the disappearance of the cult of an Indian goddess, Sittala Devi,
who was supposed to protect her believers from smallpox. This happened when
smallpox vaccination was introduced to India by the British. When confronted with
the criticism that after all the vaccine was better for health and survival, the
anthropologist replied that only if one would give up this perspective, one could
begin to understand the otherness of Indian traditions. This example across cultures
shows what ‘non-appraisability’ across time may mean: That something is lost to
today’s perspective evaluating how well medical goals are met in terms of survival
or premature death. Such a view can hardly be combined with the notion of medical
progress as Cunningham does.

Of course a medical historian could finally give up the idea of medical progress to
avoid this incoherence. But as Nussbaum shows in her report, this leads to another
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version of relativism: ethical relativism." And this may add more apparent or real
incoherences to the positions at hand since their motivation at least partially seems to
be an ethical one: Doing justice to different perspective including those of the past.
For historiographical medical relativists, at least for those who defend a version of a
‘relativism of a distance’, it may consequently be more difficult to cultivate their own
gardens, even only temporarily.
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'A discussion of the extent to which Jewson or Mol have to face the same problem is beyond the
scope of this article. The criticism of Cunningham should not imply that epistemological or
ontological relativists also have to be ethical relativists.
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Chapter 7 ®)
Is There an Epistemic Role for History oy
in Medicine? Thinking About Thyroid

Cancer

Nicholas Binney

7.1 Introduction

Doctors and other medical researchers frequently express a strange intuition—that
the history of medicine has an important epistemic role to play in their practice. On
this view, the history of medicine can and should be used to inform the evaluation of
medical knowledge in the present. For example, thyroid cancer researchers have
reflected on the overdiagnosis of this disease in the last few decades, in which a large
number of patients were diagnosed with thyroid cancers that would not have harmed
them. Such patients were subjected to unnecessary surgeries and radiotherapy,
interventions which themselves carry significant risks. Thyroid cancer researchers
lay the blame for this overdiagnosis on the development of diagnostic categories
such as the ‘follicular variant of the papillary thyroid carcinoma’ (FVPTC), because
instances of this category and others were understood to be dangerous when they
were not. However, they do not simply call for more empirical research into the
prognosis of patients with such conditions to address these false beliefs. Rather, they
call for historical research into the development of such categories, because they see
the powerful role such histories might play in contemporary medical practice. “By
understanding the history of FVPTC, future classification of tumors will be greatly
improved” (Tallini et al. 2017: 15). They take it upon themselves to write articles
entitled “The History of the Follicular Variant of Papillary Thyroid Carcinoma”
(Tallini et al. 2017), and the “Evolution of the Histologic Classification of Thyroid
Neoplasms and its Impact on Clinical Management” (Xu and Ghossein 2018). Such
historical work is seen by these and other researchers as highly relevant to
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understanding and improving contemporary medical practice (Jones et al. 2015;
Steere-Williams et al. 2023; Mackowiak et al. 2017; Gale 2001).

This intuition about the epistemic role for medical history in medical practice is
opposed by another widely held intuition, that in philosophy goes by the name of the
distinction between the context of discovery and the context of justification.
According to this distinction, “It is one thing to understand how a scientific claim
was generated and accepted and another to ask whether it is justified, in light of the
available evidence” (Arabatzis 2006: 227). On this view, knowledge of the history of
medicine has no important epistemic role to play in contemporary medical science. I
challenge this distinction here.

There are many versions the context distinction, most of which have been
criticized and may have collapsed (Hoyningen-Huene 1987, 2006; Schickore and
Steinle 2006). One version of it, however, remains—what Paul Hoyningen-Huene
(2006: 120) has called the “lean” distinction. On this version, two guestions should
be distinguished. For any given claim p, on the one hand we might ask “How did
someone come to accept that p?”, and on the other hand we might ask “Is
p justified?” (Sturm and Gigerenzer 2006: 134). The first question belongs to the
context of discovery, whilst the second belongs to the context of justification. If we
accept that these contexts are distinct, then answering one of these questions does not
inform the answer to the other. They are just different questions, which need
answering separately. This is not to say that the answers to these questions have to
be different. The reasons that convinced historical actors to believe that p might well
justify belief in p. Even so, accepting this lean distinction, it is not because they are
the answer to the question ‘How did someone come to accept that p?’ that those
reasons justify belief in p. Hoyningen-Huene (2006) argues that this lean distinction
should be acceptable to everyone. This, then, is a version of the distinction between
the contexts of discovery and justification that is still widely accepted. This lean
distinction will be challenged here by showing how history does indeed have an
epistemic role to play in medical practice.

This is a difficult task. The historian of science Lorraine Daston, in a recent
interview, laments the current state of disintegration between history, philosophy
and science, especially the lack of interest shown by many scientists in the histories
of their disciplines (Loncar 2022). Daston distributes the blame evenly across
history, philosophy and science: “There are three parties who have to pull up their
socks” (Loncar 2022). Philosophers do not take the historical contingency of
knowledge seriously enough. Historians have focused too much on local histories,
making it difficult to see how such histories are relevant to contemporary science. By
emphasizing the historical contingency of knowledge, historians also tend to under-
cut scientists’ aspirations of discovering genuine knowledge. Scientists tend to
dismiss both historical and philosophical work as “blather”. “So we need a philo-
sophical remake of the concept of truth that does justice to the historical dynamism
of science” (Loncar 2022).

Working in the traditions of integrated history and philosophy of science
pioneered by N.R. Hanson (1958) and Ludwik Fleck (1979), I can meet this
challenge. One of Hanson’s most profound insights is that when scientists observe
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they do not simply see, they see as and see that. Scientists need to see objects as
members of a certain kind of object in order to see that objects of that kind have, and
will continue to have, certain properties. This involves seeing some properties of
objects as sufficiently important to see the objects that share them as of the same kind
because of these similarities. It also involves seeing other properties as sufficiently
unimportant to see objects that do not share them as of the same kind despite these
differences. These similarities need to be understood as allowing scientists to see that
objects of that kind will behave in a certain way. Unless such connections between
isolated experiences made, experiences can have no significance for scientific work.

Fleck had a similar insight and referred to the creative activity of seeing as the
active element of knowledge (Fleck 1979). This creative act allowed further obser-
vations to be formulated, which Fleck called the passive element of knowledge. What
Fleck referred to as active elements Hanson called patterning statements; and what
Fleck called passive elements Hanson called detail statements (Hanson 1958:
87-88). It is these passive elements or detail statements that prevent these episte-
mologies from collapsing into pernicious forms of relativism (Binney 2023). By
tracing the development of a field of knowledge in terms of a network of shifting and
changing active and passive elements, I can show how facts are a human creation,
the contents of which are only explicable in the light of their history, without thereby
becoming a work of fantasy. This history is presentist and yet not whiggish, as its
purpose is to play a productive role in scientific practice (Chang 2021). According to
Fleck, who studied the history of syphilis, “It is not possible to legitimize the
“existence” of syphilis in any other than a historical way” (Fleck 1979: 23). The
same goes for thyroid cancer.

As the historical story told below can be technical, it is useful to spoil the story, so
that readers can see where it is going. Applying insights about seeing as and seeing
that to the case of thyroid cancer, it is immediately clear that a vast range of
properties could be used to classify patients with thyroid growths. To name a few,
thyroid growths can be large or small, encapsulated or unencapsulated, be organized
into follicles or papillae, and have normal looking nuclei or abnormal looking nuclei.
In the mid-twentieth century, thyroid tumours tended to be classified by how their
cells organized histologically, into follicles or into papillae. In the last decades of the
twentieth century, oncologists had come to classify thyroid growths with abnormal
looking nuclei as papillary carcinomas of the thyroid, even if these growths had a
follicular organization. Thus, the appearance of the nucleus was taken as much more
important to tumour classification than histological organization. Patients with
growths with a follicular organization but abnormal nuclei, were seen as the same
as patients with growths with papillary organization with abnormal nuclei. This way
of seeing patients as members of a kind led to the development of the ‘follicular
variant of the papillary thyroid carcinoma’ (FVPTC) as a way of classifying patients.
Oncologists did look to see whether the FVPTC was as dangerous as the classical
papillary carcinoma and found that it was. Patients with FVPTC had the same poor
prognosis and responded to the same treatment as patients with the classical papillary
carcinoma. For thirty years, doctors recommended that papillary carcinomas, includ-
ing the FVPTC, be treated aggressively with surgery and radiotherapy. However,
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eventually doctors saw that thyroid cancer was substantially overdiagnosed. Part of
the reason for this was that some patients with the FVPTC had invasive tumours,
many of which were dangerous, but other patients had encapsulated and
non-invasive tumours, which are not dangerous. Doctors learned to see patients as
the same according to whether their growths were invasive. Looking at patients like
this, the FVPTC is a composite object, made up of a kind patient with a compara-
tively poor prognosis and another kind of patient with a good prognosis, as opposed
to a single kind of patient with the same prognosis.

The story of the overdiagnosis of thyroid tumours is obviously much more
complicated than the simple story below. However, there is an important lesson
that can be learned even from this simple story. Different ways of seeing have a
profound influence over what doctors think they are observing, and thus over what
observations are taken to justify. If the FVPTC is seen as a single kind, and as the
same as other classic papillary carcinomas, then observing that such patients have a
poor prognosis can be used to justify the general conclusion that such patients in the
future will have a poor prognosis. However, if the FVPTC is seen as a composite
object, then observing that such patients in one study had a poor overall prognosis
does not say very much about how patients with FVPTC will behave in the future.
The overall prognosis of these patients will depend on the proportions of the
different kinds of patients that will make up the composite object of FVPTC in the
future. This composition may vary in the future, and the behaviour of the group as a
whole may change as a consequence.

Nobody would deny that, in science, observations are relevant to the justification
of scientific claims. However, what scientists observe is not simply a function of
what is in front of them in the present. What scientists observe is a function of how
they see as and how they see that. How scientists see as and see that is a function of
the history of their field. It follows from this that what scientists observe is a function
of the history of their field, which makes this history relevant to the justification of
scientific claims. History, on this view, does not just provide one way of marshalling
the evidence that can function autonomously from its history in the justification of
scientific claims. On this view, history is an integral part of the observations
themselves, and thus part of the justification of scientific claims. The answer to the
question ‘how did someone come to accept that p?’ is part of the answer to the
question ‘is p justified?’. Even the lean distinction between discovery and justifica-
tion collapses.

Ultimately, this is a story about what cancer, or carcinoma, is. Broadly, it is a
story about a dialogue between two views: (1) That cancer is a malignant tumour,
and (2) that cancer is a tumour with a certain microscopic structure. These two views
were adopted iteratively over the nineteenth and twentieth centuries, gradually being
fleshed out and specified in different ways, each one forming the other. Often, both
views were adopted at once. The following sections describe how concepts of
cancer, malignant, benign, carcinoma and adenoma were formed in the nineteenth
century (Sect. 7.2), before following the development of thyroid carcinoma in
particular over the twentieth century. I describe the how the concepts of papillary
carcinoma and malignant adenoma emerged (Sect. 7.3), to be replaced by those of
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papillary and follicular carcinoma and undifferentiated carcinoma (Sect. 7.4). 1
describe how tumours came to be seen as needing only small amounts of papillary
tissue to count as papillary carcinoma (Sect. 7.5), before being seen as needing no
papillary tissue at all (Sect. 7.6). This is the origin of the FVPTC. I describe how
seeing papillary carcinoma in this way lead to the overdiagnosis of thyroid cancer,
following the widespread introduction of ultrasound guided fine needle aspiration in
the 1990s (Sect. 7.7). I close with a discussion of how knowing this history could
have informed what physicians saw when they looked at their patients and how it
could inform their practice (Sect. 7.8).

This work is incomplete. It provides little more than a scaffold on which to build
future work. There is much it leaves out. For example, the crucial story of
microcarcinoma is entirely absent, as is an account of how wider societal concerns
influenced medical practice. These are important. For example, the problem of
overdiagnosis was much less pronounced in Japan than in America, and this has
been explained as a consequence of America being the much more litigious society,
causing physicians to practice more defensively, producing more diagnoses (Kakudo
et al. 2012). This chapter is limited to describing how the network of active and
passive elements was “tuned” over time (Fleck 1979: 86) to allow the malignant
behaviour of tumours to be predicted from their microscopic appearance—a highly
pragmatic project. Incomplete as it is, this history will show how researchers built
the expectation of homogeneity, of kindhood, into their classifications. This is what
gives history its epistemic function. Even though this is a creative process, the
interaction of active and passive elements preserves the integrity of science.

7.2 Cancer and Malignancy in the Nineteenth Century

Cancer is an ancient term, as is carcinoma. Over the centuries, they have been used to
refer to a wide variety of ulcerating, spreading swellings (Skuse 2015; Walshe 1846:
6-7). Since the early modern period, the term malignant was used to mean “evil”,
and “likely to rebel against God or authority” (Skuse 2015: 76). By the middle of the
nineteenth century, malignant disease had come to refer to tumours with certain
clinical behaviour: they spread, came back after surgery, could not be cured, and
killed. Cancer was understood by many to be a malignant growth of cells (Arnold-
Forster 2021; Timmermann 2013: 1-33).

Designating, then, by the terms Malignant Growths, or Cancer, those growths which
constantly possess, in a greater or less degree, the clinical attributes enumerated above, we
may again subdivide them into so many species, according to their anatomical peculiarities
(Laurence 1858: 3).

Others, however, disagreed. These physicians argued that malignancy was a hope-
lessly confused concept, referring to far too many different things to be useful for
defining a disease (Walshe 1846, 1853). In any case, malignant was a clinical
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designation, and not fit for use when defining diseases anatomically (Bennett 1849:
170; Lebert 1851: 4-5; Vogel 1847: 190).

The term “cancer” has been so commonly applied indefinitely to any growth possessing
malignant properties, that “cancerous” and “malignant” have come to be regarded by many
as synonymous terms. It is important, however, clearly to distinguish between them. A
cancer is a growth possessing the above-named definite structure; a malignant growth, on the
other hand, is one which, independently of its structure, is infectious. (See “Malignancy.”)
“Cancerous,” is an anatomical term; “Malignant,” is a clinical one (Green 1871: 153).

The opposition of these different ways of classifying growths was well expressed by
the British surgeon Robert Druitt (1854), who made a valuable analysis of the
concept of malignancy in an article entitled “On the modern philosophy of cancer”.
“The vital characteristics of cancer may be described in about fourteen terms, the
sum of which equals the word malignant” (Druitt 1854: 33). According to Druitt,
malignancy indicated a constitutional condition, as opposed to a local one. The
whole body is involved in the condition, not just a part. Malignant tumours grow
quickly and constantly. They are painful, can ulcerate, and produce cachexia. They
can degenerate and soften, rather than remaining firm. Malignant tumours are
invasive, in that they grow beyond their tissue of origin into surround tissue. They
can invade the lymphatics. They can also undergo diffusion, producing secondary
deposits, causing new tumours to grow at distant parts of the body. Malignant
tumours are resistant to treatment and return following extirpation (surgical
removal). They show heterology of structure, in that their gross and microscopic
structure is different to the surrounding tissue. Druitt (1854) closes his list with a
fifteenth characteristic: malignant tumours cause death.

Druitt made his analysis of malignancy to show that it is a multifaceted and often
vague concept. As so many different clinical phenomena were grouped under the
heading ‘malignant’, he did not see that any real entity would be picked out by such a
classification. Classifying tumours according to clinical phenomena was no more
likely to capture the ‘real elements’ of a disease than classifying tumours according
to whether they looked like a cabbage or a cauliflower. “But this mode of classifi-
cation cannot be trusted to; because masses of structure, widely differing in their real
elements, may be nearly alike to the naked eye” (Druitt 1854: 31). Druitt held that
classifying according to the microscopic physical structures of a tumour was the only
way to capture the real elements of the disease.

It [classifying according to physical structure] divides according to the forms, structures, and

chemical composition exhibited at various periods of development, and studies the vital

properties which exist together with them. It does not take mode of life as its basis, and
consider physical properties as accidents (Druitt 1854: 31).

As classifying according to “vital qualities” such as malignancy was, for Druitt, to
classify according to accidental properties, attempts to produce stable facts about the
relationships between such accidentally defined objects and other things was bound
to fail. This difficulty was augmented by the vagueness of the concept of malig-
nancy, making statistics collected about tumours “worthless” (Druitt 1854: 31). The
struggle between champions of “vital qualities” and champions of “physical
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structure” would continue to obstruct the art of healing until the correct method of
classification was adopted. Druitt noted that other doctors held the opposite view,
“that we ought to “choose modes of life rather than structure for determining the
affinities of morbid products, and for arranging them under generic names. As of all
tumors, so especially of cancers, the true nature is to be apprehended only by
studying them as living things.”” (Druitt 1854: 32). Even so, he held that this was
a mistake, claiming that “before any fact can be held as certain, or can be estimated
statistically, a reform of nomenclature and classification, and the disuse of that most
noxious word “malignant”, are essential” (Druitt 1854: 36). “But for all this it is
absurd to erect the malignant into a separate class, from the innocent tumors of the
same structure. It is like putting all the fatal cases of a disease into one class and the
unfatal into another” (Druitt 1867: 111).

Rather than arguing about which of these two approaches, ‘physical structure’ or
‘mode of life’, is the real element of cancer, here I will make a Fleckian analysis.
Rejecting the notion that there is a real element, Fleck instead considered what was
the active element of knowledge for a group of researchers. The active element is an
association that is taken for granted by a group of researchers, which then allows
them to generate facts (Binney 2023). Here, one group of researchers, including
Druitt, took for granted the association between a certain physical structure and
cancer: if this structure was present then there was cancer, and if there was cancer
this structure was present (see Fig. 7.1). Others took for granted the association
between malignancy and cancer: if malignancy was present then there was cancer,
and if there was cancer then malignancy would be present. These active elements
were constitutive of cancer for these differing schools of thought. Rather than
needing either of these elements to capture the “real element” of cancer, which
Fleck thought was unintelligible, Fleck’s epistemology allows that these active
elements formed part of two different scientific cultures. Sometimes, both micro-
scopic structure and malignant behaviour were seen as constitutive for cancer,
constituting yet another way of understanding cancer. As active elements are
adopted by groups of researchers, they are in a sense chosen by these researchers:
active elements are responsive to the will of these researchers.

Knowledge is not limited to its active elements. The adoption of the active
element allows researchers to generate further elements, which Fleck called passive
elements. He called these passive because they resisted the will of researchers. So,
adopting active elements such that cancer is some physical structure of a tumour, and
such that to be malignant is to invade surrounding tissue, then researchers will be
able to make observations about how often cancers are malignant. What cancer is
may be for researchers to decide, and what malignancy is may be for researchers to
decide, but once these decisions are made, whether cancers are malignant is not for
researchers to decide. It is a mater to be decided by observation. These empirical
relationships between culturally created objects do not exist unless certain culturally
malleable active elements are adopted. Nevertheless, these relationships resist the
will of researchers, which is why Fleck called them passive.

The analysis of elements into active and passive is useful, but it is also rather too
abrupt. The resistance of the passive element is not necessarily solid, or even firm.
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Fig. 7.1 Different Ways of Understanding Cancer. Cancers might be seen as malignant tumours,
and malignant tumours might be seen as cancer. By accepting this, it becomes possible to observe
the microscopic structures (e.g. a cancer-cell or (later on) enlarged and atypical cells) that are
empirically associated with cancer (malignant tumours). This is cancer 1. Alternatively, cancers
might be seen as certain microscopic structures (e.g. a cancer-cell or (later on) enlarged and atypical
cells), and these microscopic structures might be seen as cancer. By accepting this, it becomes
possible to observe that some cancers are not malignant, and some malignant tumours are not
cancers, as Druitt did. This is cancer 2. Finally, cancers might be seen as both malignant tumours
and certain microscopic structures, and malignant tumours and those microscopic structures might
be seens as cancers. If this is accepted, then it must be the case that malignant tumours and the
relevant microscopic structures will covary. This is cancer 3. Finding that they do not covary
precipitated changes to how microscopic strucures were understood, in order to better predict
malignant behaviour. This involved using cancer 1, 2 and 3 in an interative process, developing
how cancer was understood over time

Key: A solid arrow represents an active element of knowledge. Read these, for example, “malignant
growth — cancer 17, roughly as “if malignant growth then cancer 1”. A dotted arrow represents a
passive element of knowledge. Read these, for example, “malignant growth * > cancer 2”, roughly
as “an observed proportion of malignant growths are cancer 2”.

For example, tumours may recur following surgical removal, but this may not mean
that they are malignant. It may be that the surgeon did not manage to remove all of
the tumour. Researchers have to use many active elements in concert to specify what
malignancy, physical structure, recurrence, etc. are before firm resistance can be
generated. Such specification also involves tacit elements of knowledge, such as
how to properly carry out a surgical operation. Solid resistance is only produced in
dense networks of active and passive elements, and passive resistance can be much
less constraining than this.

Physicians and pathologists set about adjusting and readjusting the network of
active and passive elements in an effort to find those microscopic structures that
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would tell them about the malignant behaviour of a tumour. Following Herman
Lebert (1845, 1851), Druitt (1867: 123) and others thought that there was a specific
“cancer cell” that was present in all cancers and unique to them (Loison 2016; Turner
1863). As Druitt thought that malignancy was not constitutive of cancer, he did not
require that malignant tumours have a cancer-cell, or that putative instances of the
cancer-cell be malignant. Others, however, disagreed. Malignancy was just too
important a phenomenon to be downplayed in his way. Repeated findings that
malignant tumours had no cancer cell, and that benign tumours (and even healthy
tissue) did, led to the rejection of the cancer cell theory. “Firstly, in some tumours, of
an undoubtedly cancerous nature, cells are absent: secondly, that they have been
found in tumours of a non-malignant character” (Henry 1855: 415). The passive
relationship between the culturally constructed objects of cancer, malignancy, and
cancer-cells was not as expected or desired. “Cells precisely similar to these are met
with in other morbid growths, and even in the normal tissues. There is thus no
specific ‘cancer cell.”” (Green 1871: 154).

Careful microscopic work traced to origin of cancer of the breast to the epithelial
cells lining mammary glands. Eventually, the cells of these carcinomas were actively
associated with growths of glandular epithelial tissue (Green 1871: 153; Thiersch
1865; Waldeyer 1872). Carcinomas were epithelial growths. Instead of there being a
universal cancer-cell, there was one type of tissue from which carcinomas originated.
However, not all growths of glandular epithelium were cancer, on this view. In
addition to the carcinomas, some tumours were adenomas. Adenomas were formed
of cells in “a condition similar to that already described as occurring in the devel-
opment of an ordinary glandular tumor” (Green 1871: 155). Adenomas could be
thought of as growths of normal glandular epithelium in an organ (Green 1871: 150).
The carcinomas, however, were growths of abnormal looking epithelial cells:
misshapen cells of various sizes with large or even multiple nuclei. “The cells are
characterized by their large size, by the diversity of their forms, and by the magni-
tude and prominence of their nuclei and nucleoli” (Green 1871: 153). For some, that
carcinomas and adenomas were tumours with certain microscopic structures, rather
than tumours with certain clinical behaviour, was an active element of knowledge.
Hence, the observation of “malignant adenoma” was common in the late nineteenth
century (Russell 1890; Sutton 1894: 497). For others, however, that adenomas were
benign tumours, and that carcinomas were malignant, was an active element of
knowledge (Kelynack 1899). This was also true for growths originating from
non-epithelial tissue. Sarcomas, for example, were seen as malignant growths of
connective tissue, whilst fibroma were seen as benign growths of connective tissue
(Kelynack 1899). “The classes which we now recognize as malignant are the
sarcomata and the carcinomata” (Mann 1883: 302).

It can easily be forgotten that this knowledge of the microscopic structures and
behaviour of cancer was a contingent part of an ongoing process of adjustment and
readjustment. Too much faith might be placed in the power of the microscope to
reveal the ‘real’ microscopic structures of cancer. Both English and American
physicians warned against this overconfidence (Mann 1883; Marsden 1874). “It
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has been thought by the uninitiated that we would see, with our lenses, the word
“cancer” printed on every cell and every fibre” (Mann 1883: 306).

The same could be said for the contrast between the malignant and the benign.
Malignancy, being associated historically with rebellion from God’s authority, was
understood as a sort of rebellion against the organizing authority of the body.
Malignancy was seen by some as was the reversion of cells back to being single-
celled organisms, which then competed with the body of which they were previously
part. “[I]t further seems permissible to regard this “cancer—process” as essentially
consisting in a local “cell—rebellion,” certain cells casting off their allegiance to the
central authority” (Snow 1893: 4). On this view, all malignant growths were in full
rebellion (Arnold-Forster 2020). But why should this be so? Druitt’s analysis of
malignancy revealed fifteen separate components, which might be found in different
combinations to produce very different malignant behaviours. Is a growth that
spreads to local lymph nodes, but does not cause cachexia or kill the patient really
malignant in the same sense as one that does? Aren’t there different, and perhaps
lesser, forms of malignancy? Indeed, that a growth could be semi-malignant was
suggested many times in the nineteenth century. However, this view was largely
rejected, as all malignant growths were seen as in full rebellion. “Some of the benign
tumors — myxoma, chondroma, and some forms of fibroma — have received the
reputation of being semi-malignant on account of their occasional recurrence after
extirpation. A tumor is either benign or malignant: there is no connecting — link
between them” (Senn 1895: 74).

This limited exploration of knowledge of cancer in the nineteenth century shows
that facts about things like cancer, malignancy, carcinoma and adenoma are the
product of historically contingent decision making. And yet, these facts are not the
pure inventions of the little scientific cultures that produce them. It is worth keeping
these contingencies in mind as we consider the development of knowledge of
thyroid cancer in the twentieth century.

7.3 Bringing Order to Chaos: 1900-1950

Turning now to the diagnosis of thyroid cancer, we see that in this field the
commonly held views about how to identify carcinomas quickly got into trouble.
The thyroid is a butterfly shaped gland that makes and secretes iodine-based
hormones affecting metabolism. It sits wrapped around the front of the trachea,
just under the larynx. Iodine deficiency can cause swelling of the thyroid, as can
thyroid tumours. Patients might present to doctors with a swelling of their thyroid,
and the doctor might take a biopsy of this swelling to examine it under the
microscope to see if it was a malignant tumour. One troubling phenomenon was
finding thyroid tumours that looked like benign adenomas under the microscope,
which turned out to be malignant in behaviour. Such tumours were sometimes
referred to as malignant adenoma, which some physicians thought was a contradic-
tion in terms.
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Another unusual form of malignant disease is that which is commonly known by the
objectionable term of “malignant adenoma.” By this term is meant a tumour which at first
sight, and even after careful microscopical examination, appears to be innocent but which
nevertheless is found to reproduce itself in distant parts of the body (Berry 1902: 229).

The term ‘malignant adenoma’ was objectionable because, to some physicians, that
adenomas were benign tumours was an active element of knowledge. That adenoma
had a certain microscopic structure, resembling that of normal tissue, was also an
active element of knowledge to these doctors. They therefore expected that tumours
with that structure would be benign. Whether they liked it or not, doctors found
tumours with the microscopic structures that defined adenomas were sometimes
malignant. The passive resistance generated by the network of elements undercut the
active elements that brought it into being. This threw research into thyroid cancer
into a state of chaos.

Those who have had to deal with malignant tumours of the thyroid pathologically know
from personal experience some of the difficulties encountered. Those who have sought to
solve these difficulties by reference to the literature no doubt have been impressed by the
great state of confusion, the endless conflict of authoritative opinion, the hopelessly involved
terminology, the lack of satisfactory classification, and the inadequacy of the criteria by
which to recognize malignancy in a fairly high percentage of cases (Graham 1925: 30).

The American doctor Allen Graham (1925), in what proved to be an influential
study, sought to try to create some order in the chaos surrounding thyroid tumours.
Graham and colleagues (1925) studied 108 cases of thyroid tumours gathered from
their hospital between 1905 and 1922. He recognized two main types of thyroid
tumours: papillary carcinoma and malignant adenoma. Papillae are finger-like pro-
jections of connective tissue that are covered in epithelial cells. They are quite a
different structure to follicles, sacs of connective tissue lined with epithelial cells,
found in normal thyroid tissue. Whilst the papillary carcinoma was largely com-
posed of the papillary structures, the malignant adenoma could be composed of a
huge variety of cell types and structures, including regions of papillary structures.
“For this reason there is an endless variety of histological pictures to be encountered
in the group and in individual tumors” (Graham 1925: 39). Graham did not recom-
mend trying to separate this endless variety into different kinds based on their
microscopic structure, as others had done. He claimed these two groups, papillary
carcinoma and malignant adenoma, had different malignant behaviour and that this
should be the basis for their classification. Papillary carcinoma metastasized to local
lymph nodes, whilst malignant adenoma metastasized via the blood to the rest of the
body. The papillary carcinoma showed low grade malignancy, in that they were not
especially likely to metastasize, whereas the malignant adenoma were highly malig-
nant. “For the foregoing reasons, it is important to preserve the distinction between
these two types of lesions” (Graham 1925: 37). Thus, the sub-classification of
thyroid carcinoma was not based on similarity in microscopic structure, but rather
on those microscopic structures that were informative about malignant behaviour.
For both papillary carcinoma and malignant adenoma, he argued that the more
invasive they were, the greater their malignancy. The structure of their cells did not
matter a great deal, what mattered was the invasiveness of the tumour. For the
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papillary carcinoma: “The pathological diagnosis of carcinoma in this group of cases
rests on the demonstration of local invasion, and not on the character of the cells
primarily” (Graham 1925: 37). Note that for Graham malignant adenoma was a form
of carcinoma: it was not a benign tumour. “[T]he term malignant adenoma is used to
designate a type of thyroid carcinoma” (Graham 1925: 38). What distinguished a
benign from a malignant adenoma was the degree to which it invaded blood vessels.
For the malignant adenoma: “the histological appearance of cells and tissue is not a
reliable basis for the differentiation of benign and malignant adenomata. At the same
time, it was proposed that invasion of blood-vessels be utilized as the most reliable
means of making the distinction” (Graham 1925: 41-42).

Graham thus introduced new active elements, classifying tumours in new ways.
Papillary tumours were actively associated with papillary histological structure, and
adenoma were actively associated with any other structure. Each was actively
associated with a distinctive malignant behaviour: papillary carcinoma metastasized
to lymph nodes, whereas malignant adenoma metastasized through the blood.
Graham actively associated carcinoma with invasiveness, and benign tumours with
the absence of invasiveness. However, he only did this after he had observed,
passively, that in his case series invasiveness went along with malignant behaviour.
He observed a passive relationship between invasiveness and malignancy, and then
elevated this passive relationship to an active one to define carcinoma. In effect,
Graham had adjusted the active elements that distinguished carcinoma (including
malignant adenoma) from benign adenoma to allow the prediction of malignant
behaviour.

Accepting these active elements, researchers should expect that tumours com-
posed of papillae and are invasive to metastasize to local lymph nodes; and that
tumours composed of anything else to metastasize through the blood to the rest of the
body. They should also find that tumours that are not invasive should not metasta-
size. However, this was not up for these researchers to decide. That was a matter of
passive resistance, and only further empirical work would tell how well these
expectations faired.

7.4 Differentiated and Undifferentiated Tumours

Important modifications to the classification of thyroid tumours were made in the
early 1950s. An “Atlas of Tumor Pathology” for the thyroid, published by the
U.S. Armed Forces Institute of Pathology, was produced by pathologists Shields
Warren and William Meissner (1953). This atlas contained many photographs of
histological preparations, and importantly, a revised classification of thyroid
tumours. These revisions were deemed necessary because previous efforts at classi-
fication had not managed to capture the relevant aspects of tumour behaviour.

The first great distinction made in this new classification was between differen-
tiated and undifferentiated tumours. Many malignant adenomas were reclassified as
undifferentiated tumours, and the term ‘malignant adenoma’ was no longer used.
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The differentiated tumours had recognizable, mature types of cells, organized into
recognizable structures, such as papillae and follicles. Undifferentiated tumours had
no such structures, and their cells took on a jumble of different immature forms.
Undifferentiated tumours were observed to be highly malignant and dangerous, and
thus worthy of recognition as a distinct type of cancer (Warren and Meissner 1953:
78-87). Again, subdivisions of cancer were based on the clinical behaviour of the
tumour, not on the identification of specific microscopic structures.

The differentiated tumours were divided into papillary and follicular types.
Papillae are connective tissue fingers covered in the epithelial cells that would
normally line the follicles of the thyroid gland. To be a papillary tumour, the pattern
had to be predominantly papillary, but some follicular structures were allowed. The
follicular pattern formed follicles: little sacs of connective tissue lined with epithelial
cells. These sacs contained secreted substances and could resemble normal thyroid
tissue quite closely. To be follicular, the predominant pattern had to be a follicular
one, although follicles of different levels of maturity were permitted. Tissue resem-
bling embryonic thyroid, with quite solid tissue, or foetal thyroid tissue, with very
small follicles, were acceptable, as was tissue with normal or distended looking
follicles. Even so, the follicular tumours in this atlas classification had rather more
follicular organization than the malignant adenoma of Graham’s classification. The
follicular tumours were almost always encapsulated in a connective tissue sheath,
whilst the papillary tumours tended not to be. Warren and Meissner (1953) thought
that this distinction was readily apparent histologically and also happened to be
useful clinically. Here, that papillary tumours had a papillary structure and that
follicular tumours had a follicular structure were active elements of knowledge.
Whether benign or malignant, the different sorts of differentiated thyroid tumours
were defined according to these supposedly apparent histological patterns.

By contrast, Warren and Meissner (1953) thought that benign and malignant
differentiated thyroid tumours were difficult to tell apart. The cells and structures
could look very similar. Like Graham (1925) had advised, this atlas classification
also distinguished between adenoma and carcinoma using the invasiveness of the
tumour. Invasion of the blood vessels, the fibrous capsule or the lymphatics distin-
guished carcinoma from adenoma.

Warren and Meissner (1953) were keen to emphasize that these tumours were
malignant because they have this microscopic property of invasion, and not because
they would produce metastases.

All tumors showing the basic pathological criteria of cancer must be called malignant, no
matter whether they are growing slowly or rapidly, or whether they are early or late. That
early thyroid cancers usually are curable by local excision and that some thyroid cancers
grow slowly does not disprove the fact that they are malignant (Warren and Meissner 1953:
40).

Intriguingly, here even malignancy is defined according to microscopic structures.
This association between microscopic signs of invasion and malignancy, carcinoma
and cancer are all active for Warren and Meissner (1953). If these structures are
present, then the tumour is cancerous and malignant, no matter how it behaves
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clinically. It is not evident from their descriptions that all of these microscopic
structures were chosen as cancerous precisely because they were informative
about the clinical behaviour of tumours.

If a tumour was comprised largely of papillary tissue and was invasive then it was
a papillary carcinoma. If a tumour was comprised largely of follicular tissue and was
invasive then it was a follicular carcinoma. With these active elements in place,
Warren and Meissner (1953) hoped their classification could be used to predict
whether and how tumours would spread. As Graham (1925) had done, the atlas
classification noted that papillary carcinoma tended to spread through the lymphatics
to local lymph nodes, whereas follicular carcinoma tended to spread through the
blood vessels to distant sites in the body. The relationship between differentiated
thyroid carcinoma and these aspects of the biological behaviour of a tumour was
passive.

7.5 Papillary Carcinomas Comprised Mostly of Follicles

Modifying Warren and Meissner’s (1953) classification, Woolner et al. (1961)
described four main classes of thyroid carcinoma: papillary, follicular, anaplastic
and solid with amyloid stroma. This latter class of tumour is an addition following
the description of an apparently new type of tumour first described a few years earlier
(Hazard et al. 1959). The anaplastic tumour corresponded to the undifferentiated
tumours in the Warren and Meissner’s (1953) atlas. Papillary and follicular tumours
also appeared in this new classification, but they were modified (Doniach 1963).

In Warren and Meissner’s (1953: 69) classification, papillary carcinomas were
allowed to have a few “foci of follicular growth”, but follicular tissue was not
allowed to be the dominant pattern. Papillary carcinomas needed to be predomi-
nantly composed of papillary tissue. This was not so for Woolner, who argued that
papillary carcinoma could be mostly composed of non-papillary tissue, or even
mostly of follicular tissue (Woolner et al. 1961; Woolner 1971).

Why classify tumours like this? On this view, papillary carcinomas could have a
greater proportion of follicular tissue than follicular carcinomas. Why abandon the
active association between different types of thyroid carcinoma and their micro-
scopic structure? Well, Warren and Meissner (1953) expected that the tumours
comprised mostly of follicular tissue would metastasize via the blood and would
be more dangerous than the tumours comprised mostly of papillary tissue. Woolner
et al. (1961) and Woolner (1971) found that this was not so. They found that many
tumours comprised mostly of follicular tissue metastasized to lymph nodes and were
not especially dangerous—they behaved like papillary tumours. Most tumours were
a mixture of different patterns, but this did not seem to matter—the presence of any
papillary tissue was what was informative about tumour behaviour (Chen and Rosai
1977; Vickery 1983). Now, Woolner and colleagues could have just preserved
Warren and Meissner’s (1953) classification, by accepting that some follicular
tumours behave like papillary tumours; but they did not. Instead, they argued that
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it was the clinical behaviour of the tumour that should determine how it is classified,
not its microscopic structure. “In effect, tumors of similar biologic behavior are
placed in the same category, regardless of the details of microscopic architecture”
(Woolner 1971: 500).

Woolner and colleagues (1961) and Woolner (1971) also provided graphs show-
ing the survival of patients over time and found differences in the papillary and
follicular groups. In both groups, the invasiveness of the tumour is important for the
patient’s prognosis (as Graham (1925) had suggested). Follicular tumours were
almost always encapsulated, and invasion could be assessed by the degree of
invasion of their capsule. Papillary tumours, by contrast, were most often not
encapsulated, and their invasion could be assessed by whether they were contained
within the thyroid, or if they had escaped the thyroid gland to invade nearby tissues.
The prognosis following surgery was worse for the invasive follicular tumours than
for the invasive papillary tumours. Consequently, Woolner (1971) did not think that
tumours with such different prognoses should be classified together, even though
they resembled each other histologically.

In this papillary category may show 1 to 2% of papillary formation and 95 to 98% follicular
structure. Such predominantly follicular variants have the same mode of spread and excellent
prognosis after operation as other, more papillary examples. By contrast, an encapsulated
angioinvasive cancer called "follicular" in our classification has no papillary component
microscopically, does not spread to nodes typically, and kills by metastasis to the lungs or
bone. Such a tumor may be composed largely of small follicles or may show considerable
follicular differentiation in a cellular or solid background. Since highly invasive
angioinvasive cancer kills approximately 50% of its victims and, by contrast, papillary
carcinoma with a strongly follicular component is regularly cured, it is a mistake, I believe,
to include both types of tumor under one heading in any useful classification (Woolner 1971:
501).

Thus, for Woolner (1971), the connection between follicular carcinoma and its
biological behaviour was active. Follicular carcinoma metastasized via the blood
to distant organs, and invasive ones killed half of the patients suffering with
it. Similarly, the connection between papillary carcinoma and its biological behav-
iour was active. Papillary carcinoma metastasized via the lymphatic system and had
a much better prognosis following surgical removal. The microscopic structure of
these tumours was treated in this research as a passive element and changed to match
the biological behaviour. Once suitable microscopic structures had been found, they
were elevated into active elements and used to define papillary and follicular
tumours.

7.6 Papillary Carcinoma with no Papillary Structures at All

In the 1970s, the microscopic structures used to identify papillary carcinomas were
modified again. Even before Woolner’s work (1971) and Woolner et al. 1961), other
researchers had noticed that some tumours comprised mostly of follicular tissue
behaved like the papillary tumours. These tumours were called “follicular variant of
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papillary carcinoma” (Lindsay 1960: 43). Researchers also noted that many papillary
carcinoma cells had odd looking nuclei. These nuclei had a “ground-glass” appear-
ance, which distinguished them from normal thyroid cells, and from many other
thyroid carcinomas (Lindsay 1960; Franssila 1973). They noticed that many tumours
composed entirely of follicular tissue had nuclei with this same ground-glass
appearance. Studying these tumours, researchers found that they behaved like
papillary tumours, even though they had no papillary tissue in them (Franssila 1973).

The American doctors Karl Chen and Juan Rosai (1977) reviewed cases of
thyroid carcinoma at their hospital and had found six cases of thyroid carcinoma
composed of follicular tissue that had these odd-looking nuclei. None of these
tumours was encapsulated. These patients had presented for goitre or lymph node
swelling and had been treated surgically and, in some cases, with radiotherapy. Most
had significant local invasion of the tumour and metastases to local lymph nodes.
None developed distant metastases to bone or lung, even after over a decade of
follow up in three cases. The biological behaviour of these tumours was like that of
papillary carcinoma, and not like that of the follicular carcinoma. “The findings of
this study suggest that “papillary” and “follicular” types of thyroid cancer, which are
regarded by most people as indicators of two sharply contrasting biologic behaviors,
can no longer be taken literally as synonymous with papillae and follicles” (Chen
and Rosai 1977). Chen and Rosai (1977) argued that these nuclear features should be
used to distinguish papillary and follicular carcinomas, and not the structure of the
tissue.

The single most important criterion to differentiate this variant of papillary carcinoma from a
bona fide follicular carcinoma is the nuclear pattern which is characterized, in the former, by
uniformity and ground-glass appearance. Other features, such as presence or absence of
encapsulation or psammoma bodies, are helpful in the differential diagnosis, but should not
be taken as absolute since a certain degree of overlapping does occur (Chen and Rosai 1977:
129).

Again, researchers tuned their classification to help them predict biological behav-
iour. Papillary carcinomas were actively associated with the tendency to spread to
lymph nodes and have a good prognosis. Follicular carcinomas were actively
associated with the tendency to spread to distant sites and to have a less favourable
prognosis. Papillary carcinomas were also actively associated with having at least
some papillary tissue. Follicular carcinomas were actively associated with having
some follicular tissue and no papillary tissue. These active elements, together,
produce the expectation that carcinomas with some follicular tissue and no papillary
tissue would not tend to metastasize to regional lymph nodes and have a good
prognosis. However, this passive resistance did not manifest. A group of patients
with follicular tissue and no papillary tissue were found to have a tendency to
metastasize to local lymph nodes. This passive resistance undercut the network of
active elements that brought it into being. Something had to change. These rogue
carcinomas were observed to have ground-glass nuclei, as many papillary carcino-
mas did. So, the microscopic morphology of papillary carcinoma was adjusted to
preserve its biological behaviour. The biological behaviour of papillary carcinoma
was not adjusted to preserve its microscopic morphology. Papillary carcinoma was
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still defined according to microscopic morphology, but biological behaviour took
conceptual priority.

As discussed, papillary carcinomas were most often not encapsulated. However,
sometimes, perhaps as much as 14% of the time, they were. Furthermore, it was soon
observed that encapsulated papillary carcinoma could metastasize even though
invasion of their capsule was not apparent microscopically. “As lymph node metas-
tases were observed in two primaries with neoplastic papillae and without evidence
of capsule invasion, the latter is not a necessary criterion for the diagnosis of EPC
[encapsulated papillary carcinoma] which show presence of unequivocal cytologic
hallmarks of papillary thyroid carcinoma” (Schréder et al. 1984: 92). For papillary
carcinoma, invasion of the capsule was not the guide to malignancy that it was in
follicular tumours. Studies investigating the malignant potential of encapsulated
papillary carcinoma presented small case series of around ten to twenty-five patients,
sometimes with tumours composed entirely of papillary tissue (Oyama et al. 1993),
and sometimes including follicular variants as well (Carcangiu et al. 1985). Overall,
about 25% of encapsulated papillary thyroid carcinoma were found to metastasize to
local lymph nodes, with distant metastasis being very uncommon (Chan 2002). The
encapsulated papillary thyroid carcinoma was considered to be a less aggressive
form of the papillary carcinoma, or perhaps a precursor for it. “[T]he encapsulated
papillary carcinoma can in fact be seen as precursor of the widely invasive papillary
carcinoma” (Schroder et al. 1984: 93).

Notice, that in order to investigate the malignant potential of the papillary thyroid
carcinoma, pathologists needed to be able to recognize these tumours and then look
to see how they behaved clinically. Indeed, studies reported that as many as 10-20%
of papillary thyroid carcinoma produced blood borne metastases to distant sites such
as the lung or bone (Carcangiu et al. 1985). When working in this mode, that
papillary thyroid carcinoma metastasized exclusively to local lymph nodes was no
longer an active element of knowledge. Here, the association between carcinoma and
microscopic structure was active, whilst the association between carcinoma and
clinical behaviour was passive. Again, it might be easy to forget that the microscopic
structures that defined thyroid carcinoma where chosen, through a long historical
process, precisely because they predicted the clinical behaviour of these tumours.

Even though the follicular variant was defined using these new nuclear morpho-
logical criteria, there was still considerable leeway for different pathologists to
interpret criteria differently and come to different judgements about whether a case
was a carcinoma. Did the ground glass nuclei have to be found in all parts of the
tumour, or only in regions? How much coverage was required? Other nuclear
changes other than ground-glass appearance were also used to identify follicular
variants, such as cytoplasmic invagination into the nucleus, overlapping nuclei and
nuclear grooves. These were all seen as important when distinguishing cancer from
non-cancer. One study found that the judgement of even expert pathologists was
quite variable (Lloyd et al. 2004). The network of active and passive elements did
not produce sufficiently firm resistance to strictly determine whether cancer was
present or not. Even so, pathologists commonly made the diagnosis of the follicular
variant of the papillary thyroid carcinoma in their work.
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This way of seeing papillary carcinoma quickly caught on (Thompson et al.
1978). In the 1980s, 1990s, and in the new millennium, numerous studies found
that the follicular variant of the papillary thyroid carcinoma had very similar
biological behaviour to the papillary thyroid carcinoma with some papillary tissue
in them (Carcangiu et al. 1985; Lin and Bhattacharyya 2010; Passler et al. 2003;
Tielens et al. 1994; Zidan et al. 2003). These include case series of up to 100 thyroid
carcinoma patients, who were diagnosed because of a thyroid swelling, a swelling of
the lymph nodes in their neck, because of distant metastases, or because of previous
operation which needed further surgery due to recurrence, in Europe and the U.S.A.
(Carcangiu et al. 1985; Passler et al. 2003; Tielens et al. 1994; Zidan et al. 2003).
They compared patient characteristics and clinical course of the follicular variant of
the papillary thyroid carcinoma with that of the follicular carcinoma and the classic
papillary carcinoma. They looked to see how wide array tumour characteristics
influenced clinical behaviour, including: the ratio of papillary to follicular tissue;
the sex of the patients; the degree of encapsulation; the amount of lymphocytic
infiltration; and whether the tumour had pushing or infiltrating margins (Carcangiu
et al. 1985). In many cases the follow up was not especially long, often as low as
three years. Others followed patients for more than 20 years (Zidan et al. 2003).
These studies would often re-examine slides of pathological specimens collected
years ago. One made use of the U.S. ‘Surveillance, Epidemiology and End Results’
(SEER) database to investigate tens of thousands of papillary thyroid cancers
registered between 1988 and 2006 (Lin and Bhattacharyya 2010; see also Yu et al.
2013). About one third of these were follicular variants and two thirds were classic
papillary carcinomas. All reached a fairly similar conclusion: follicular variants
should be seen as papillary thyroid carcinoma and treated as such.

Our findings with the follicular variant of PTC amply confirm or previous results and the
belief expressed by several authors that this tumor belongs to the papillary group. Its clinical
behavior and the cohort of morphologic features that accompanied it were clearly that of
PTC [papillary thyroid carcinoma] (Carcangiu et al. 1985: 825).

Although debate has surrounded the differences in the clinical courses and outcomes of
patients with FV-PTC [follicular variant of the papillary thyroid carcinoma], our data
suggest that the prognoses of patients with FV-PTC is basically similar to that of the
C-PTC |[classic-papillary thyroid carcinoma], and patients should be treated and counseled
accordingly (Lin and Bhattacharyya 2010: 715).

7.7 Lumps that Needed Splitting

When ultrasound guided fine needle aspiration became widely available in the
1990s, doctors began finding large numbers of the follicular variant of the papillary
thyroid carcinoma. Despite this, death rates from the thyroid cancer remained flat.
These tumours were almost all small tumours of less than two centimeters in
diameter. In the early 2000s, researchers began suggesting that thyroid cancer was
being substantially overdiagnosed, especially in South Korea and the U.S.A. (Davies
and Welch 2006, 2010; Ahn and Welch 2015). Researchers feared that patients were
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being harmed with unnecessary surgery and radioactive iodine therapy. Even though
these tumours appeared to be harmless, they were still seen as carcinoma, and that is
important.

As they had ground-glass nuclei, many tumours composed entirely of follicular
tissue had come to be seen as papillary carcinoma. For other follicular tumours,
which were almost always encapsulated, whether or not the tumour invaded this
capsule was often the basis for deciding whether a tumour was a carcinoma, a cancer,
or an adenoma, a benign tumour. All papillary thyroid tumours were considered
carcinoma. It did not matter whether they were encapsulated or not, and it did not
matter whether the capsule was invaded or not. Thus, the only difference between a
papillary carcinoma and a follicular adenoma could well be the presence of these
ground-glass nuclei. As the encapsulated, non-invasive follicular variants were seen
as the same as any other papillary thyroid carcinoma, pathologists did not distinguish
between them and other follicular variants when collecting statistics about their
malignant potential. Benign behaving follicular variants, which might have been
classed as adenoma if it were not for their ground-glass nuclei, were grouped with
tumours with more malignant behaviour, making these benign variants appear more
dangerous than they were.

Analyzing E-CPTC [encapsulated-classic papillary thyroid carcinoma] and E-FVPTC

[encapsulated follicular variant of the papillary thyroid carcinoma] under the same umbrella

can therefore mask the behavior of either entity and lead clinicians to believe that these are

similar entities with regard to their metastatic spread, prognosis, and classification. For
example, one often quoted study reports a 24% metastatic nodal rate in EPTC without
correlating the growth pattern of the tumor with the presence of metastases. It is therefore
impossible to know which EPTC is responsible for nodal disease. Is it the E-CPTC or the
E-FVPTC? Do noninvasive E-CPTC behave in a fashion similar to noninvasive EFVPTC?

Unfortunately, it is very difficult to answer these questions on the basis of the currently
published literature (Rivera et al. 2009: 120).

One of the drivers of overdiagnosis was finding many more encapsulated,
non-invasive follicular variants of the papillary thyroid carcinoma, which as it
happens have an almost entirely indolent behaviour. This indolent behaviour was
masked by lumping these tumours together with more troublesome tumours, as they
were seen as the same. If these tumours were seen as minimally invasive follicular
carcinoma or adenoma, many doctors would not have recommended complete
thyroidectomy and radioactive iodine therapy, as they would if they were seen as
papillary thyroid carcinoma (Rivera et al. 2009).

Several alterations to practice have been recommended to help prevent overdiag-
nosis of thyroid cancer. Some have recommended referring to lesions that currently
qualify as cancerous as “indolent lesions of epithelial origin” (or IDLE), instead of as
cancer or as carcinoma (Esserman et al. 2014: €234). One could develop stricter
criteria for malignancy, for example by tightening up guidance on what counts as
ground-glass nuclei. Another suggestion is to invent a category of intermediate or
uncertain risk for malignancy, to give pathologists space to admit to their uncertainty
(Renshaw and Gould 2002). Indeed, just openly discussing that even expert pathol-
ogist disagree might help make practice less defensive (Renshaw and Gould 2002).
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The classification of thyroid cancers has shifted since the overdiagnosis this disease
was identified. Pathologists had started to refer to encapsulated, non-invasive,
follicular variant of the papillary thyroid carcinoma, but because this still recognizes
the follicular variant as a type of thyroid carcinoma, the American Thyroid Associ-
ation has recommended a new classification: the “noninvasive follicular thyroid
neoplasm with papillary-like nuclear features” (NIFTP) (Haugen et al. 2017).
Another publication recommends collecting the terms used to describe these prob-
lematic tumours with follicular tissue, such as “follicular adenoma with equivocal
papillary thyroid carcinoma nuclei” and “minimally invasive follicular thyroid
carcinoma” into one class: the “well differentiated tumor of uncertain behavior”
(WDT-UB) (Kakudo et al. 2012: 155). Risk stratification for thyroid tumours today
integrates information about tumour size, encapsulation, invasion, patient demo-
graphics in addition to histological type (Tallini et al. 2017). Management strategies
are also changing. For example, researchers in Japan have explored what happens if
patients with low-risk tumours, especially microcarcinomas, are left without any
therapeutic intervention at all, an approach called “active surveillance” (Ito et al.
2018; Lohia et al. 2020; Sutherland et al. 2021). In such management strategies,
patients only go to surgery if they develop local lymph node metastases, which are
then removed along with the primary tumour. Outcomes for this strategy are
reportedly quite successful. Reengineering of medical concepts and practices pro-
ceeds apace. The story of thyroid cancer continues.

Many of the innovations designed to prevent the overdiagnosis of thyroid cancer
rely on being able to identify the pathology that places patients at high risk of some
negative outcome. One might think, then, that the problem of overdiagnosis can be
solved by attending carefully to the risks that certain pathologies pose. One of the
main lessons of this history is that this is not the case. Researchers investigating the
follicular variant of the papillary thyroid carcinoma studied the risk this pathology
passed to patients carefully over several decades. They used data from case series
and huge databases such as SEER to show, over and over again, that the follicular
variant of the papillary thyroid carcinoma was not benign. Around 20% of cases
would produce metastases to local lymph nodes, and it would also, on occasion,
metastasize to distant sites and perhaps kill the patient. It was a slow growing cancer,
but a cancer nonetheless, and should not be ignored. All this attention to the risks it
posed was not enough to prevent its overdiagnosis.

7.8 Conclusion

Try as I might, I cannot see any of the ways of classifying thyroid tumours
encountered in this history as capturing a mind and culture independent reality
about human tissue. Back in the nineteenth century, Druitt held that microscopic
structure captures the real elements of tumours, whilst their biological behaviour,
their ‘mode of life’, was artificial and born of clinical interest. I do not see why one
should be more real and less artificial than the other. The elements that constitute the
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relevant microscopic structures and the relevant—malignant—modes of life, need to
be actively chosen by people. Once these active elements are in place, how they
relate to each other is much more constrained. This passive resistance, which only
exists as a result of human activity, and yet is not pure fantasy because it resists
human volition, is then used to shape the active elements that brought it into being.

Why did physicians see certain patients as having the follicular variant of the
papillary thyroid carcinoma? Why did they see these patients as a homogeneous
kind, with clinical behaviour similar to other papillary tumours? Why did they not
see the encapsulated follicular variants as follicular adenoma—as entirely benign?
This way of seeing was not simply a function of what was in from of them, it was a
function of the history of thyroid carcinoma. Papillary and follicular structures were
found to align with distinctive forms of malignant behaviour: spreading to local
lymph nodes and spreading to the rest of the body. As this was of clinical interest,
these microscopic structures were chosen to define kinds of thyroid tumour. Inva-
siveness was found to align with malignant behaviour in follicular tumours and was
used to distinguish follicular carcinoma from follicular adenoma. Papillary tumours
were found to metastasize whether they were encapsulated or invasive, and thus
were all deemed carcinoma. Tumours with no papillary structures, but with ground-
glass nuclei, were found to behave like papillary tumours by tending to metastasize
to local lymph nodes and were classified as such. Someone ignorant of this history, if
presented with these as kinds of tumour and shown evidence of their behaviour,
would have no reason to believe that they would not continue to behave in that way.
Armed with some history, that person could see why the kinds are seen as they are.
They might say that these follicular variants were once considered to be follicular
tumours, and we know that invasiveness of the capsule is important for predicting
the behaviour of follicular variants. Might this not also be the case for these tumours?
They could see from the history that the cases used to seed the idea that ground-glass
nuclei should define papillary carcinoma were all invasive tumours, with advanced
disease. Might this putative kind be better seen as an aggregate of at least two
different sorts of tumour, one malignant and the other benign? If so, why believe that
this composite object would behave in the same way following the introduction of
ultrasound guided fine needle biopsy, which might find more of the benign type of
tumour than before? Without this history, we lose the ability to justify why we see as
we do.

Whether a belief is justified depends upon observations, and observations depend
upon their history. Thus, historical premises, such as ‘ground-glass nuclei were
adopted as an active element of papillary carcinoma for these reasons’, can inform
present day conclusions, such as ‘that result is the aggregated effect of two different
sorts of tumour’. This collapses the lean distinction between discovery and justifi-
cation and gives history an epistemic role in medical practice.

Physicians today debate whether unencapsulated follicular tumours with papil-
lary nuclear features should be seen as cancer. Some say yes, because the relevant
microscopic structures are present. Without this history, physicians might feel that
this settles the matter, as microscopic structures are the real elements of cancer after
all. This history reveals, however, that seeing these structures as the real elements of
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cancer is a product of a contingent history. We can choose to change how we see, if it
serves our purposes. If these microscopic structures do not predict malignancy, then
perhaps we should change what we see as cancer, as those before us did. Some might
reply that these tumours are malignant, as they spread to local lymph nodes in around
20% of cases. But, why should we see this as malignancy? Even if physicians wait
until after these metastases have occurred, surgery to remove these tumours is highly
successful. Given this, why not see this as a different, less severe, kind of malig-
nancy? The reasons we do not are in the nineteenth century, with the rejection of
semi-malignant as a useful concept. It was there that we learned to see cells as loyal
or rebellious, but nothing else. Why not recover from the past the idea that malig-
nancy is many different phenomena, perhaps with many different mechanisms? Why
not say that this is a different sort of malignancy, a different sort of cancer, for which
it is safe and prudent to wait and see if metastases occur? This is the rationale used by
those advocating active surveillance in these types of us. However, it may be
especially hard to convince patients of this. Patients know that malignancy is an
evil. Waiting to see whether that evil harms you might seem like waiting until a
gunman actually fires the gun before springing into action. Physicians and pathol-
ogists are by no means free to change what cancer and malignancy are, because the
patients know what they are, and know that they are terrible. “This indicates the
dominance of the mass over the elite in a democratic thought collective” (Fleck
1979: 124). But cancer and malignancy need not be seen like this. What cancer and
malignancy are needs to be negotiated between physicians, pathologists and patients,
and history should be part of that negotiation.
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Chapter 8 )
A Plea for More History Crechae

Timo Bolt

In his Is There An Epistemic Role For History In Medicine? Thinking About Thyroid
Cancer Nicholas Binney (Chap. 7, this volume) aims to show how historical work
can have its epistemic function, that is: a role in understanding and therefore
justifying medical knowledge and practice. From my perspective as a medical
historian, Binney’s programmatic text raises three questions: (1) Is this epistemic
role for history important?; (2) Is Binney’s argument convincing?; (3) How can a
plea for history appear so ahistorical, or more positively put: how can we make
Binney’s promising approach even more historical? In what follows, I will try and
answer these questions.

8.1 Is it Important?

Why would it be important for medical history to have an epistemic role? Great
medical histories are and can be written without having any epistemic function. Most
medical historians do not even strive for their work to have such a function. In this
sense, the ‘lean distinction’ between the contexts of discovery and justification,
although convincingly challenged by Binney, does correspond with everyday schol-
arly practice. Medical historians tend to ask different questions than philosophers of
medicine or biomedical scientists and usually answering them does not require
history to have an epistemic function. A similar situation is at hand as the one
Monica Greco describes, in her Chap. 17, in this volume, with respect to social
research. She points at an ‘agnosticism’ regarding the nature of symptoms, which
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“reflects an implicit methodological commitment to a bifurcated division of labour
that allocates social scientist to the study of (discourse-mediated) ‘culture’, while
forbidding them from entertaining hypotheses about ‘nature’, such that any truth
about bodily symptoms as such is left as a matter for medicine or natural science to
research and establish.”

Binney’s chapter encourages medical history to move beyond this agnosticism
and its corresponding self-limiting role within the division of labour between
disciplines. Embracing an epistemic role for history would do just that. It would
also be important, for example in those instances where it is necessary to be able to
distinguish between good and bad science, or between scientific knowledge and
mere belief. Moreover, it could enrich the historical ‘framing disease’ literature,
which is somewhat unbalanced: on the one hand highly sophisticated in analysing
the role of cultural and social factors, and political and economic interest in the social
construction of disease, but on the other hand relatively unsophisticated, sometimes
even naively realistic, when it comes to the medical ‘content’ or the ‘biological
event’ that is being framed (Aronowitz 2008; Cooter 2010; Rosenberg and Golden
1992). Like Binney, I feel addressed by Lorraine Daston’s lamentations about the
disintegration between history, philosophy, and science. I also agree with Daston
that historians have made it difficult to see how their work is relevant to contempo-
rary science and medicine. Fortunately, there is hope, as Binney notes that doctors
and medical researchers frequently express the intuition that history of medicine can
and should be used to inform the evaluation of medical knowledge in the present.
This suggests that adopting an epistemic role would increase the relevance of
medical history and further its collaboration with other fields.

8.2 Is it Convincing?

In my view, Binney is highly original and analytically sophisticated in his use of
relatively ‘old” work by Hanson and Fleck. Hanson’s most profound insight is that
when scientists observe, they do not simple see, they see as and see that. Scientists
need to see objects as members of a certain kind of class, in order to see that objects
of that kind have certain properties. This implies that the starting point of analysis
should not be some ultimate reality, but the way people shape order by categorizing
things and attributing ‘kindhood’. In Hanson’s terminology this involves the “pat-
terning statements” which make people see things as. This in turn allows further
observations which enable us to make “detail statements”. Quite ingeniously,
Binney relates Hanson’s “patterning statements” to Flecks “active elements” of
knowledge, and Hanson’s “detail statements” to Flecks “passive elements” of
knowledge. According to Binney, it is the passive elements, and the detail state-
ments, that prevent these epistemologies from collapsing into “silly relativism”.
Although they are dependent on and produced by the active elements, and the
patterning statements, they are not fully determined by them: they “resist the will”
of the researchers involved.
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In a practical and methodological sense Hanson and Fleck ‘work’. They enable
Binney to trace the development of a field of medical knowledge in terms of its
shifting and changing active and passive elements. He reconstructs how criteria for
the diagnosis and classification of thyroid cancer were “actively” defined and
regularly modified in the face of “passive resistance” since the mid-nineteenth
century. The result is an insightful “genealogy” of a “problematic situation”: the
substantial overdiagnosis of the so-called follicular variant of the papillary thyroid
carcinoma (FVPTC).

The objective of his paper, however, is not to give a full account of the specific
case of thyroid cancer, but to make a more general point about how history can have
an epistemic function by adopting a Fleckian analytic approach. Amongst others, he
shows that historical knowledge helps to make sense of medical ideas and practices
that, at first glance, seem to be illogical. The most striking example is how some
tumours with a follicular histological organisation and without any papillary tissue,
nevertheless, came to be classified as ‘papillary’ tumours. Moreover, he convinc-
ingly argues that what doctors and medical scientists observe is a function of the
history of their field. This means that history “is an integral part of the observations
themselves and thus part of the justification of scientific claims”, or in other words:
history has an epistemic function.

8.3 How to Make it Even More Historical?

Binney does not intend nor claim to provide a full historical case-study. His chapter
has a different purpose: “Incomplete as it is, this history will show how researchers
built the expectation of homogeneity, of kindhood, into their classifications. This is
what gives history its epistemic function here. Even though this is a creative process,
the interaction of active and passive elements preserve the integrity of science.” This
is what Binney’s chapter is all about: preserving the integrity of science and being
able to conclude: “What are created are genuinely scientific facts”. Thus, it addresses
one of the key issues of this volume (Kusch Chap. 5, this volume; Binney et al.
Prologue Chap. 2, to this volume): that it is possible to reject simplistic forms of
realism and to frame concepts of health and disease as pragmatic and historically
contingent, without slipping into “pernicious forms of relativism”. In his view, this is
also a prerequisite for overcoming the disintegration between history, philosophy,
and science.

Given these objectives, it is understandable that Binney leaves out a great deal of
historical context. He explicitly mentions that the development and implementation
of cancer screening programs, fears of litigation, changes to surgical and radiological
practice, and influence of patient attitudes, and other ‘contextual’ issues are not
discussed in his chapter. He also explains why: “Before these elements are explored,
it is important to show how they can be relevant to the production of pathological
facts without compromising pathological science.” Binney’s use of the word
‘before’ suggests a hierarchy: epistemological analysis comes first, is primary,
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historical context is only secondary. This is at odds with most work in medical
history, which usually prioritises contextual over epistemic issues in their analysis of
the framing of diseases. Moreover, after almost half a century of ‘social history of
medicine’ and ‘history from below’, Binney’s selection of historical actors and
sources will seem problematically one-sided to medical historians. He only discusses
medics and biomedical scientists, and only their ideas seem to matter. In contrast
with this, social scientist Wadman (2023: 5) recently argued: “The delineation of
disease is not merely an epistemic activity. It relies on practical work, social
negotiations, and material infrastructures.”

Fortunately, Binney’s own argument points the way for bridging this gap with
medical historiography and making his approach even more historical. The contex-
tual issues he chooses not to discuss, as well as the “practical work, social negoti-
ations, and material infrastructures” mentioned by Wadman, are part of the network
of active elements of knowledge, and therefore, by definition, epistemic! This is
highly important because, as Binney repeatedly stresses, the passive elements of
knowledge are dependent on and generated by the network of active elements (but
not fully determined by them). In personal communications he has sometimes used
the metaphor of a trampoline to explain this: a trampoline does not resist us unless
we are jumping on it, and how we jump on it will change how it resists us. This
implies that more is at stake than just the issue of passive resistance being generated
and facts being ‘genuine’. It is also relevant to ask: Who are doing the jumping, how
are they jumping and what kind of ‘genuine’ facts are thus produced?

Here, medical historical studies about the ‘framing’ of diseases, their ‘framing
effects’, and the cycles of feedback between them can be of great help in answering
questions such as: Who are setting the agenda and formulating the objectives of
medicine and biomedical research? And how and why are networks of active
elements ‘chosen’, and in many cases maintained or reinforced, even despite passive
resistance? (see a.o.: Aronowitz 2008). In addition, in the specific case of the history
of the classification of thyroid cancer, some of the who?’s, how?’s, and why?’s only
make sense in the light of what historians call ‘the Western biomedical tradition’.
Binney rightly starts his story in the mid-nineteenth century, when Western biomed-
icine started to look for, and make visible, the pathologies, abnormal structures and
disturbed processes within the body, which were regarded as underlying the symp-
toms and signs of disease (Bynum et al. 2006; Kleinman 1993; see also Fangerau’s
Chap. 3, in this volume). It is against this backdrop that the historical actors in
Binney’s story tried to predict the prognosis, clinical behaviour over the course of
time, and mode of metastasis of tumours on the basis of what kind of abnormal
microscopic structures were present. It was also line with the Western biomedical
tradition that they, at a certain point, decided to take the appearance of cell nuclei as
more important to tumour classification than histological organization.

This example suggests that we could do well with more Fleck. Within the
necessarily narrow scope and objectives of Binney’s chapter it is understandable
that he concentrates on the interplay between active and passive elements of
knowledge. But integrating other Fleckian concepts, such as ‘thought style’,
‘thought collective’, ‘apriori’s’, ‘esoteric circles’, and ‘exoteric circles’, would
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make his promising approach more historical and better aligned to the existing
medical historiography. Admittedly, however, that would require a book rather
than a chapter.
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Chapter 9 )
Scope Validity in Medicine S

Lara Keuck

9.1 Introduction

If a test measures what it means to measure, it is deemed “valid.” First defined in this
way in psychological research (Kelley 1927), the concept of validity has pursued a
steep career. Since at least the mid-twentieth century, the ideal of validity has been
theorized, debated, translated into methods, and used to regulate and (de-)legitimate
knowledge concerning health and disease. For instance, a specific rodent model of
chronic mild stress was considered one of the best validated animal models of
depressive disorder in humans according to existing concepts of validity
(e.g. Willner and Mitchell 2002). However, clinical trials on therapeutics that had
been successfully tested in the animal model failed. The reason for this failure in the
human context has been attributed to the fact that only a small portion (and therefore
a financially uninteresting market) of patients who are diagnosed with depression
suffer from a subtype of the disorder for which this model is a good predictor
(Belzung 2013). The clinical trial population was not stratified in a way that allowed
to test whether or not the drug works. Put differently, the experimental design of the
preclinical model restricted the successive domain of application of the research
results. This case of translational failure can be analyzed in several ways: we can
question the meaning of ‘best validated model’ if the animal model cannot be
adequately extrapolated to clinical trials on depression. Or we can blame the
pharmaceutical company’s marketing-oriented selection of too broad inclusion
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criteria for undermining the model’s validity. Both approaches are fair enough, yet
the blame game that often results can easily overshadow that validity is never
unmediated, never absolute. Mismatching of scopes are not just (though also) a
problem of polemics and the rhetoric of big pharma or overpromising biomedical
research. We lack an understanding of the scientific activities involved in capturing
and evaluating how well the scope of an experiment—the actual domain of appli-
cation of the results of preclinical research—fits to its intended target domain of
application in the clinical context.

This chapter analyzes mismatching disease operationalizations as challenges to
validity in biomedicine, and introduces the new concept of scope validity to capture
this problem. It combines an adequacy-for-purpose view towards validity
(e.g. Alexandrova and Hybron 2016; Feest 2019; Parker 2020) with a pragmatist
and particularistic perspective on disease concepts (e.g. Demazeux and Keuck 2023;
see also Binney et al., Chap. 2, in this volume for a pragmatist perspective on disease
concepts; Kusch, Chap. 5, in this volume for differentiating pragmatism from
relativism; Binney, Chap. 7, in this volume for conceptualizing change in disease
operationalizations). The chapter proceeds as follows: the second section focuses on
mismatching disease operationalizations as a missing link in the evaluation of animal
models of human mental disorders. Against this background, I clarify how my
notion of scope validity differs from existing concepts of validity, in particular
construct validity, external validity, and predictive validity. In the third section,
I advocate much in the spirit of practical concepts of disease for a relational
epistemology to biomedical objects of inquiry. I argue for relational epistemology
as a philosophical framework for capturing the extent to which (and the conditions
under which) the relata of a specific animal model, a clinical trial design, and the
diagnosis in clinical guidelines match. This line of argument builds on my particu-
laristic perspective, which side-steps all-encompassing validity theories and general
philosophical theories of disease, while being attentive to the diversity of validity
and disease theories that are at work in every single study design. Against this
background, I argue for the potential of a philosophy of science in practice approach
to identify existing medical scientific methods that could be analyzed as responding
to problems of scope validity. For instance, some forms of retrospective epidemio-
logical studies and reverse translation trials in animal models (testing effective
clinical interventions in animals) might be understood as instances of ‘scoping
methods,” which provide us with information on the (mis-)matching of disease
operationalizations in different research and application contexts. In the concluding
section, I address the functions we might ascribe to scope validity: as a tool for
evaluating study designs in translational medicine, as a description of how knowl-
edge generation within one biomedical context conditions the way in which a
medical problem needs to be identified in another context, and as an analytic
category for studying scientific methods of matching scopes across research con-
texts. I conclude with a common thread between the philosophical questions that
scope validity raises: the adequacy of approaches to medical research.
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9.2 Validity, Scope, and Scope Validity

This section introduces scope validity. I first analyze the role of abstract targets
(or constructs) in validity concepts (Sect. 9.2.1). I will then examine the limitations
of this approach for evaluating animal models of human diseases (Sect. 9.2.2).
Against this background, I discuss the representational scope of models in biomed-
ical research and present scope validity as a complementary conceptual tool to
identify the target population to which a research result might be best generalizable
(Sect. 9.2.3).

9.2.1 Validity Concepts and the Guiding Ideal of a Construct

Validity has been debated for almost a century, especially in the psychological
sciences. Most validity theorists take the educational psychologist Truman Lee
Kelley’s 1927 dictum as point of departure: “The question of validity would not
be raised so long as one man uses a test or examination of his own devising for his
private purposes, but the purposes for which schoolmasters have used tests have
been too intimately connected with the weal of their pupils to permit the validity of a
test to go unchallenged (. ..) The problem of validity is that of whether a test really
measures what it purports to measure” (Kelley 1927: 14, my italics). Validity seems
to involve “the acceptance of a set of operations as an adequate definition of
whatever is to be measured” (Bechtoldt 1951, 1265, quoted in Cronbach and
Meehl 1955, 282). Or at least this is the case for a specific understanding of validity.
Indeed, this was the worry of Lee Cronbach and Paul Meehl, the heads of the
Committee of the American Psychological Association that was tasked to formulate
Technical Recommendations for Psychological Tests. They suggested an elaborate
terminology of different kinds of validity, naming their “chief innovation” the
introduction of a new term that they called “construct validity”: “Construct validity
is not to be identified solely by particular investigative procedures, but by the
orientation of the investigator. (...) When an investigator believes that no criterion
available to him is fully valid, he perforce becomes interested in construct validity
because this is the only way to avoid the ‘infinite frustration’ of relating every
criterion to some more ultimate standard” (Cronbach and Meehl 1955, 282). They
suggested a new concept, namely that of construct validity, to give “investigators” a
possibility to address a specific kind of doubt: not a doubt about the performance of a
test, but about its informativeness about an abstract target.

The concept of construct validity becomes more intelligible when taking into
account the nature of ‘constructs.” Ken Schaffner (Forthcoming: 1) defines con-
structs as concepts that “refer to entities that are general, abstract, and putatively
explanatory. Examples include notions such as intelligence, working memory,
gamma frequency oscillation circuits, normal and abnormal personality types, dis-
orders such as schizophrenia, and even the ‘self.”” If a test has a high construct
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validity, it is highly informative about the abstract entity in question. A valid test can
be understood as providing evidence for the reality of the construct (if we can
measure intelligence, it exists), and/or as being a good way to test the manifestation
(e.g. of intelligence) in an individual that allows for drawing conclusions that are
also of relevance outside of the test context.

Psychometricians, who were the first to introduce and broadly apply notions of
construct validity, for instance with regards to psychological testing of personality
traits or intelligence, have developed a nuanced terminology. Keith Markus and
Denny Borsboom (2013: 3) define a construct as a “property tested or intended for
testing,” which “assumes a substantive interpretation of this property.” The semantic
representation of this property is then the construct label. Since the “researchers do
not directly observe” the property, the psychometricians treat it as a latent variable,
which allows them “to represent statistical relationships with some latent variable,
whatever it may be, without specifying the substance of that variable.”

According to Schaffner (2012, Forthcoming), the introduction and use of validity
concepts in psychometric, psychiatric, and animal model research contexts have
given rise to quite different discussions with varying underlying philosophical
commitments to laws, pragmatism, and reductionism. However, Schaffner also
stresses that the notion of a construct as an abstract entity has been central to all
three of these contexts, even if, for instance, Robins and Guze’s (1970) criteria on
how to assess whether a diagnosis of schizophrenia was valid did not at all refer to
Cronbach and Meehl’s term of construct validity. Moreover, he seems to agree with
Cook and Campbell (1976) who “asserted that C[onstruct] V[alidity] was involved
whenever one dealt with causes and outcomes.” (Schaffner Forthcoming: 2). It is a
fair assumption that construct validity served a regulatory function for the many
other validity concepts — internal, external, predictive, descriptive, aetiological,
face, etc. (Sect. 9.2.2) — that had been introduced and discussed in the last 65 years.
At stake was the question of how well a certain model or test hit the abstract target of
inquiry, be it with respect to representing its pathophysiology, determining its
relationship to a latent variable, or to developing a screening device for drug
testing. While the plurality of validity concepts indicate an awareness of the various
aims and interests in assessing the hitting of the target disease entity, the practical
definition of the target mark, and the fitting of different definitions within contexts of
experimentation and contexts of application remained undertheorized. Discussions
on the validity of animal models for human diseases illustrate exemplarily why this
concern matters.

9.2.2 The Logic of Validation in Animal Models of Human
Diseases

Within the field of animal-based modelling of human diseases, most researchers
have used variants of three suggested validity concepts: predictive validity, face
validity, and construct validity. Yet, there is no homogenous use of these concepts
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and their derivatives—not even in a comparably confined field, such as that of
animal models of human depressive disorders (see Belzung and Lemoine 2011). In
general, a high predictive validity denotes a high “human-animal correlation of
therapeutic outcomes,” that is to say, pharmacological (or other interventionist)
therapeutic effects in humans can be reproduced in the animal and vice versa
(ibid.: 3). A high face validity of an animal model means that it exhibits a “phenom-
enological identity” to the human disorder, which is mostly understood in terms of
“an attempt to mimic diagnostic criteria of the psychiatric conditions, such as those
listed in the American Psychiatric Association’s Diagnostic and Statistical Manual
of Mental Disorders.” (ibid.: 4). A high construct validity means that the animal
model is informative about the human disease in the sense that the model can be used
to gain knowledge about the disease entity in question.

But how do we know what qualifies as a legitimate instance of this construct?
Models often fulfil a seemingly paradoxical role, the trained psychologist turned
animal researcher Paul Willner noted while revising the face validity criteria of
animal models of depression that were first proposed by McKinney and Bunney
(1969). Along with his revisions, Willner introduced new measures of predictive and
construct validity (Willner 1984), which he argued were necessary updates because,
for one, “in relation to animal models of depression, similarity of aetiology and
biochemistry are unsuitable as validating criteria since they are themselves the
subject of intense research and speculation.” (ibid.: 1). For another, Willner’s update
was motivated by his perception that scientific progress in depression research had
led to new hypotheses regarding the interrelation between environmental factors and
endogenous depression as well as more elaborate experimental set-ups to induce and
test behaviors, for instance, the animals’ reactions to ‘chronic stress.’

This example, and, more generally, the plethora of validity concepts that scien-
tists, psychiatrists, and philosophers have elaborated in the last decades reflect the
manifold interdependences between determining the explanatory role, the predictive
power, and the representational scope of a given test or model (see, e.g., Kendler and
Parnas 2012). Perhaps best known and most discussed in philosophy of science is the
differentiation between internal and external validity (e.g., Cook and Campbell
1979): research results are internally valid, when they are reproducible and signif-
icant within the confined parameters of a controlled test, but need to prove their
external validity outside of the controlled, experimental setting in real-world con-
texts (see also Guala 2003; Cartwright 2009). Extrapolation and external validity
have been the subject of many philosophical inquiries into application-oriented
sciences, some of which have motivated normative conclusions on how science
should work in order to be useful for society (e.g., Kitcher 2003; Cartwright 2009).
Yet, the chronological and epistemic order that presumes that internal validity
always precedes external validity is challenged in biomedical research, which
operates in a more iterative mode (Huber and Keuck 2013). Biomedical research
does not start at the bench and end in the clinics; the material and conceptual
transfers are multidirectional.

This iterative go-between of clinical and laboratory demands and insights is
particularly evident within animal models of diseases that are thought to occur
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only in humans, such as Alzheimer’s disease, a neurodegenerative disease leading to
dementia and death. The establishment of a mouse model begins with a reverse
translation from bedside to bench, often including transfer of genetic material from
human patients to laboratory animals. It necessitates the selection of clinical symp-
toms (e.g., memory deficits, but not personality changes) and their translation into
test procedures for animals (e.g., behavioral testing of mice’s memory deficits in the
Morris Water Maze). After establishing and characterizing the animal model, phar-
maceuticals are tested in these in-bred animals. The conclusions in the lab legitimate
whether the drug should be tested in clinical trials on humans.

The zigzagged logic of animal modelling has implications for thinking about
what it means to ‘hit’ the target of inquiry. The resort to an abstract disease construct
has clouded rather than facilitated the assessment of the representational scope of an
animal model with regards to human patients. Alzheimer’s disease is perhaps a
particularly strong case in point with its unknown aetiology and its ambiguous
definition (Huber and Keuck 2013; Keuck 2020; Daly and Keuck 2024). The first
mouse model that exhibited both a (nowadays debated) histopathologic hallmark of
the disease (amyloid beta plaques) and memory deficits (Hsiao et al. 1996) had been
established through the transfer of genetic material of the so-called Swedish muta-
tion. This genetic mutation had been characterized within a human genetic field
study that had traced families in which severe, early onset forms of dementia had
occurred throughout generations. The geneticists that had isolated (and later pat-
ented) the Swedish mutation acknowledged that Alzheimer’s disease was “geneti-
cally heterogeneous” (Mullan et al. 1992: 345). However, the mouse model was not
presented and evaluated as a model that might provide more insights into the
devastating illness of this Swedish family, but as a model for Alzheimer’s disease
in general. In the past 25 years, several hundred further mouse models for
Alzheimer’s disease have been established and elaborately validated, but in terms
of translational research this approach did not provide for successful extrapolations.
Just as in depression research, Alzheimer’s researchers working with mouse models
have blamed the clinical trial designers for redefining the medical target: “The
nosology of A[lzheimer’s] D[isease] keeps shifting, the consequence of not knowing
its etiology. This situation makes it difficult to place mouse models precisely into
human context and demands an adaptive framework for utilizing mice as models of
the human disease.” (Ashe and Zahs 2010). In other words, the clinical redefinitions
have made the animal researchers’ validation work of Alzheimer mouse models
invalid.

The zigzagged logic of validating animal models for human diseases may remind
us of the philosophical characterization of so-called looping effects. Originally, Ian
Hacking (e.g., 2007) has described looping effects that stem from classified people’s
reactions to the way they have been classified, which can result in a change of this
classification (e.g., of autism or of homosexuality in psychiatric manuals). Such
‘moving targets’ could be seen as one cause for a subset of classificatory shifts. The
problem that I address in this paper, however, encompasses many more kinds of
mismatches between an implicit or explicit definition of a target of inquiry in one
setting (e.g., a particular lab) and in another (e.g., in a clinical trial, or in a general
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physician’s practice). Jackie Sullivan (2009) has argued in a similar vein that it might
turn out to be difficult to assess what neuroscientific studies can tell us about memory
in general, when the protocols that are used in different laboratories to operationalize
memory differ so strongly from each other that it is no longer clear whether they
actually relate to the same phenomenon.

With regards to Alzheimer’s disease, one strategy — that is currently propagated
by the National Institute of Aging — to solve this problem of the shifting target is to
bind the construct label Alzheimer’s disease to a measurable variable like the
occurrence of amyloid plaques in the brain (Jack et al. 2018). However, this strategy
has several problems: as it reduces the mental illness to a biomarker, it is likely to be
overinclusive with respect to false positives, because heightened values of amyloid
beta also occur in people who never develop clinical symptoms. It also deprivileges
alternative aetiological hypotheses, which might, according to some epidemiolo-
gists, account for a significant proportion of cases that are contemporarily diagnosed
as Alzheimer’s disease (e.g., Glymour et al. 2018). The overarching problem is that
neither contemporary epidemiological nor biomarker approaches provide sufficient
grounds for defining Alzheimer’s disease unequivovally: similar to what Paul
Willner described with respect to the challenges of modelling depression in mice
when we do not really know what qualifies depression in humans, we are faced also
in the case of Alzheimer’s disease with an epistemological underdetermination of the
target of inquiry (Daly and Keuck 2024). What does it mean in such cases to deem a
model valid?

9.2.3 Scope Validity

My suggestion is to take a step back from the definitory muddle (or warfare, in some
cases) that surround many abstract constructs, and think about a measure that better
qualifies the actual scope of a given test or model. With respect to biology and
biomedicine, most scholars have identified the representational scope of a model
with the degree to which a model and its target share essential properties or
functional processes and therefore are instances of the same ‘general biology’ (see
e.g., Burian 1993; Schaffner 1998; Keller 2000; Ankeny and Leonelli 2011; see also
Steel 2008 for a defense of ‘comparative process tracing’ to grant successful
extrapolation even if properties between the model and target differ). However,
extrapolation and representation might, at least in some cases, work significantly
differently within models for general biology as compared to biomedicine: in
biomedicine, the relationship between experiment and application is one of substi-
tution (i.e. animals replace human patients) rather than, necessarily, an exemplifica-
tion of general biology (i.e. animals represent general patterns of interest; see
Rheinberger 2006a; Huber and Keuck 2013; Germain 2014; Green 2024). For
example, when xenografts or human genetic material are used to generate human-
ized animal models (as is the case in many Alzheimer mouse models), the question is
not only one of how conclusions drawn from an animal disease can be extrapolated
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to sick humans, but also which aspects of the human disease can be instantiated in
the animal not least since Alzheimer’s disease is thought to not naturally occur
in mice.

In biomedicine, the target of the representational scope must be qualified not just
regarding the comparability (be it the similarity or the possibility for comparative
process tracing) of animal and human physiology, but also with respect to two
further dimensions. First, we need to consider the degree to which this model can
account for relevant aspects of human illness, recovery, or even the side effects of
pharmaceuticals. For instance, weight gain as a side effect of a person taking
antipsychotic drugs might be observable in animals but not the development of
depressive symptoms due to the experience of the social stigma of obesity. To assess
the psychological harmfulness, aspects of social (human) life need to be taken into
consideration that are abstracted away in most experimental settings. This dimension
relates to a model’s face validity, i.e., the phenomenological similarity between
model and target, whereby here face validity includes so-called patient-relevant
outcomes. The second additional dimension that needs to be considered when
determining the representational scope of a model in biomedicine is connected to
the “reference class problem” (see, e.g. Hajek 2007): the Alzheimer’s mouse men-
tioned above was potentially a much better model for the disease running in the
Swedish family from which the mutated genetic material was transferred than it was
for all people diagnosed with Alzheimer’s disease in the 1990s. Similarly, the
reference class of depression that the chronic mild stress rodent model is best
compared to does not comprise all incidences of major depressive disorder, but a
subclass that consists of people who developed depressive symptoms associated
with stress. This dimension has some commonalities with variants of aetiological
validity. However, it does not necessarily need to be based on a causal hypothesis of
disease manifestation, which sometimes, but not always motivates stratification
practices of delineating diagnostic groups. In psychiatry, so-called transnosographic
and theranostic approaches have been adopted to suggest some re-classifications of
mental illnesses (for an example, see Guessoum et al. 2020; for a critical assessment
of a “precision psychiatry” approach, see Tabb and Lemoine 2021). Besides psy-
chiatry, such re-grouping practices are much discussed and used in oncology, where,
for example, umbrella or basket trials of cancer treatments cut across the traditional
organ-specific classifications of neoplasms, and group traditional diagnoses together
in new ways — with new chances and challenges for study trial designs and their
implementation (e.g., Strzebonska and Waligora 2019). One of the challenges is akin
to the missing link between assessments of the validity of animal models and
successful translations into general health care practice that I elucidate in this
paper: we need a measure of adequacy to ascertain how good the fit is between a
given model or study population and the diagnoses in the “real world” patient
population. This means to move from the abstract idea of a disease entity to concrete
practices of identifying diseases in a given local context — and moving from a
model’s or trial design’s construct validity to their scope validity in relation to a
concrete context of application.
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The idea of validity as a relational concept is not new, but to my knowledge it has
not yet been elaborated in the medical sciences without assuming that there is an
abstract disease entity that can be better or worse hit. For instance, Paul Willner once
defined construct validity as “a theoretical account of the disordered behavior in the
model, a theoretical account of the disorder itself, and a means to bring the two
theories into alignment” (Willner 1994, quoted in Belzung and Lemoine 2011: 5).
Other researchers even “mentioned the similarity of etiology, but also an interesting
criterion that was unfortunately abandoned: the precision of the sub-nosographic
entity (‘Does the laboratory model describe (...) a naturally occurring psychopa-
thology or only a subgroup?’)” (Belzung and Lemoine 2011: 3, quoting Abramson
and Seligman 1977). In the past two decades with the advance of -omics, big data
analysis, and dimensional approaches to psychiatric classification, most prominently
the Research Domain Criteria (RDoC) of the National Institute of Mental Health, the
focus of many researchers has shifted away from abstract disease entities and
towards modelling more fine-grained in-group differentiations, for instance between
‘good’ and ‘poor responders’ to antidepressants in mouse models (e.g. Herzog et al.
2018; for RDoC as a challenge to the predominance of diagnostic kinds in psychi-
atric theory, see Tabb 2017; Solomon 2022; Demazeux and Keuck 2023). Thus,
there has been an increasing interest in refining a model’s representational scope in
practice, but this has not been theorized vis-a-vis the scientific validity concepts that
still guide the choice of and warrant the extrapolation from animal models.

Concepts of validity that resort to an abstract entity cloud the fact that we lack a
conceptual tool to capture mismatches between the scope of an animal model and the
scope of a clinical trial. Catherine Belzung’s (2013) frustrating conclusion of a failed
clinical trial that had not been able to reproduce the effects of a pharmaceutical in
human patients, which had been preclinically tested in her best-validated animal
model of a specific form of depression, could be re-read as a call for taking the
implications more seriously that the representational scope of the model has for
defining appropriate inclusion and exclusion criteria in the clinical trial design.

Let me close this section with a working definition of scope validity:

(SV) Scope validity denotes the matching between the target as operationalized in
the setting of experimentation and the target as operationalized in the setting of
application.

In this understanding, the scope validity of an animal model in relation to a clinical
study would include an assessment of the conditions of the particular clinical trial,
which are best fitted to allow for testing the preclinically tested drug’s mode of action
in the human context. Importantly, scope validity is not identical to external validity,
but rather an additional tool to refine the frame under which external validity is
assessed.

In other words, we could describe a failure due to problems of scope validity as
occurring when the domain of successful applicability is different from the domain
of application that the intervention was tested on. Consider this definition from
biomedical researchers Bert ‘t Hart et al. (2018) who apply validity terms to animal
models of Multiple Sclerosis (MS): “External validity: represents the extent to which
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the observed effect of a treatment in an animal model can be generalized to the fotal
MS patient population.” (ibid.: 263, my italics). In contrast to this total generaliz-
ability of external validity, scope validity would then represent the matching
between MS as it is diagnosed in the studied patient population and MS as it is
modelled in the animal. Importantly, I do not assume one specific form of relevant
similarity between a target as it is modelled and a target as it is diagnosed, when I
refer to the matching of targets. The question of what makes a good match rather is a
central question that the focus on scope validity helps to address (see the next
sections). In general, if the scope validity is high, this should imply that the
translational set-up is, given the current scientific knowledge, well suited to test
whether the preclinical results could be extrapolated to the human patient study
group. Scope validity does in and of itself not capture the total generalizability of the
intervention’s effect, but rather the matching of a model and a specific clinical trial
design. This has important consequences, because if we take ‘t Hart and colleagues’
definition of external validity as stand-alone measure, we would need to disqualify
animal models that only allow for generalizability for a small set of the total patient
population as having a weak external validity. Yet, as has been argued in the case of
clinical trials on antidepressants, there might be good candidates that could be
effective for a subset of the patient population. If we took this group as reference
class for evaluating external validity, the external validity would be presumably
much higher than if we took the group of all people who receive a diagnosis of
depression. At the same time, this need not mean that we should change the
diagnostic criteria of a given disease altogether. In contexts beyond drug testing,
for instance the assessment of socioeconomic factors that impact (mental) health, it
might be more adequate to sample the patient population in a different way. As I
have argued elsewhere in more detail, there are good reasons for taxonomic and
explanatory pluralism in medicine, but it demands additional measures that check
what transferred data or translated results exactly refer to (Kutschenko 2011a, b).
Scope validity responds to this task.

9.3 Towards a Relational Epistemology

In this section, I contextualize my approach to scope validity within a relational
epistemology that is based on a particularistic perspective on disease (Sect. 9.3.1).
I argue that this approach allows to ask new philosophical questions about specific
scientific methods that respond to the challenge of scope validity (Sect. 9.3.2).

9.3.1 A Particularistic Perspective on Disease

My definition of scope validity is grounded on a relational approach to the objects of
medical research: this means to not compare how well a given practice hits an ideal
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disease entity, but how well the target of one practice fits the target of another
practice for which it attempts to provide a solution. This implies, for example, to not
take for granted that practices of diagnosing disease or pursuing clinical trials carve
nature at similar joints. The goal of a relational approach is to critically assess the
extent and ways in which, for instance, the disease target that is operationalized
when testing a drug in the highly-controlled setting of a clinical trial fits to the
disease target that is reflected in the diagnostic practices of a primary health care
setting (i.e. the context of application for which the context of testing attempts to
provide a solution). In the trial, patient groups are often selected with expensive
diagnostic technologies, such as PET-neuroimaging, but these technologies of
identification are not available, affordable, and possibly desirable in all health care
settings in which the experimental knowledge shall be put to practice. This is in
those cases problematic, in which the ways of carving out the target in the experi-
mental setting leads to a meaningfully different patient group composition than the
one to which the knowledge is translated. In these cases, the practices identify
different types though they are said to refer to the same disease. A relational theory
acknowledges that in every single context, in every single laboratory, on every single
occasion, a concrete manifestation (in an individual patient, in a clinical population,
or in a model system of biomedical experiment) must be newly attributed to an
abstract phenomenon-of-interest (like ‘disease x’ or ‘memory’, see Sullivan 2009;
Feest 2011; Meunier 2012; Hauswald and Keuck 2017; Huber and Keuck 2017 for
examples that are, however, not analyzed with explicit reference to a relational
theory). Much in line with Gaston Bachelard’s concept of a phénomenotechnique,
the technologies and experimental procedures that are applied to make the
phenomenon-of-interest examinable within the confines of a given research context
impact the delineation of the target object (see Rheinberger 2006b). The very
particular target objects of biomedical experiments therefore do not precede research
although they aim to answer a question that is raised by a reality that exists outside of
the laboratory.

The degree to which this particularistic perspective matters for successful trans-
lation of medical research results across local settings is a case-by-case empirical
question. Some positively tested interventions into medical issues may require
thorough knowledge and strict adherence to the precise rules of operationalization
applied to the study. In other cases, there might be more tolerance.

The general approach of turning philosophical attention to practices of research is
in line with a methodological development to characterize the generation, transla-
tion, and assessment of scientific knowledge in the real (read: social, complex,
messy) world (see e.g., Wagenknecht et al. 2015). A main strand of research within
this field of study has been the examination of how value judgements and divergent
interests define the aim of a given research enterprise and thereby affect the design
and evaluation of scientific studies (e.g., Longino 2002; Carrier 2004; Douglas 2009;
Solomon 2015). “Identifying these features of a local epistemology, particularly the
assumptions and values that link methods to kinds of knowledge sought, is a matter
not just of picking out the methods and standards that link data to hypotheses in
research articles but of reconstructing them from an analysis of the context of
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inquiry: correspondence; accounts of controversy and of interventions in contro-
versy; study of institutional settings, priorities, and constraints.” (Longino
2002: 187).

The turn to local epistemologies of medical research has given rise to the
acknowledgement that the multitude of sub-disciplines (e.g., anatomy, epidemiol-
ogy, pharmacy) within medicine as well as the scientific approaches to medicine
make use of various epistemological frameworks and metaphysical assumptions
regarding theories of disease(s) (see e.g., Lemoine (2011) for an elaboration on the
general claim with respect to explanations of disease). Anya Plutynski (2018)
recently inquired with respect to the conclusions of Marta Bertolaso’s (2016)
study on the multitude of understandings of cancer, whether “we should consider
giving up the very idea of general theories of cancer.” It is not clear if the different
theories relate to the same object. Preclinical studies might give rise to disease
ontologies in the plural — just as Annemarie Mol has argued with respect to
arthrosis within medical practice (Mol 2002). If this is the case, the much-discussed
epistemological question of whether explanations that are yielded from different
experiments will result in an integrated pluralism (as advocated prominently by
Mitchell 2009) becomes second to questioning the very conditions for identifying
disease and translating knowledge based on site-specific identification practices
across different domains of medical research and practice.

9.3.2 Scoping Methods

There have been some suggestions to apply a relational account to capture the
interdependencies between world, data, data models, and theory in the life sciences
(e.g., Leonelli 2019). Scope validity takes this route even further: it side-steps
general metaphysical assumptions about diseases though acknowledging that differ-
ent practices of diagnosing and defining disease come with ontological implications.
This perspective urges us to ask in every case study and in every context how exactly
the target object is framed and what strategies are applied to evaluate in how far a
given research setting conditions the scope of application. The relational approach is
well suited to make differences in scientific practices, theoretical assumptions, value
judgements, and interests of various actor groups explicit. A relational approach is
well-compatible with approaching disease as historical and practical concepts (see
e.g., van der Linden and Schermer, Chap. 19, this volume, Binney, Chap. 7, this
volume, Fangerau, Chap. 3, this volume). However, it puts a lot of normative weight
on the assessment of the adequate identification of the target in local settings as well
as the evaluation of their matching across contexts of experimentation and applica-
tion. The relational perspective thus allows us to ask new philosophical questions
regarding scientific methods. From a philosophical point of view, we can ponder the
dimensions of adequacy in medical research. From a scientific point of view, we can
probe methods to assess and increase the scope validity of a model or test regarding
its intended use.
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From a philosophy of science in practice perspective, it can be a useful first step to
turn the attention to methods that are already used by scientists and that can be
related to scope validity in some way or another — though they have so far not been
analyzed as responding to the same meta-methodological issue. Examples could
include backward or reverse translation of animal models and retrospective epide-
miological studies. Reverse translation denotes the testing of an intervention that is
known to work (or not to work) in humans in animal models. They aim to check for
and characterize failures of animal studies to reproduce the human effects, to refine
measures of outcome parameters in animals, and/or to compare the validity of
different animal models with respect to their capacity of mimicking the proven
(in-)effectiveness in human trials. Indeed, good candidates for scoping methods
seem to be connected to discussions of dissatisfaction with the current structure
and practice of biomedical research, and attempts to remedy the experienced short-
comings. For instance, Bert ‘t Hart and colleagues (2018) define reverse translation
as, “when a promising new treatment fails to show efficacy in clinical trials, the
reason(s) for failure are investigated by retesting in a relevant animal model (clinic to
lab).” They describe reverse translation as an important step to better understand
species- (or strain-)specific pathophysiological mechanisms of a disease and prob-
lems that result thereof for extrapolation. The scientists echo the complaint from
Belzung and Lemoine (2011: 1) that too little research has been funded that applies
“the back-translational approach. ... going from the bedside to the bench.” Exper-
imental designs that employ reverse translation could be used as ““a learning princi-
ple” (‘t Hart et al. 2018: 267) for drawing conclusions about the pathophysiological
mechanisms that led to a failure of extrapolation from animals to humans. I propose
that reverse trials could be used as a scoping method to investigate which target a
model might best fit and how to improve and assess the matching.

Conceptualized in this way, we can compare methodological strategies like
backward-trials with methods from other subdisciplines such as epidemiology. I
mentioned above that some epidemiologists have been very critical of the new
biomarker-based research framework to investigate Alzheimer’s disease. This
framework builds on evidence from longitudinal studies that identified a population
according to their performance in neurocognitive tests, and then followed this cohort
of people with ‘mild cognitive impairment’ over years to ascertain their heightened
risk to develop symptoms of dementia due to Alzheimer’s disease. In contrast, the
skeptical epidemiologists argue that evidence from retrospective studies have not
been taken seriously enough (Amieva, Glymour, personal communication). In these
studies, the starting point is not a putative risk population, but people who have
already developed severe symptoms of dementia and received a clinical diagnosis.
The epidemiologists then backtrack the patients’ medical (and biographical) records
for commonalities in their midlife, years before they received the diagnosis. Such
studies have shown that a low body mass index was significantly correlated with a
dementia diagnosis two decades later (e.g., Qizilbash et al. 2015). This method does
not mean to discard neurocognitive testing as tool to identify a population at risk, but
it would help to quantify how many patients who receive a dementia diagnosis at the
end of the study were overlooked by neurocognitive testing, because cognitive
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problems did not occur as early signs in their cases. Again, such retrospective study
designs have mostly been discussed as testing a hypothesis (here: the falsification of
a potential correlation between obesity and dementia) or to generate alternative
aetiological hypotheses (that high metabolic rates might be involved in dementia
development) for additional testing in longitudinal epidemiological or laboratory
studies. However, we could also analyze and apply such retrospective studies as a
scoping method for testing what proportion of the clinical diagnoses of Alzheimer’s
disease did not previously fall into the category of mild cognitive impairment (this
has been suggested to me by epidemiologist Héléne Amieva).

9.4 Conclusion

In this paper, I have shown that traditional validity concepts assess the informative-
ness of a model or test by deploying some abstract concept of the target of modelling.
These validity concepts have proven to be ill-suited to assess and refine how well the
target of experimentation matches the target of application, not in general, but within
the particular local context. To fill this gap, I have introduced a relational approach to
medical objects of inquiry that side-steps metaphysical questions about what disease
is in general and that is apt for investigating how knowledge generation within one
biomedical context conditions the way in which a medical problem is identified in
another context. Scope validity does not contradict other validity measures but
elucidates a dark spot, and thus could be used complementary to other validity
concepts. In contrast to variants of construct validity that assess how close the test
hits the abstract entity, scope validity captures how well the target in the experimen-
tal test fits to the target in the application setting. The process of forming an ideal of a
given disease entity in modern medical sciences (Rosenberg 2002) puts medical
scientists and philosophers in the position of having to judge the right way to
delineate disease(s). My alternative, relational approach focuses instead on the
differences between the relata of animal models, research populations, and the
group of people who receive a diagnosis in general health care. Instead of prioritiz-
ing one way of delineating disease according to an assessment of how close the
given operationalization comes to the idealized disease entity, scope validity
addresses the matching (and mismatching) of identifying disease types across
concrete contexts.

This tasks researchers in philosophy and science to identify, first, which
approaches should be legitimately included in such an analysis; second, how to
assess practices of identifying disease within a given context; third, how to examine
their matching; and fourth, how to guide the assessment of the matching towards the
values we want to see instantiated in a good health care system. Each of these steps,
and perhaps the last one most of all, will undoubtedly raise many discussions and
concerns, because it might lead us to question the freedom and disinterestedness of
scientific inquiry. It is important to raise these (and other) concerns and to examine in
detail under what conditions they are warranted. However, it is equally important to
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keep in mind that when animal scientists ask for funding from medical research
organizations and when pharmaceutical companies run experiments on human
beings, there needs to be some accountability for how this research can benefit
humans. The resort to abstract concepts of disease has at least in some cases
deprivileged attempts to improve scope validity, as exemplified in the case of a
pharmaceutical company’s strategic choice to not test a potential antidepressant in a
better matching, but much smaller subpopulation. If there was a regulatory require-
ment to assess (and publish this assessment of) the scope validity of a clinical trial
design in relation to the animal models that were used to provide mechanistic
evidence for a drug’s mode of action, such strategic choices would at least be
more difficult to advocate. Scientists from various subdisciplines have already
developed methods, such as reverse translation, that could be used to examine the
matching of scopes across research contexts. Scope validity can serve as a meta-
methodological category for identifying, collecting, comparing, and analyzing such
scoping methods, thereby bringing attention to the epistemological work done in
these subdisciplines.

My philosophical account of a relational approach to medical issues and the focus
on scientific methods of assessing adequacy bears certain assumptions and limitations
with regard to using scope validity as a conceptual tool. It does not provide a fixed set of
criteria of adequacy that can serve as a universal standard for evaluating medical
research. Rather, the next step would be to provide a more nuanced vocabulary for
weighing the premises of local operationalizations of disease within a given experi-
mental design against its intended scope of application. An assessment of a research
trial’s scope validity neither privileges a certain definition of disease, nor does it
necessarily entail that only research should be funded that fits best to received diag-
nostic criteria. This means that researchers who detail their experiment’s or model’s
scope validity need to question what their disease operationalization implies for the use
of their research results in other contexts. Given the social organization of biomedical
research as a highly segregated, multi-professional enterprise, the answers to the
question of how the premises of research designs in different labs, clinical studies,
and application contexts fit to each other will remain underdetermined in many cases.
There are too many variables in the process of translating research. [ want to argue that
this should not be seen as a shortcoming, but rather as an indicator that the concept of
scope validity might indeed be of use as a tool for science. The assessment of scope
validity will generate questions, which can be made productive when directing philo-
sophical and scientific research into applying and possibly inventing or improving
methods to better qualify the adequacy of translational medical research.
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Chapter 10 )
Scope Validity in Medicine: An Asset S
to the Epidemiologist’s Armoury

Frank J. Wolters

In recent years, increasing attention for internal validity has aimed to reduce bias and
increase reproducibility of translational biomedical research (Van der Worp et al.
2010; Sena et al. 2010). Yet, translation of findings across research domains remains
challenging. In a chapter that is conveniently pragmatic for a medical doctor and
pleasantly methodological for an epidemiologist, Lara Keuck (Chap. 9, this volume)
argues that the translation of biomedical research from bench to bedside may benefit
from a focus on ‘scope validity’: the extent to which an experimental target matches
the intended application. Keuck reasons that more awareness and better articulation
of the scope of preclinical investigations could support epistemic reasoning as well
as knowledge utilisation in biomedical research.

Aforementioned definition of scope validity positions it amidst construct validity
(i.e., the extent to which a measure assesses what it is supposed to) and external
validity (i.e., the extent to which findings of a study are generalisable to other
contexts). While the difference with the former quickly becomes clear, the distinc-
tion between scope validity and external validity warrants closer inspection. Keuck
builds notably on examples from the fields of Alzheimer’s disease and multiple
sclerosis. In the latter example, external validity represents the extent to which the
observed effect of a treatment in an animal model can be generalised to the entire
population of patients with multiple sclerosis. Scope validity then represents the
concordance between multiple sclerosis in the patient population and multiple
sclerosis in the animal model. Any such comparison—of the disease between
different contexts—relies in part on the definition of the disease of interest. In
other words, we cannot fully appreciate the notion of scope validity without a closer
inspection of the nosology and ontological aspects of the disease.
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The examples of multiple sclerosis and Alzheimer’s disease illustrate that any
mismatch between an experimental target and its intended application could be due
at least in part to uncertainty about the definition of disease. Rare monogenic variants
in genes like PSENI and APP are definite causes of Alzheimer’s disease, presum-
ably through the accumulation of the amyloid-p protein, and these genetic variants
have long served as a benchmark for animal models of the disease. If all cases of
clinical Alzheimer’s disease had a shared underlying mechanism, it would follow
that treatment trials in those animals would conceptually apply to all clinical cases in
humans, i.e., the animal trials would have scope validity, albeit not necessarily
external validity.

Over the years, however, it became clear that the aetiology of clinically defined
Alzheimer’s disease is multifactorial, as distinct mechanisms give rise to very
similar clinical phenotypes. In other words, the more or less typical conglomeration
of various clinical symptoms (i.e., a syndrome) often has multiple potential under-
lying causes, occurring either jointly or in isolation. Each of these causes in itself can
be seen as a distinct disease, i.e., an object that is generally defined by its presumed
single pathophysiological pathway. Medicine is rich in clinical syndromes of which
the precise causes are uncertain or—equally often—cannot be determined in the
individual patient due to the concurrence of several potential contributing objects
(Rothman et al. 2008). This is the case for dementia, depression, and many other
syndromes alike. Moreover, the definition of a disease often changes with our
understanding of the underlying pathophysiology. For example, in the realm of
cardiovascular medicine, atherosclerosis (i.e., the thickening or hardening of the
arteries) for decades was considered a single entity, from which basic science models
were construed. Owing to increasingly fine-grained assessments using novel tech-
nology, it now becomes clear that the nature of atherosclerosis in fact is rather
heterogeneous (Slenders et al. 2022), reflecting multiple underlying disease pro-
cesses. Similar developments are on the horizon for Alzheimer’s disease (Tijms et al.
2020).

The changes in disease constructs over time call into question the assumed scope
validity of many prior studies. As aetiological heterogeneity of a disease or syn-
drome emerges, the prior scope can no longer be assumed to capture the whole
disease. It raises the question how we may reliably determine scope validity avant la
lettre, in the absence of a clear disease label. Keuck (Chap. 9, this volume) addresses
this by saying scope validity “need not mean that we should change the diagnostic
criteria of a given disease altogether, because in other contexts than that of drug
testing such as, for instance, the assessment of socioeconomic factors that impact on
(mental) health, it might be more adequate to sample the patient population in a
different way.” Although for certain questions, notably related to public health,
indeed syndrome diagnoses are the best reflection of disease burden, they are often
incapable of dealing with the large heterogeneity in clinical presentations and
disease course. In patient care therefore, changes in disease entity seem indispens-
able in improving diagnosis, prognosis, and treatment. When limitations in knowl-
edge about a disease give rise to scope mismatch, empirical evaluation may be the
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only solution. Still, progress from empirical science could benefit from revisiting
past research through both historical and contemporary lenses.

Inherent to empirical science and the process of scientific discovery is the urge to
generalise observations—through inductive reasoning—to more abstract notions of
reality. Scope validity calls for more caution when crossing the boundaries of our
scope. Is this a problem in the scientific quest for access to a mind-independent
world, where truth awaits?

Keuck’s introduction suggests she might take a pluralist or relativists stance in
answering this question. “Validity is never unmediated, never absolute,” she writes
in the opening paragraph. This aligns with an ‘adequacy-for-purpose’ stance towards
validity, stating that the truth of claims holds only in the context of the specified
framework of assessment. Scope validity fits with the notion that physical theories
can be at odds with each other and yet compatible with all possible data; they can be
logically incompatible and empirically equivalent (Quine 1970). To come back to
the example of Alzheimer’s disease: the assertion that environmental factors affect
amyloid-f levels may be valid in the context of the APP and PSEN1 mutations, but
not necessarily for sporadic amyloidosis. Yet, many researchers felt that similarities
between monogenetic and sporadic Alzheimer’s disease allowed for a broader
extrapolation of results. Their disagreements may well have been fed by incorrect
perception of the scope of prior research, part of which boiled down to a semantic
confusion of tongues. More careful definition of terms may have circumvented long-
lasting feuds in the scientific discourse on Alzheimer’s disease, and an explicit
mention of study scope could have facilitated this conversation. However, the
Alzheimer disagreement was fuelled too by different weights people gave to the
available scientific and pragmatic arguments (e.g., the need for better treatment) that
urged them to either err on the side of caution or sail closer to the wind. It illustrates
that even a correct verdict on scope validity provides no guarantee for valid theory
choice and policy against the backdrop of other contextual values. It calls to mind the
arguments for underdetermination made by Imre Lakatos and Paul Feyerabend that
“the difference between empirically successful and empirically unsuccessful theories
lies in the talents and resources of their respective advocates” (Laudan 1990).
Perhaps here, we should borrow from teachings of epidemiology on external valid-
ity, and likewise consider scope validity in the end a matter of consensus.

Moving towards the applicability of scoping methods, Keuck draws parallels with
other methodical disciplines that aim to improve the match between experimental
target and intended application. In particular, she turns to life-course epidemiology,
in which people are followed through life for many years if not decades. This allows
for mapping of disease trajectories in relation to preceding risk factors, an approach
that bears resemblance to medical practice, which often starts with a clinical obser-
vation and then tries to look for explanatory factors in a patient’s history. When done
prospectively in population cohorts, one can better discern signs and symptoms that
would easily go unnoticed and unreported with a more advanced disease presenta-
tion in clinical setting. Such approaches have helped, for example, to acknowledge
the early importance of cognitive deficits, in addition to motor function impairment,
in patients with Parkinson’s disease (Darweesh et al. 2017).
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Fig. 10.1 Mapping scope validity across different studies could provide insight in the applicability
of results. The coloured areas represent the scope validity of different studies, with the red lining
demonstrating the overall scope validity of available evidence. (Inspired by Sjgberg et al. 2008)

Examining a topic of investigation through the lens of scope validity, a
two-dimensional model may be construed that depicts the state of translational
evidence (Fig. 10.1). The clustering or dispersity of studies within this framework
could visualise the extent to which the available evidence is consistent with appar-
ently incompatible theories. For example, the notion that discrepancies between
studies 1 and 2 in Fig. 10.1 could be explained by scope differences is further
explored by designing and mapping an additional investigation (e.g., study 3) on the
intersect of prior evidence. Using such modes of visualisation, one might start to
explore the utility of scope validity in identifying knowledge gaps and weighing
arguments in favour or against the viability of a scientific theory. This map could be
redrawn as knowledge accumulates, like geographical maps after voyages to previ-
ously uncharted territory. As the resemblances across species in gene effects and
clinical disease phenotypes are unravelled (The Zoonomia Project 2023; Clarkson
2022), assessment of scope validity too may change.

The incorporation of scope validity in the medical sciences can borrow from prior
applications in other fields. In software engineering, scope validity has helped to
define “the universe of discourse in which a theory is applicable” (Sjgberg et al.
2008). In commercial enterprises, scope verification and validation ensure that
products meet the intended requirements and stakeholders’ needs. These fields
have in common with contemporary medical academia that they are judged largely
by their usefulness in achieving societal goals, a rather pragmatic focus on
valorisation and knowledge utilisation that paves the way for scope validity in the
biomedical arena. The notion of precision medicine further encourages approaches
to dissolve heterogeneity in disease course (Phillips 2020), and a contextual
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approach like scope validity promotes the unravelling of scope-specific mechanisms,
like in the abovementioned case of atherosclerosis.

Clear communication is at the foundation of scientific discourse, and this involves
internal validity as well as the population and scope to which results are
generalisable. Attention for the scope validity of empirical studies is therefore a
welcome guest to the table. Scope validity advocates a clear notion among
researchers about their position within the broader field of study. In an era of
increasing superspecialisation, this alone is a task as daunting as it is imperative.
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Chapter 11 ®)
The Biomarkerization of Alzheimer’s e
Disease: From (Early) Diagnosis

to Anticipation?

Marianne Boenink and Lennart van der Molen

11.1 Introduction

In the last decennia the number of tests to diagnose disease has increased exponen-
tially, thanks to the rise of novel technologies like imaging, and biochemical, genetic
and other molecular tests. Both the bodily parameters examined and the information
produced by these technologies have come to be referred to as ‘biomarkers’. Bio-
markers are viewed as crucial vehicles to realise ‘personalized’ or ‘precision med-
icine’ (Hood 2019; Faulkner et al. 2020; see also Boenink 2016a). This
‘biomarkerization’ (Metzler 2010) of diagnosis has brought along an increasing
number of ‘asymptomatic diseases’—but also many controversies regarding the
desirability of such disease concepts (e.g. Elgart et al. 2023; Mark and Brehmer
2022; Vogt et al. 2016, 2019; Fiala et al. 2019; Tinland 2022).

Practices of diagnosing asymptomatic disease are usually associated with the aim
of (secondary) prevention: by identifying pathology before symptoms arise it may be
possible to intervene earlier and thus to decrease severity or even fully avoid
symptoms later on. ‘A-symptomatic disease’ is thus interpreted as ‘pre-symptomatic
disease’. As indicated above, the identification of such disease is enabled by
technologies claiming to offer a ‘window’ into disease and health. Disease without
symptoms typically is technologically constituted disease (Hofmann 2001).
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The concept of ‘asymptomatic disease’, however, has been contested since its
emergence. First of all because it challenges the traditional view that the aim of
healthcare is to respond to and, where possible, alleviate complaints, symptoms and
functional impairment. Moreover, many critics have pointed out that identification of
asymptomatic disease is associated with the harms and costs of potential overdiag-
nosis and overtreatment (Hofmann et al. 2021; Brodersen et al. 2014; Hofmann and
Skolbekken 2017; Kreiner and Hunt 2014). Additionally, such diagnoses are said to
medicalize people who do not feel ill, which may incite stress, anxiety and stigma,
but also relocate responsibility for health and ignore non-medical interventions
(Mark and Brehmer 2022; Hofmann 2022). Diagnosing asymptomatic disease
creates “patients in waiting” (Timmermans and Buchbinder 2010) or even
“previvors”: individuals identifying as survivors of breast cancer thanks to predictive
DNA diagnostics (Getachew-Smith et al. 2020). In any case, the implied (but
contested) normativity of diagnosing and acting upon asymptomatic disease is that
the value of health should trump all other values in human life. A diagnosis of
asymptomatic disease not only redescribes what is going on in one’s body, but also
tends to re-evaluate what is at stake, what should be done, who should decide and
take which action—in brief, of how to pursue a good life.

Recently, controversy has been particularly prevalent in the domain of
Alzheimer’s disease (AD). In the last 15 years the emergence of AD biomarkers
has led to repeated adjustments of two sets of criteria used to define and diagnose
AD. Both of these included proposals to introduce the category of ‘preclinical
Alzheimer’s disease’, initially for research purposes only (Jack et al. 2011, 2018;
NIA-AA 2023a, b; Dubois et al. 2007, 2010, 2014, 2021). Each revision of the two
sets was followed by critical commentary from a broad range of authors (including
one of the authors of this chapter). These critics pointed out conceptual confusions,
but mainly raised concerns about the drawbacks, risks and/or futility of labelling
individuals with preclinical AD, in particular when an effective cure for AD is
lacking (e.g. George et al. 2011; Boenink 2018; Schermer and Richard 2019; Isaacs
and Boenink 2020; Schermer 2023). The impact of such criticism has been negligi-
ble. In the recent draft revision of the NIA-AA guidelines the concept of ‘preclinical
AD’ is considered sufficiently robust for clinical use (NIA-AA 2023a).

This chapter offers an analysis of recent developments in the AD biomarker field
and their impact on conceptualization of the phenomenon ‘AD’. Rather than focus
on the emergence of ‘preclinical AD’ only, however, we aim to show how bio-
markers have more broadly impacted the interrelation between symptoms, patho-
logical observations and AD categories. This first of all helps to better understand
why there is so much confusion and controversy surrounding biomarker-based
diagnosis of AD. Secondly, the analysis suggests that it might be more productive
to shift attention from diagnosis to prognosis, or rather: anticipation.

In what follows we first outline developments in the field of AD biomarkers in the
last decennia. We then offer a conceptual reflection on biomarkers, arguing that these
may be informed by and reinforce two analytically distinct modes of thinking about
and dealing with disease, the ontological and the physiological one. In the next
sections we use this distinction to make sense of the developments and controversies
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in the AD domain, pointing out that gradually, but often implicitly, a shift is taking
place towards a physiological, rather than an ontological mode of understanding
AD. We suggest, moreover, that such a shift may indeed fit with the heterogeneity of
disease opened up by biomarker technologies. We continue by pointing out the
implications of this shift for the experience of AD (with or without symptoms) and
conclude with some reflections on why and how similar trends may be visible (and
helpful) in other disease domains.

11.2 Biomarkers for Alzheimer’s Disease: Food
for Thought

From its inception in the early twentieth century, the golden standard for diagnosing
AD were the “plaques and tangles” found at autopsy in the brain of patients who
during life had manifested symptoms of dementia (Ballenger 2006). So, AD has
always been a diagnosis identifying a specific subset of all patients with dementia
symptoms. As Ballenger shows, which symptoms and patients were included actu-
ally varied over time. For example, until the 1970s AD was thought to manifest only
in patients whose dementia started at a relatively young age (before 65), thus
suggesting AD was “pre-senile dementia”. By the end of the 1970s the age criterion
was dropped for various reasons, leading to a steep rise in the prevalence of AD. On
the pathological side things were also complicated, since the ‘plaques and tangles’
typical for AD could be made visible at autopsy only. This meant that any in vivo
diagnosis of AD remained uncertain. As a result, AD was diagnosed for decennia by
exclusion: if diagnostic examination revealed no other explanations for the dementia
symptoms, the patient probably suffered from AD.

In 1984 the first AD diagnostic criteria were published, to facilitate the establish-
ment of the natural history of the disease, incorporation in research protocols,
comparison of clinical trials and, importantly, improve the reliability of the diagnosis
(McKhann et al. 1984). The committee stresses the importance of the conception of
these criteria by reporting that about 20% of individuals clinically diagnosed with
AD during life show pathology of other conditions, and not AD, at autopsy
(McKhann et al. 1984). The 1984 AD criteria feature a two-step diagnostic approach.
First the presence of a dementia syndrome is established (including ““a history of
decline in performance and by abnormalities noted from clinical examination and
neuropsychological tests” (McKhann et al. 1984: 940). Subsequently, the likelihood
of AD causing this syndrome is assessed (requiring “a typical insidious onset of
dementia with progression and (. ..) no other systemic or brain diseases that could
account for the progressive memory and other cognitive deficits” (ibid.: 940)).
Whereas the first is based on reports and measurement of behaviour, the latter can
include lab tests of bodily material to exclude alternative causes for the dementia
syndrome. The criteria propose three diagnostic categories, referring to the level of
certainty about the diagnosis: ‘possible AD’ (in case of symptoms of progressive
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dementia but an aberrant onset, presentation or clinical course), ‘probable AD’
(progressive deficits in two or more cognitive domains, established via neuropsy-
chological testing, and no alternative explanation of these progressive deficits) and
‘definite AD’ (to be established only if ‘probable AD’ is confirmed by histopatho-
logic evidence from a biopsy or autopsy). Overall, then, a reliable AD diagnosis
according to these criteria requires both symptoms and biological evidence. An AD
diagnosis is impossible without symptoms, but full certainty about the diagnosis is
gained only post mortem. The possibility that individuals could show pathology post
mortem while not having suffered from symptoms during life is not even mentioned.

Although ‘disease without symptoms’ was not an option in the 1984 criteria, soon
afterwards some started asking questions regarding how many symptoms had to be
present and how severe these should be to justify an AD diagnosis. After all, since
onset of dementia symptoms in case of AD was typically considered ‘insidious’, one
might wonder where to draw the line between minor complaints and possible AD
dementia. In the 1990s the concept of ‘Mild Cognitive Impairment’ or MCI
(Petersen et al. 1999) was introduced to refer to individuals who suffered from
memory or other cognitive impairments that were more serious than common for
their age and education, while not satisfying criteria for dementia syndrome. Con-
troversies ensued whether MCI should or should not be understood as a precursor to
dementia or AD. Subsequently, cohort studies indicated that a minority of subjects
labelled with MCI deteriorates towards dementia or AD in the following years, that
some may return to ‘normal’ functioning, and that ‘turnover’ is lower when subjects
are recruited from a community setting rather than among visitors of a memory clinic
(Petersen et al. 1999; Busse et al. 2006). Some critics questioned whether the MCI
concept was useful at all, since mild cognitive complaints might belong to ‘normal
ageing’, and assigning a label might have a medicalising impact (Whitehouse and
Juengst 2005). Thus, although it has been generally acknowledged that clinical
symptoms of AD (and dementia more generally) develop and deteriorate over
time, drawing a clear boundary between health and disease proved challenging.

The emergence in the late twentieth century of technologies to investigate the
human brain and the central nervous system (like PET scanning and CSF analysis)
led to attempts to observe the presence of plaques and neurofibrillary tangles (now
known to consist of the proteins amyloid and tau respectively) in living persons
rather than post mortem (Lock 2013). In due time, both amyloid and tau could
successfully be visualized and quantified by PET-scanning as well as CSF-analysis.
The resulting biomarkers were claimed to decrease the uncertainty of clinical AD
diagnosis by providing insight in pathology in vivo. Moreover, basic research into
the development of the amyloid plaques and tau tangles had led to the conclusion
that these might be developing long before symptoms appeared. Applying the novel
biomarker technologies to individuals with no complaints or MCI might be a good
way to enable not only a more reliable, but also an earlier diagnosis.

As aresult of the developments in the biomarker field, AD disease criteria started
to be (re-)adjusted; since 2007 a wealth of disease criteria have been published by
multiple working groups and regulatory bodies. For reasons of space, we will
reconstruct here the development of the criteria published by the American National
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Institute of Ageing and the Alzheimer’s Association (NIA-AA) only. Rather similar,
but sometimes also slightly different, adjustments were made by an international
(largely European) working group (Dubois et al. 2007, 2010, 2014, 2021) and in the
DSMS5 (APA 2013; for comparisons of these sets of criteria see Boenink 2018 and
Schermer 2023).

11.2.1 NIA-AA 2011

The first NIA-AA revision of the 1984 criteria was published in 2011, now
distinguishing criteria for three different diagnostic categories: ‘dementia due to
AD’, ‘MCI due to AD’ and ‘preclinical AD’ (McKhann et al. 2011; Albert et al.
2011; Sperling et al. 2011; accompanied by an overarching introductory paper (Jack
et al. 2011)). These phrasings first of all show that the novel biomarkers were
considered to increase certainty about the pathology underlying the clinical symp-
toms: the latter are now said to be “due to” the former. In the case of ‘dementia due to
AD’, however, the authors (led by the same McKhann as in 1984) prefer to speak of
“probable/possible AD with evidence of the pathophysiological process” and stress
that AD remains a clinical diagnosis, which positive biomarker tests may help
corroborate in specific situations. They seem to be more careful than the authors of
the other two papers: “In persons who meet the core clinical Criteria for probable AD
dementia biomarker evidence may increase the certainty that the basis of the
clinical dementia syndrome is the AD pathophysiological process.” (McKhann
etal. 2011: 266; original emphasis and capital). Another important change is that the
criteria show a multiplication of disease labels, covering not only those with minor
symptoms (‘MCI due to AD’) but also individuals lacking any symptoms (‘preclin-
ical AD’). The latter category fully depends on evidence of deviant biomarkers and
is said to be fit for research purposes only.

These pre-disease categories were considered particularly useful to enable clinical
trials with AD drugs that had not, or hardly, been effective in patients with symptoms
(Lock 2013). The idea is that prescribing treatment to individuals with preclinical
AD might actually be much more effective in removing or reducing (in particular)
amyloid load, and thus prevent symptoms later on. This prevention-oriented way of
thinking and the focus on amyloid rather than tau biomarkers are supported by the
widespread ‘amyloid cascade hypothesis’, which reconstructs in a rather linear and
deterministic way how amyloid plaques gradually develop and subsequently lead to
the formation of neurofibrillary tangles, ultimately resulting in cognitive deficits
and impaired psycho-behavioral functioning (Hardy and Higgins 1992; Jacobs and
Theunissen 2022).

However, research into the correlation between plaques and tangles on the one
hand and symptoms on the other had already repeatedly shown that the connection
between these two is not as tight as often assumed (Whitehouse et al. 2000; Jacobs
and Theunissen 2022). Whereas some individuals with increased amyloid will suffer
from symptoms later on, not all of them will. This observation was confirmed in
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research trying to identify amyloid-based biomarkers. This raises the question, then,
what AD biomarkers actually mark: the presence of disease-causing pathology, the
presence of a risk factor making emergence of symptoms more likely, or meaning-
less biological variation (Boenink 2016b)? Many sceptics doubted whether it was
wise to introduce the category of preclinical AD and pursue AD prevention in view
of such ambiguous scientific underpinning (Schermer and Richard 2019; Isaacs and
Boenink 2020; Schermer 2023). As with many other pre-diseases, the harms and
risks might outweigh the benefits.

11.2.2 NIA-AA 2018

In 2018, the NIA-AA published a diagnostic framework that was solely intended for
use in research settings, thereby proposing another revision of the diagnostic criteria
(Jack et al. 2018). Although the authors present the changes as building on the 2011
criteria, the 2018 framework proposes substantial conceptual amendments. The
authors now opt for a biological definition of AD, turning around the burden of
proof from biomarkers to the clinical phenomena:

[D]ementia is not a ‘disease’ but rather is a syndrome composed of signs and symptoms that
can be caused by multiple diseases, one of which is AD. As we elaborate in the following
paragraph, there are two major problems with using a syndrome to define AD; it is neither
sensitive nor specific for the neuropathologic changes that define the disease, and it cannot
identify individuals who have biological evidence of the disease but do not (yet) manifest
signs or symptoms.(Jack et al. 2018: 538)

Hence, the 2018 criteria reserve the term ‘AD’ for plaques and tangles proven in vivo
and refer to the set of clinically ascertained symptoms previously considered typical
for AD as ‘Alzheimer clinical syndrome’. The authors firmly claim “A [amyloid]
and T [tau] proteinopathies define AD as a unique disease among the many that
can lead to dementia” (ibid.: 553, emphasis in the original).

Moreover, the 2018 criteria endorse the view that AD is a “patho-physiological
continuum” (Jack et al. 2018; Aisen et al. 2017). Rather than identifying separate
clinically defined disease states (AD, Mild Cognitive Impairment and Preclinical
AD) and looking for biomarkers that identify and differentiate each of these states,
the 2018 criteria approach AD pathology as continuously developing over a long
period of time. As a result, both clinical manifestations and the biomarker results are
now supposed to gradually change over time, with the change of the latter considered
to start before the onset of the first, and with amyloid markers changing earlier than
tau markers.

Additionally, biomarkers are now categorized as markers related to aggregated
AP (A), to aggregated tau (T) or to neurodegeneration or neuronal injury (N); this
includes both imaging or fluid biomarkers. The function of the groups differs: ‘A’
biomarkers are said to establish whether an individual is on the AD continuum, ‘T’
biomarkers confirm that an individual has AD, and ‘N’ biomarkers help indicate
disease severity. The latter are indicated in parentheses because they are not specific
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to AD. In the limitations section of the paper, the authors state that “None of the
biomarkers are as sensitive as direct examination of tissue at autopsy” (ibid.: 544).
This does not prevent them from suggesting that much confusion surrounding the
use of the label ‘AD’ might be avoided if we would refer to someone’s biomarker
profile and clinical manifestations only (e.g. A*T*N)~ with dementia). Such a
differentiation, they suggest, “will presumably be useful in tailoring treatment to
the individual when appropriate specific treatments become available” (ibid.: 542).

In line with the view that AD is a pathophysiological continuum, the 2018 criteria
translate the three clinical states defined in 2011 (preclinical AD, MCI and dementia)
into stages, stating “these categories have at times been interpreted to indicate three
distinct entities. In the research framework, we avoid the notion of separate entities
and instead refer to the ‘cognitive continuum’” (Jack et al. 2018: 545). Two types of
clinical staging schemes are proposed, in which cognitive and behavioural manifes-
tations are linked to biomarker profiles. This results in a variety of categories for
those without symptoms: this group includes individuals with ‘preclinical AD’
(profile A*T*(N)™ or A*T*(N)"), with ‘preclinical Alzheimer’s pathologic change’
(in case of A*T (N)"), or with ‘Alzheimer’s and concomitant suspected non
Alzheimer’s pathologic change, cognitively unimpaired’ (A*T~(N)*). In case of
mild symptoms (MCI) similar differentiations are proposed. Whether the biomarker
profiles sufficiently map onto the clinical stages to justify biomarker-based claims
about how an individual’s situation is likely to develop, will have to be confirmed.
However, when comparing their framework to the proposals of another group
(Dubois et al. 2014), the authors do explain that asymptomatic individuals with
biomarker evidence of AD in the 2018 framework are not “at risk of AD”, but have
AD and “are at risk of future cognitive decline” (Jack et al. 2018: 551, our empha-
sis), implying that the labels they propose have a predictive, as well as diagnostic
function.

11.2.3 Draft NIA-AA 2023

NIA-AA is currently preparing another update of their AD criteria; the draft was
open for feedback while this chapter was written (NIA-AA 2023a, b). This time the
criteria are proposed to be ready for clinical use: the categories are now considered
ready to move from research settings to the clinic, although relatively novel bio-
markers mentioned in the paper may have to be further validated. The draft is very
much in line with the 2018 criteria, extending these into an even more elaborate
framework. We will highlight only the changes most salient to the points made in
this chapter.

First of all, only one abnormal ‘core biomarker’ (i.e. either A or T) is now
considered sufficient to conclude that Alzheimer pathology is present, further low-
ering the threshold for the diagnosis of AD (which is still defined biologically). The
reasoning for this reduced threshold becomes almost circular: “Our rational for
diagnosing AD by the presence of any abnormal core biomarker is that the disease
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exists when the earliest manifestation of AD pathophysiology can be detected by
biomarkers, even though onset of symptoms may be years in the future.” (NIA-AA
2023a: 10) The authors explain that this also means that an in vivo biomarker-based
diagnosis may be at odds with the gold standard for neuropathological diagnosis,
since it allows for lower amounts of pathology (ibid.: 11).

The biological redefinition of AD is more radically implemented by proposing to
stop using the term ‘Alzheimer’s Clinical Syndrome’ for those with symptoms but
without (known) biomarkers: “The terms Alzheimer’s, Alzheimer’s disease, or AD
dementia should be reserved for situations where the presence of AD has been
diagnosed biologically” (NIA-AA 2023b: 5, Text box 5). Symptoms should be
referred to in observational and syndromal terms and indications of severity
(e.g. ‘mild dementia’). In effect, this makes the use of the term Alzheimer fully
dependent on biomarker testing or neuropathological examination.

In addition, three new types of biomarkers are added (not all of them considered
ready for clinical use), resulting in an extension of the nomenclature with I-
(indicating inflammation), V- (vascular brain injury) and S- (a synuclein) markers.
Whereas I-markers are claimed to refer to non-specific biomarkers of tissue reactions
involved in AD pathophysiology, V- and S-markers are considered helpful to
identify non-AD co-pathology. In principle, this could result in an extensive multi-
modal (ATNISV) biomarker profile of individuals, although the authors admit that in
practice partial profiling is more likely. For each of the earlier A/T/N/markers the
criteria now distinguish more clearly between imaging-based and fluid-based
markers since their functions appear to differ. Imaging markers point to cumulative
pathological effects and are therefore thought to better align with neuropathological
findings, whereas fluid markers measure (rates of) production or clearance of
pathological substances.

The number of functions biomarkers are supposed to fulfil is further increasing in
the draft 2023 criteria. Although diagnosis is still important, much more attention is
now paid to disease staging and prognosis, while identifying co-pathology and
measuring treatment effects are also discussed. The authors advise to base staging
on core biomarkers (A and T) only, and reserve it for those who have been proven to
be on the AD continuum (having at least one abnormal core biomarker). In other
words, biomarker-based diagnosis should precede staging and prognosis.

With regard to staging and prognosis, the 2023 document attempts to outline (in a
formal way, ignoring specific biomarkers) how biological (biomarker-based) stages
might be associated with clinical stages. In the typical progression trajectory these
two are claimed to be fully aligned. According to the authors, temporal interrelation-
ships between amyloid PET, tau PET and clinical symptoms provide evidence of
such a typical trajectory. It is acknowledged, however, that biomarker test results can
be worse or better than one would expect based on clinical symptoms (and vice
versa), which may be due to “morbid pathology” and “exceptional cognitive reserve
or resistance” respectively (NIA-AA 2023b: 12, Table 6). In the last section of the
document most suggestions for future work are also related to staging and prognos-
tication. The authors conclude by saying that they “envision creating a comprehen-
sive system to stratify risk of progression by incorporating all biomarkers (core AD,



11 The Biomarkerization of Alzheimer’s Disease: From (Early) Diagnosis. . . 149

non-core, and biomarkers of non-AD copathology) along with demographics and
genetics. However, all these goals will depend first on standardization/harmoniza-
tion of biofluid assays, standardized quantification of tau PET, and standardization
of cutpoints for all fluid and PET biomarkers.” (NIA-AA 2023a: 28).

Overall then, the criteria to identify AD have changed substantially since the
emergence of AD biomarkers. Before 2011 ‘AD’ was viewed as a clinico-
pathological entity and a disease that could be diagnosed with certainty only post
mortem. Less than 15 years later AD has evolved into a pathophysiological contin-
uum and a biological condition diagnosed in vivo via biomarker testing. Only one
deviant imaging or fluid biomarker test result, regardless of clinical symptoms,
suffices for the diagnosis—although the 2023 authors urge readers to only use
stringently validated biomarker tests, to interpret results in a conservative manner
and always put them in a clinical context (whatever this may mean for individuals
subjected to biomarker testing without symptoms). These developments clearly
entail that living individuals without symptoms can now be diagnosed with ‘AD’
and that the threshold for AD diagnosis has been lowered substantially. However,
the meaning of such a diagnosis also shifted.

In the next section we aim to provide tools for a better understanding of these
developments by reflecting on the concept of ‘biomarker’ and the various ways in
which such markers may relate to ‘disease’.

11.3 Biomarkers and Disease

Explanations of what biomarkers are and what they do are often full of metaphors.
They are for example called ‘windows’ into health and disease (e.g. Weston and
Hood 2004; Yurkovich and Hood 2019), ‘footprints’ (e.g. Ullah and Aatif 2009;
Daiber et al. 2021), ‘signatures’ or ‘profiles’, in particular when multiple biomarkers
are combined (e.g. Wilson 2017; Chipi et al. 2019). Each of these metaphors has
slightly different implications, but they all imply that biomarkers somehow refer to
something else. Windows open up a world ‘out there’ for our observation. Footprints
suggests that traces are left by a perpetrator, who might be identified and caught
when following the signs. And signatures and profiles stress the personal, specific
character of what is signified. Biomarkers, these metaphors imply, are signs signi-
fying a phenomenon that is larger than and/or underlying what is being observed,
and which is apparently hard to access fully or directly.

According to the most recent FDA definition a biomarker is “A defined charac-
teristic that is measured as an indicator of normal biological processes, pathogenic
processes, or biological responses to an exposure or intervention, including thera-
peutic interventions. Biomarkers may include molecular, histologic, radiographic, or
physiologic characteristics. A biomarker is not a measure of how an individual feels,
functions, or survives.” (FDA 2016, lemma ‘biomarker’). This definition, like the
metaphors above, shows that biomarkers are indicators: signs of something else. It
adds two more things. First, biomarkers look at biological processes and not at
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subjective feeling or functioning. Secondly, they infer something about the charac-
ter of these biological processes, which may be normal, pathogenic, or a response to
a preceding event or intervention.

Neither the FDA definition, nor the metaphors used are very precise about what is
signified. If biomarkers are supposed to indicate whether biological processes are
‘normal’ or ‘pathological’, the ultimate phenomena referred to could be identified as
‘health’ and ‘disease’. However, as the FDA glossary shows, this relation between
biomarkers and disease/health is manifold. Markers can indicate (and often quantify)

(a) susceptibility/risk of disease,

(b) presence of disease,

(c) disease state,

(d) the likelihood of certain future events, recurrence or progression,

(e) predicted response to an intervention,

(f) actual response, or
(g) adverse effects of an intervention (FDA 2016, lemma ‘biomarker’).

At least the first four functions may play a role in establishing disease without
symptoms: biomarkers can show that an individual is at increased risk of disease
(a) or that one is already (latently) diseased (b), and if so, in what stage this latent
disease is (c), and/or how this disease is likely to evolve. With regard to the
distinction between increased risk and disease, according to the FDA glossary risk
biomarkers estimate the likelihood of future disease or a condition in an individual
“who does not currently have clinically apparent disease or the medical condition”
(ibid. lemma ‘susceptibility/risk biomarker’), whereas a diagnostic biomarker
detects or confirms the actual presence of a disease or condition (or a subtype)
(cf. lemma ‘diagnostic biomarker’).

The FDA’s insistence that biomarkers refer to biological processes and not to
subjective feeling or functioning places them firmly in the realm of ‘disease’ as a
bodily phenomenon, as contrasted with ‘illness’ (the subjective experience) or ‘sick-
ness’ (diminished social functioning). However, this still leaves open the question how
‘disease’ or a ‘condition’ is actually conceptualized. As the reconstruction of the AD
criteria shows, the meaning of ‘disease’ in the context of biomarkers should not be
taken for granted. What kind of phenomenon is this disease that biomarkers point to?

Several authors distinguish between an ‘ontological’ and a ‘physiological’ mode
of understanding of disease (Temkin 1963; Rosenberg 2003). Without claiming to
do justice to the historical work underlying this distinction, we suggest it is useful to
grasp contemporary developments in biomarker research in and possibly beyond the
AD domain. We use the distinction here as an analytical tool. The terms ‘ontolog-
ical’ and ‘physiological’ in this chapter do not refer to separate types of diseases, nor
to subsequent historical understandings of disease, but to different modes of thinking
about and approaching disease. These cover various aspects of approaching ‘dis-
ease’ that often tend to go together, even though these aspects are not associated by
logical or causal necessity. The two modes of thinking can be, and often are, used in
relation to the same disease, but this may lead to confusion about what a test is
actually diagnosing or what a treatment is supposed to achieve. Distinguishing the
two modes helps to pinpoint (and where necessary contest) the different ‘logics’
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implied for thinking about and dealing with disease. Moreover, the distinction helps
to recognize how specific technologies may be driven by and reinforce specific
modes of understanding and dealing with disease.

In the ontological mode disease is understood as an object in space, a three-
dimensional entity absent from healthy bodies. This entity is seen as independent
from the individual body, and each ‘disease’ is understood as having a specific
identity of its own, regardless of the body in which it manifests itself. This implies
that the disease is caused by the same pathology, and that this pathology expresses
itself and evolves in the same way in any individual (if not, the patient is suffering
from ‘a-typical’ disease). In this ontological mode of understanding the boundary
between disease and health is relatively clearcut: the disease entity is either present
or absent. Tumours are often viewed in the ontological mode, but also atheroscle-
rosis, or a hernia are examples of diseases that tend to be understood in this way.
Diagnostic technologies inviting this way of thinking are often extensions of sight
and touch, like microscopy, X-rays or MRI-scanners. In view of the assumed
specific character of each disease, diagnostic progress in this mode means that
these specificities are increasingly recognised. This mode also assumes that progno-
sis is implied by diagnosis; if the specific disease is known, the prognosis follows
(e.g. the specific type of tumour is typically progressing fast or slow, or responding
well to treatment A but not to B). As for therapeutic remedies, the ontological mode
suggests that the disease entity should be removed or destroyed, for example by
surgery, radiation therapy or drug treatment. Ideally, treatment targets the specific
character of the disease entity, fitting the ‘disease lock’ like a key. A specific
diagnosis is required, then, for both prognosis and treatment.

In the physiological mode disease is understood as a dynamic process in time. In
contrast with the ontological mode, which focuses on presence or absence of deviant
entities, the physiological mode focuses on deviations in bodily processes. These
processes are understood to be the result of (often complex) interactions within and
between a particular body and its evolving, particular environmental circumstances
(both material and social). As a result, a disease manifests itself in a unique way in
each individual. Moreover, in this mode of thinking health and disease form a
continuum, and it is more or less arbitrary where exactly to draw the line between
the two. Diabetes is a paradigmatic example of a disease that is usually understood in a
physiological mode, and so is rheumatoid arthritis. Diagnosis in this mode requires
repeated measuring of bodily functioning, as one deviant observation may be insuf-
ficient to correctly characterise what is going on. Hence, technologies facilitating reg-
ular measurement of bodily functioning, like thermometers or biochemical analyses of
urine and blood, tend to invite a physiological mode of thinking about disease. In this
approach diagnosis is not very informative about prognosis, since the same disease
may evolve very differently in different individuals. As for ways to counter disease,
the physiological mode of thinking invites therapies that somehow restore (normalize)
the bodily balance. These may include a variety of options (drug treatment, but also
dieting or exercising for example) and need not be specific to the disease at hand.
Finally, rather than providing a ‘one off’ treatment, such treatments may have to be
administered repeatedly or even permanently to prevent the process of going astray
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again. Whereas according to the ontological logic disease evolves in a predictable
(‘typical’) way, in one direction only, the physiological mode of thinking allows for a
variety of routes, including remission, relapse and other complexities.

To understand how biomarkers are both shaped by and shape our understanding
of disease, it is important to be aware that biomarker technologies can construct
disease in an ontological or a physiological mode. In the first case, biomarker test
results indicate the presence/absence of disease and/or of specific disease character-
istics. This mode of thinking is visible, among others, in discourse on personalised
and precision medicine when promoting the vision that biomarkers help to better
distinguish subtypes of disease thus far lumped together. The physiological mode of
thinking is at play, for example, in visions of data-intensive healthcare when
repeated measuring of biomarkers is promoted to monitor the development of a
person’s disease (or risk of disease).

Which mode of thinking is dominant may depend on the technology used. Bell
(2013) observed, for example, that technological evolution in the context of cancer
biomarkers has led to a shift in understanding disease. She argues that the emergence
of molecular, quantitative technologies in the biomarker field shifted the relation
between sign (biomarker test result) and signified (health/disease). Traditional imag-
ing markers were understood as direct representations of the disease, due to the
similarity of source and image (e.g. mammography showing a suspicious light
clump looking like a tumour). They ascertained the absence or presence of disease.
Molecular technologies (including quantitative imaging modalities), in contrast,
construct the relation between biomarkers and disease in what Bell (referring to
Peirce) calls an “indexical” way. They measure one element of an ongoing causal
process (as smoke refers to a fire). In doing so they also position an individual on a
continuum of disease and health. The shift Bell observes in the field of tumour
biomarker technologies can be rephrased as a shift from an ontological to a physi-
ological understanding of disease. Interestingly, she shows how such a shift also
affects the functions ascribed to biomarkers. Whereas the ontological thinking
stimulated by traditional imaging tends to stress biomarkers’ potential for identifi-
cation of asymptomatic disease, the physiological thinking invited by molecular
technologies stresses their potential for measuring risk and predicting future devel-
opment of disease, both for subjects without complaints and for those already
diagnosed with disease. In our view, a similar shift is visible in the field of AD.

11.4 AD Biomarkers: Promising Homogeneity
and Certainty, Producing Heterogeneity
and Probabilities

Looking at the history of Alzheimer’s disease with these conceptual tools in mind,
the term ‘AD’ when coined at the start of the twentieth century was first and foremost
defined in an ontological mode. ‘Disease’ in AD referred to the presence of specific
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pathological entities in the brain at autopsy, now known as amyloid plaques and tau
tangles, which (together) were considered specific for AD, distinguishing AD from
other dementias. Since then, however, it has remained challenging to align this
ontological mode of thinking about AD with the clinical observations and experi-
ences the plaques and tangles were supposed to explain. From a clinical perspective
the diagnosis of a dementia syndrome that might be AD-related still covered a wide
variety of presentations, qua type and severity of symptoms, their order of appear-
ance and speed of deterioration. Moreover, while the symptoms thought to be
associated with ‘AD’ actually varied in different periods (Ballenger 2006), all
were progressive. From a clinical perspective, therefore, it was not obvious that
the heterogeneous manifestation and the varied evolution in symptom presentations
warranted delineation of AD as one specific disease entity.

Since the inception of ‘AD’, then, the mode of understanding ‘disease’ in AD
pathology was at odds with clinical experiences and observations of AD. Not only
was the gold standard for diagnosing AD based on post-mortem pathology, while
during life only symptoms could be accessed; the ontological mode of thinking
about disease in AD pathology was hard to reconcile with experiences in the AD
clinic.

The 1984 disease criteria can be understood as an attempt to align clinical and
pathological perspectives, mainly driven by a desire to standardize the meaning of
‘AD’ in research settings and hence produce more comparable scientific evidence
about the natural history of the disease and the effectiveness of treatment. Although
the criteria are meant to inform clinical diagnosis, these stress that such a diagnosis is
inherently uncertain, as for a definite diagnosis both symptoms and pathology are
required. Here we see again the ontological mode of thinking at work, in particular in
the rule that if AD specific pathology is lacking in individuals diagnosed with
possible or probable AD, the AD label is to be discarded. Histopathological exam-
ination is the ultimate test to distinguish the specific AD-type of dementia from other
dementia syndromes. The introduction of the paper also suggests an ontological
mode of thinking when describing AD as a “brain disorder characterized by pro-
gressive dementia” (McKhann et al. 1984: 939) and hinting at specific disease
mechanism at play. However, the paper also leaves open the possibility that there
may be multiple pathological pathways leading to plaques and tangles. The authors
also state that there is variety in the order and speed of dementia progression, thus
acknowledging pathological and clinical elements that fit better with a physiological
understanding of disease.

When biomarkers entered the AD-scene, this initially seems to have been driven
by the ontological mode of thinking; it also seems to have strengthened such
thinking to some extent. In view of the perceived uncertainty of clinical diagnosis
it need not surprise that these tests were welcomed for their potential to improve
in vivo AD-diagnostics: these tests promised confirmation or rejection of the prob-
able AD diagnosis during life. Images showing (for example) atrophy or high
amyloid load in the brain of individuals suffering from dementia seemed to directly
prove ‘AD’. Implicitly this boosted the ontological mode of thinking about AD,
because such proof not only enabled the delineation of a specific group of living
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dementia patients; it might even help to develop specific, targeted treatment to
remove or stop development of the AD pathology. If proteins in the brain are the
problem, we should remove them or prevent that they build up.

This ontological mode of thinking also fed emerging ideas about ‘AD without
symptoms’. Studying individuals with MCI showed that they also could test positive
on biomarkers for AD pathology, and so did some people without any cognitive
complaints. Biomarker research thus confirmed earlier histopathological findings
that the pathology considered specific for AD could also be present in individuals
with minor or no symptoms (a possibility not yet considered in the 1984 criteria
because the first publications regarding this mismatch date from the 1990s). Such
findings in the brains of living asymptomatic individuals were often interpreted as
proof of latent disease. Like mammography enabling the identification of smaller
breast cancer lesions, biomarker technologies were thought to identify the presence
of ‘minor AD pathology’, which in turn seemed to justify extension of the AD label
to individuals without symptoms. The amyloid cascade hypothesis, which gained
popularity in the same period, outlined a mechanism to explain how the pathological
hallmarks of AD might gradually develop, thus providing a biological underpinning
for the possibility of latent disease. Interpreting both in vivo signs of AD pathology
and the mechanism producing it in an ontological mode—as a disease characterised
by a specific biological pathway leading to specific pathology resulting in
dementia—the function ascribed to biomarker tests for asymptomatic and MCI
individuals was diagnostic: biomarkers seemed to facilitate the early identification
of previously invisible cases of disease. In this vein it makes sense to assume that
individuals suffering from dementia, MCI or without symptoms who test positive on
the same biomarkers have the same disease, warranting the 2011 extension of the
guidelines with criteria for ‘MCI due to AD’ and ‘preclinical AD’.

As described above, the 2018 and 2023 criteria reframe this merger of dementia,
MCI and preclinical AD as the “AD continuum” (although the term is already
mentioned in the 2011 criteria for preclinical AD: Sperling et al. 2011: 282). In
many respects these criteria continue the ontological mode of thinking about disease
as a specific, unified entity brought about by a specific pathway. The more recent
criteria consider what is now called ‘A and T proteinopathies’ as the unifying
element of AD, distinguishing it from other dementias. Positive A and T biomarkers
(both in 2018, one of them in 2023) provide evidence, and hence certainty about the
presence of such specific proteinopathies, meaning one can get rid of the terms
‘possible’ or ‘probable’. Moreover, assuming a unified and deterministic disease
pathway, biomarker evidence of proteinopathies in individuals with minor or no
complaints is explicitly understood as early diagnosis of AD and presented as an
important advantage of diagnosing AD with biomarker tests (Jack et al. 2018).
Biomarkers thus are said to enable a more precise, a more certain and an earlier
diagnosis.

However, the possibility to observe AD pathology during life did not always
deliver the certainty and clarity hoped for. It also meant that the bodily process
leading to AD pathology, which was previously obscure, could now be observed.
The increasing amount of measurements of the increasing number of bodily
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parameters becoming available turned out to put into question the ontological
assumption that AD is characterized by a unified specific pathological mechanism
(the amyloid cascade). Although biomarker results might help to distinguish indi-
viduals with evidence of AD pathology as a specific subset among the heterogeneous
group of those with dementia syndrome, these individuals (now identified as ‘being
on the AD continuum’) still displayed rather heterogeneous disease dynamics.
Although some did embody the expectations inspired by the amyloid cascade,
many did not. Thus, a wide variety in pathological dynamics was added to the
variety in clinical manifestations, making it harder rather than easier to align
pathological and clinical observations. Thus, the emergence and increase of bio-
marker testing actually opened a Pandora’s box: it multiplied, rather than unified the
meaning of ‘AD’, even when defined biologically.

This (re)invites a physiological mode of thinking about the disease, in which each
individual may manifest a disease in a highly specific manner. This is visible already
in the 2018 criteria talk about ‘profiling’ of individuals with the A, T and N
parameters all of which may be measured in multiple ways (Jack et al. 2018: 540).
Interestingly, the authors of the 2023 draft criteria not only expand this scheme with
3 more parameters (I, V, and S). They also shift the function of the biomarker
profiles into a scheme for biological staging, which is conceptualised as independent
from clinical staging (NIA-AA 2023a: 15 and 2023b: 9, Table 4). Also striking is the
2023 observation that fluid markers, in contrast to imaging markers, can not only
measure production or clearance of certain products, but also the rates with which
these processes take place. The authors of the 2023 draft criteria even advise to
interpret PET in a quantitative way to facilitate functions related to disease dynam-
ics, e.g. to identify pathologic changes in cases where amyloid-p levels are still
considered ‘normal’ (NIA-AA 2023a: 13). As described above, the 2023 draft
criteria are very much focused on staging, and although the authors state that in
most individuals pathology and symptoms will emerge in a standard combination,
they acknowledge that both biological and social circumstances may lead to different
patterns. In their view the future is about stratified risk of progression, for which one
will need non-AD biomarkers, genetic testing and demographic data in addition to
AD biomarker results.

The shift towards a physiological mode of thinking about AD is also consequen-
tial for those without symptoms. The multiplication of measurements and parameters
implies that showing evidence of A and/or T biomarkers (and thus ‘being on the AD
continuum’) in itself is not very telling about what to expect. Confirmed positive
biomarkers do not guarantee that an individual with MCI will ‘convert’ to dementia,
let alone when and with what symptoms. Population research shows that positive test
results indicate increased risk and thus have predictive, rather than diagnostic value.
It would be more fitting to say that a person with positive biomarkers is at risk for
dementia. This shows, among others, in the decision of the 2023 committee to use
‘asymptomatic disease’, rather than preclinical disease.
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11.5 Implications for AD, With or Without Symptoms

To be clear, we do not claim that the physiological mode of thinking about AD has
fully replaced the ontological mode. We do contend that much confusion and
controversy in the AD biomarker domain, especially regarding the meaning and
desirability of identifying AD without symptoms, is due to these conflicting
approaches of disease. Moreover, with the emergence of in vivo biomarkers the
balance between the two seems to be gradually shifting in favour of the physiolog-
ical mode. If this analysis makes sense, this has several implications for discussions
on the desirability of diagnosing ‘disease without symptoms’ and beyond.

First of all: yes, the emergence of biomarkers has facilitated the identification of
AD pathology in people without symptoms and led to the delineation of ‘preclinical’
and ‘asymptomatic AD’. This could potentially lead to the negative impacts often
linked with diagnosing pre-disease summarized in the introduction. However, as the
shifting terminology suggests, the meaning of the category ‘preclinical/asymptom-
atic AD’ is shifting. Although the initial assumption was that having preclinical AD
came with specific characteristics and a clear prognosis (i.e., that the individual
would end up with dementia syndrome), the wealth of biomarker measurements now
shows that this is not necessarily the case.

Secondly, the meaning of the term ‘AD” itself not only changed substantially over
the years, from a clinico-pathological entity to a biological continuum, but in the
process has actually become less meaningful. Being on the AD continuum implies
that there is evidence of A and/or T proteinopathy, but what this observation entails
for the individual is neither clear nor certain.

Thirdly, the lack of meaning has brought about an increasing interest in staging and
prognostication, rather than (early) diagnosis. To be useful, biological parameters
should be monitored repeatedly, indicating the temporal development of an individ-
ual’s pathology, and should be put in relation to the development of their complaints,
which may then allow for predictions about future developments of a person’s disease.
Such predictions thus require individual monitoring, as well as population studies.

Fourthly, and most importantly, the observations above not only apply to pre-
clinical/asymptomatic AD, but also to clinically manifest disease. Because the
meaning of ‘AD’ is not as specific as many assumed it to be, offering an AD
diagnosis to a person suffering from dementia is also less meaningful than often
suggested. The level of certainty about the pathology underlying the symptoms
increased, but a biomarker-based diagnosis at present does not give many more
practical clues for what to expect or how to treat than the previous clinical diagnosis.
As in the case of asymptomatic AD, this currently seems to be bringing about a shift
in biomarker research, from diagnosis to prediction and prognosis. If future AD
biomarkers will indeed enable sorting out how an individual’s disease trajectory is
likely to evolve, not only the asymptomatic stage, but also the symptomatic stages
will become pre-stages. The meaning of biomarker testing may then lie in prognos-
tication of what is likely ahead for this particular individual, rather than in
confirming one’s current state.
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11.6 Towards Anticipatory Healthcare

This last point links with Bell’s observation, mentioned earlier, that cancer bio-
markers increasingly measure risk for future events, not only in healthy individuals,
but also in those with symptoms (Bell 2013). When biomarkers are repeatedly used
to measure one’s present bodily state, they may infer projections of future risk, or,
with a term Bell borrows from Gillespie, of “measured vulnerability” (see also
Tinland 2022). A similar point has been made by Aronowitz in the context of
chronic disease more generally (Aronowitz 2009). In his view, not only are those
at increased risk of disease often treated as if they were diseased; with increased
monitoring the experience of disease has become more risk-like. Whereas the
boundary between risk and disease is blurred, the experiences on either side of the
line become more similar. Both, one could say, become literally more ‘chronic’.

The earlier observations by Aronowitz and Bell suggest that the trends observed
in the field of AD biomarkers are neither unique to AD, nor dependent on biomarkers
only. Nonetheless, biomarkers contribute to the increased recruitment of individuals
into disease categories, as well as to the intensification of disease monitoring—two
factors listed by Aronowitz as potential explanations for the increased convergence
of risk and disease. Those studying other disease domains would do well, then, to
pay attention to the way biomarkers shift our understanding of both risk and disease,
both for asymptomatic and symptomatic individuals. In doing so, the distinction
between ontological and a physiological mode of understanding may prove helpful.

Another reason to hypothesize that similar trends may already occur in other
disease domains is the widespread promotion of visions of personalised and preci-
sion medicine. The core claim of these approaches is that the use of biomarkers will
better account for and help to tackle disease heterogeneity Prainsack (2017). Such
visions are heir to what Rosenberg (2002) called the ‘“specificity revolution”,
assuming that by sorting out which specific type of disease you have, physicians
will be able to select or develop tailored treatment. This disease specificity in visions
of personalized or precision medicine tends to be understood in an ontological mode,
claiming that biomarker-based diagnosis will suffice to distinguish the relevant
disease types. To the extent that such an understanding neglects or simplifies
understanding of the temporal dimension of disease, pursuing these visions may
very well lead to more ‘Pandora’s box experiences’: adding to, rather than grasping
complexity of disease Hofmann (2023).

Finally, if shifts and trends like the ones reconstructed here for AD are also at play
in other disease domains, we may actually be witnessing a ‘demotion’ of the role of
diagnosis in healthcare. This demotion seems driven by a pragmatist approach to
healthcare. Rather than aiming to identify and causally explain the specific disease
an individual is suffering from, clinical professionals aim for information that helps
to advise an individual and/or decide what to do. Useful knowledge in this case
anticipates what is likely to happen in the future, and what can be done to achieve a
(more) desirable outcome. This point was made earlier by Armstrong (2019), who
discusses why many biomarker tests do not move from the lab to the clinic. Although
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such tests may offer better insight in the specific molecular pathology underlying a
disease, he argues, biomarkers identifying a disease subtype are viable only if they
are clinically useful. This means that the proposed stratification of individuals should
help to predict a relevant endpoint in a clinical population. In practice biomarkers
can do so in two ways, both related to the temporal dimension of disease. First,
biomarkers can indicate the probable future trajectory of the individual—whether or
not the individual already experiences symptoms does not make much of a differ-
ence here. Second, biomarkers can assess, or indicate the probability of, treatment-
responsiveness. In both cases, the series of all biomarker test results up to the present
is used to predict future events, and repeated biomarker monitoring helps to finetune
such predictions and interventions. In this context, Armstrong argues, diagnosis
would no longer be the stable foundation of medicine; prediction/prognosis would
be guiding treatment. Such healthcare, we would say, is anticipatory.

11.7 In Conclusion

We hope to have shown that shifting from an ontological to a physiological mode of
understanding helps to make sense of the trends in and perplexities of AD biomarker
research. Such a shift has several advantages, which may very well extend beyond
the AD domain. First of all, it helps understand how the emergence of biomarker
testing affects the conceptualization of both risk and disease and changes the
experiences of those with and without symptoms. This is a crucial first step to
study the implications of such changes and evaluate their desirability. Secondly, it
provides a warning that attempts to specify diagnosis—whether or not inspired by
personalized/precision medicine —, while trying to sort out disease heterogeneity, are
likely faced with a further explosion of such heterogeneity. Finally, it reminds us that
establishing a specific (precise) and certain disease label in itself has limited practical
value for the person concerned as well as healthcare professionals. It may be more
fruitful to address the heterogeneity of disease by a shift towards anticipatory
healthcare, in which biomarkers help to estimate and respond (in a variety of
ways) to an individual’s vulnerability for future events. Taking the promise of
personalized medicine literally, such an approach would put the person, rather
than the disease, at the center.
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Chapter 12 ®)
Biomarking Life oy

Bjorn Hofmann

In their insightful chapter, Marianne Boenink and Lennart van der Molen argue that
biomarkers contribute to shift the focus of medicine from action-guiding diagnosis
towards characterizing and prediction of future events. Accordingly, healthcare is
becoming more anticipatory, and as such can “put the person, rather than the disease,
at the center” (Boenink and Molen, Chap. 11, this volume). To do so, they argue that
biomarkers have shifted the concept of disease from an ontological to a
physiological one.

12.1 Do Biomarkers Promote a Shift from Ontological
Concepts to Physiological Concepts?

It is worth to note that the battle between ontological and physiological conceptions
of disease goes back to conceptual disputes between Knidians and Coans in ancient
Greece (Hofmann 2001). In particular the physiological conception of disease has
been called “Hippocratic” “biographical”, “historical”, “Coan”, and “empirical”
(Hofmann 2001).

However, technology has promoted both ontological and physiological concep-
tions of disease. As biomarkers identify ontological entities, they tend to promote
ontological conceptions of disease. However, when the markers are not diagnosti-
cally decisive, e.g., when there are no clear cut-off limits, they have to be monitored
(for change) and balanced against each other (and other signs). In such cases they

B. Hofmann (P<7)
Centre for Medical Ethics, University of Oslo, Oslo, Norway

Norwegian University for Science and Technology, Gjgvik, Norway
e-mail: b.m.hofmann@medisin.uio.no

© The Author(s) 2024 163
M. Schermer, N. Binney (eds.), A Pragmatic Approach to Conceptualization

of Health and Disease, Philosophy and Medicine 151,
https://doi.org/10.1007/978-3-031-62241-0_12


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-62241-0_12&domain=pdf
mailto:b.m.hofmann@medisin.uio.no
https://doi.org/10.1007/978-3-031-62241-0_12#DOI

164 B. Hofmann

may come to take on and promote physiological conceptions of disease, as Boenink
and Molen show. However, one could still argue that biomarkers promote both
ontological and a physiological conceptions of disease. Hence, their argumentation
may need more elaboration.

12.2 Are Biomarkers Responsible for the Shift
to Anticipation?

Boenink and Molen raise the important question of whether the increasing impor-
tance biomarkers in the detection and management of Alzheimer’s Disease
(AD) have changed the strategy from early diagnosis to anticipation—from detection
to monitoring—and whether this makes medicine put the person more than the
disease at center.

Clearly more biomarkers are included in the assessment of AD, and as the
authors eloquently show, they have become less decisive with respect to deciding
a diagnosis. However, whether this results in a more temporal or anticipatory
approach may need more scrutiny. First, diagnosis is in itself a temporal process
and is closely connected to both anamnesis and prognosis (Hofmann 2023). Hence,
diagnosis includes both temporal elements and anticipatory aspects.

Second, if “biomarkers help to estimate and respond (in a variety of ways) to an
individual’s vulnerability for future events” (Boenink and Molen, Chap. 11, in this
volume) there is a danger that the estimates and responses may increase the vulner-
ability of the persons. Having disadvantageous constellations of biomarkers may not
always empower persons, and anticipating dementia is not necessary a good thing.
Hence, putting the persons (and their biomarkers) at the center may have stigmatiz-
ing side effects worth taking into consideration.

Third, diagnosis is imbued with temporal uncertainty (Hofmann 2023). Using
biomarkers less closely connected to what matters to people, i.e., pain, suffering, and
dysfunction, will increase this uncertainty. Despite substantial hype in precision
medicine, P4 (or P7) medicine (Vogt et al. 2016), and Deep Medicine (Topol 2019)
the anticipation of individual persons’ development based on biomarkers can be
anticipated to increase uncertainty (Fortmann-Roe 2012). If this is so, it may make
uncertainty more biomarker-centered, but less personally relevant.

One could argue that early detection as such is anticipatory, or more precisely
imbued with temporal uncertainty. Biomarkers are not constitutive to this. They are
only contributory. The prognostic uncertainty of all types of indicators (biomarkers
included) render what the indicators indicate indicative—or anticipatory, if you
prefer.
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12.3 Do Biomarkers Decouple Disease from Suffering
and Put the Person at the Center?

As pointed out by Boenink and Molen, there are very many biomarkers connected to
AD, but none of them are inevitably connected to severe suffering from dementia.
Even more, the biomarkerization has created unexperienced AD: “the emergence of
biomarkers has facilitated the identification of AD pathology in people without
symptoms and led to the delineation of ‘preclinical’ and ‘asymptomatic AD’”
(Boenink and Molen, Chap. 11, in this volume). However, the biomarkerization of
AD have not identified pre-symptomatic markers, i.e., biomarkers having a clear
prognosis.

This points to a general challenge with the biomarkerization of human disease,
i.e., the decoupling of biomarkers and what matters to people, i.e., pain, suffering,
and loss of function (Hofmann 2018, 2019, 2021). Indicators, such as biomarkers,
are identified because they in some way can be connected to manifest disease and
suffering in individuals. However, while the connection between the identification of
a cancerous lump on the patient’s body and his suffering traditionally was strong, the
connection between a biomarker and manifest disease and suffering has become
very weak.

Kristin Zeiler has provided a normative framework to address various aspects of
the decoupling between biomarkers and people’s suffering from disease in the
context of AD (Zeiler 2020). The reason why this decoupling is so interesting is of
course because it alters the moral impetus of medicine. There seems to be a stronger
moral appeal from people’s experienced suffering than from their biomarker makeup
(unless they are closely connected) (Hofmann 2024). Hence, the biomarkerization of
disease connects to the goal of medicine as such.

An important implication is that if the biomarkerization of disease decouples the
tasks of medicine from individuals’ suffering, then it is not clear that it will “put the
person, rather than the disease, at the center” (Boenink and Molen, Chap. 11, in this
volume). Clearly, the person’s individual biomarkers will be in focus, but if they are
not experienced by the person, it is not clear that the person will be at the center.

12.4 From Marking (What Is) Bad to Defining What
Is Good

The meaning of biomarkers depends on their purpose. While some biomarkers may
be useful in research, others are useful clinically. Moreover, some are helpful for
(early) detection of disease (including presymptomatic detection), others for
predicting disease or disease development (prognosis), for assessing the suitability
of treatment options, for monitoring progression (staging) of specific conditions, or
for assessing treatment outcomes (as surrogate endpoints). The significance of bio-
markers stems from their usefulness.
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The case of AD indicates that this usefulness is shifted from detecting and treating
pain and suffering to monitoring and anticipating what may be bad in the future.
Even more, biomarkers can come to monitor our wellbeing. Our conception of how
well we are may be informed and framed by biomarkers.

Hence, biomarkers can themselves influence what we take to be good. Our
attention on biomarkers can influence how we feel, how we assess our health, and
how we think about ourselves (Stites et al. 2018; Karceski and Antonopoulos 2023).
This illustrates a general tendency where (biomarker) technology not only alters our
(biomedical) conceptions of disease but also our experiential experience of illness
(Bergen and Verbeek 2021; Hofmann and Svenaeus 2018). Although a “biomarker
is not a measure of how an individual feels, functions, or survives” (FDA-NIH
Biomarker Working Group 2016) it can come to influence how we do, resulting in
what Tan Hacking has called the “looping effect” (Hacking 1995). Health informa-
tion can be relieving, but also detrimental to people’s health. For example, diagnostic
labelling influences people’s self-rated health (Jgrgensen et al. 2015). Moreover,
diagnostic labels alter persons’ relations (Undeland and Malterud 2007) and bodily
experiences (Reventlow et al. 2006).

Hence, biomarkers do not only influence our conception of disease
(biomarkerization of disease). There is a biomarkerization of illness and sickness
as well. This is because there is an extensive interaction and dynamics between the
three dimensions of human malady, i.e., disease, illness, and sickness (Hofmann
2011). Accordingly, one could argue that there is a biomarkerization of human
malady.

12.5 Conclusion

Boenink and Molen help us reflect on how biomarkers come to change our concep-
tions of disease and patient care in the future. Whether biomarkers make disease
more physiological and anticipatory and medicine more person centred may need
more research. However, biomarkers can decouple medicine and healthcare from
what matters to people (such as pain, dysfunction, and suffering), reducing the moral
relevance of medicine.

Hence, putting biomarkers at the center of medicine may not mean that we set
persons at the center of medicine. On the contrary, a biomarkerization of medicine
may make us all diseased, as there are no healthy persons, only persons that have not
been sufficiently biomarkerized.

Biomarkers may do more than detecting or anticipating disease. They may come
to define “the good life” and how we feel and fare. Therefore, there is not only a
biomarkerization of disease, but also of illness and sickness. Biomarkers come to
influence how we experience disease and how we behave and our social role (i.e.,
our sick role). Hence, there is a biomarkerization of human malady. When asked,
“how are you?” we may well come to answer “my biomarkers are very fine, thank

i)

you.
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Chapter 13 )
Risk and Disease: Two Alternative Ways s
of Modelling Health Phenomena

Elodie Giroux

13.1 Introduction

Since the 1970s, the concepts of ‘risk’ and ‘risk factor’ for disease have become a
key element in contemporary medical discourse, thinking, and practice. Prevention
at the individual level has been renewed by means of drug treatments. The risk of
cardiovascular disease, for example, can be reduced by medically lowering the
relevant parameter such as hypertension or hypercholesterolemia. As a result, people
who felt ‘normal’ are classified as ‘at risk’ and are led to take lifelong medication in
order to reduce their risk of potential and future ill health outcomes. New categories
of asymptomatic people emerge: “partial patients”, “perpetual patients” or “patients-
in-waiting” (Timmerman and Buchbinder 2010). This ‘at risk’ status puts into
question the traditional normal-pathological demarcation which is at the basis of
pathophysiology, as well as the categorical and binary diagnostic approach central to
traditional clinical practice and decision making. Moreover, it is not clear whether a
risk factor such as hypertension is only a probable and partial cause of a future
disease or the marker of a slow process that is already pathological, or even a process
for which there is no clear threshold demarcating the normal from the pathological.
Some risk factors, in particular those that Peter Schwartz (2008) calls “risk-based
diseases” (hypertension and hypercholesterolemia, but also obesity and
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osteoporosis), tend to be understood, treated and experienced by patients and
clinicians as current pathological conditions (Greene 2007; Timmerman and
Buchbinder 2010). We are witnessing an extension of the pathological, and not
only of medicalisation.'

This reminds us of the problem of iatrogeny that Ivan Illich (1976), a virulent
critic of medicine, had already denounced in the 1970s, and which is partly
reformulated today in criticisms of medicalisation, pathologisation, overdiagnosis,
and overtreatment (Welch et al. 2011; Hofmann 2018; see also Kukla, Chap. 21, this
volume). Indeed, while early detection and the preventive treatment of specific
diseases may save some patients, it is not so for a large number of other people
and conditions. Early diagnosis and the categorisation of at-risk people as ‘patients’
can lead to harm that is likely to outweigh any benefit these persons may receive.
Overdiagnosis is inefficient in its creation of unnecessary healthcare, but also
actively harmful with regards to the effects that such investigations and treatments
can have on patients (Croft et al. 2015). Moreover, the role of the pharmaceutical
industry in this expansion cannot be ignored, as its economic interests are obviously
at stake since the market for drugs increases in proportion to the number of ‘at risk’
people who are candidates for treatment (Greene 2007; Dumit 2012).

There is thus a need to consider how to distinguish the categories of risk and
disease, which is the main objective of this paper. At first glance, the risk-disease
distinction seems clear. These categories refer to two different ontologies: a dispo-
sition or tendency and a current state. This is the difference between having a current
pathological condition and tending towards getting one with a greater or lesser
probability, but without necessity. This is what separates the possible or probable
from the actual and real, the present and the future, but also the certain and the
uncertain. In practice, however, this distinction is not so clearcut: a continuum and/or
an amalgam seems to exist between the possible and the real. Could the conceptual
analysis of disease and, in particular, of naturalist theories which rely on the
dysfunction criterion to delimit the category of disease, provide some clarification?

First, via an analysis of the concepts of risk and risk factor, I examine the sources
and reasons for the confusion between these two categories of risk and disease,
despite the apparent evidence of their conceptual and ontological differences. Sec-
ond, I focus on the concept of disease and analyse whether its definition, in the
tradition of conceptual analysis, provides a solution for the disease-risk distinction. I
show that the function-requiring definition of the naturalist camp, which has gone
furthest in precisely delimiting the category of disease (and in excluding ‘at risk’
conditions from this concept), leads to a paradoxical result: the concept of disease

"Sholl (2017) proposed a distinction between pathologisation (defining and diagnosing a condition
as a disease) and medicalisation (proposing an intervention or treatment based on medical knowl-
edge) by showing their relative independence even though these two phenomena are often very
much linked. Such a distinction makes it possible to better understand the phenomenon of
medicalisation.
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itself, and more particularly the function-dysfunction demarcation, must integrate a
measure of risk or prognosis into its definition. Finally, I defend the idea that a more
relevant approach to the risk-disease distinction emerges if these two concepts are
understood as referring to two different—albeit complementary—ways of modelling
health phenomena.” Indeed, in adopting a historical epistemological approach, it is
enlightening to think of the context of the emergence of the concepts of risk and risk
factor within epidemiology. This enables us to consider the concept of risk as part of
an alternative approach to health phenomena which relies on a gradualist and
comparative theory of health and which differs as such from the pathophysiological
approach based on a binary normal-pathological distinction and a non-comparative
theory of health.” This different way is dimensional, gradualist, and prognostic. It
accords central importance to the question of health outcomes, the level of severity
of health processes or states, and underlines the necessity of contextualisation for
each individual. This way of understanding the disease-risk distinction does not
solve all issues concerning overdiagnosis and overmedicalisation, but it shifts our
understanding of them in such a way that it can help untangle some of them.
Consequently, the confusion between the categories of risk and disease is explained
by the ambiguity surrounding how the risk approach is considered: a modulation or
adaptation of the traditional and dominant binary normal-pathological approach or a
genuine alternative modelling of health phenomena.

13.2 Explaining the Blurring of the Disease-Risk Distinction

While we are dealing a priori with two quite distinct categories, separated by the
same line as that which demarcates the possible and the real or the probable and the
certain, many situations lead us to confuse the risk of disease and the disease itself.
This first section aims to explain this confusion and its multiple origins.

By ‘health phenomena’ I mean both those states that physiology characterises as healthy and
functional and that pathology characterises as pathological. ‘Health’ then has a broad and inclusive
meaning. [ use it as a generic expression to be distinguished from the meaning retained in the
normal-pathological dichotomy.

3Claude Bernard had pointed out the ‘quantitative’ continuity of the normal and the pathological in
pathophysiology, leaning on his discovery of the continuity of the normal and pathological
glycaemia level in diabetics. I discussed elsewhere the difference between this continuity for
which Bernard argues and that which is observed in epidemiology and its risk approach (Giroux
2010). Even if there could be a quantitative continuity, the normal-pathological binarity is still
central in Bernard’s work and more generally in the pathophysiological way of modelling health
phenomena, as rightly shown by Boorse’s conceptual analysis of the pathophysiological concept of
disease. Indeed, to Boorse, the normal-pathological distinction is the core foundation of modern
medicine, which is based on physiology (Boorse 1977).
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13.2.1 The Plasticity of the Concepts of Risk and Risk Factor

A first source of confusion can be found in a form of indeterminacy characterising
the concepts of ‘risk’ and ‘risk factor’. Their extension is potentially very broad and,
in any case, broader than that of the concept of disease.”

To begin with, let’s have a look at the definition of ‘risk’. The term commonly
refers to situations in which it is possible but not certain that some adverse or
unwanted event will occur. But is there a more precise definition that we might
agree upon? As soon as we refine the definition, a certain equivocation appears. Sven
Ove Hansson (2022) proposes a series of different definitions, including the follow-
ing three:

1. risk = an unwanted event that may or may not occur
2. risk = the cause of an unwanted event that may or may not occur.
3. risk = the probability of an unwanted event that may or may not occur.

In the first two definitions, there is an ambiguity regarding whether a risk is an event
or the cause of an event, i.e., for our purposes, an unwanted disease-event or the
cause of such an event. The following Sect. 13.2.2. will return to this ambiguity in
exploring the more general blurring of the demarcation between the cause of a
disease and the disease itself. Despite important nuances, these definitions have in
common that they all refer to a certain category of events (‘unwanted’) and to the
possibility of this type of event. Definitions (3) make this possibility a defining
characteristic of risk itself. It should be said here that a disease is precisely, and in an
emblematic way, an unwanted event, but that disease is itself also the cause of
another unwanted event often used in the calculus of the statistical expectation value
of an unwanted event: death. Thus, the concept of risk can include disease as an
unwanted event but also as a constitutive cause of another unwanted event, such as
death.

As for ‘risk factor’, the concept is just as ambiguous and, in any case, very broad
and heterogeneous in its extension. It is seemingly sufficient to observe a statistical
correlation with a poor health outcome. Its link to the notion of causality is not
always clear. It can refer to variables that are simple predictive markers of the effect
(but correlation is not causation) or to variables that have a causal role in the effect
(hypertension in cardiovascular disease for example). The notion is generally used to
refer to any attribute, characteristic or exposure of a subject that increases the
likelihood of a decrease in health or of suffering a disease. Among important
recognised health risk factors one finds for example, being under- and over-weight,
having unprotected sex, high blood pressure, tobacco or alcohol consumption,
unsafe drinking water, and inadequate hygiene or sanitation. The notion is then
used in relation to very different kinds of things, such as a behaviour, a pathology, a
lifestyle, a specific environment (work conditions and exposure, etc.), a

“The concept of disease is also plurivocal and its definition is highly debated, but the plasticity of
the concept of risk seems stronger and, above all, its extension much wider.
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physiological variable (hypertension, hypercholesterolemia, etc.), or a
sociodemographic characteristic (profession, marital status, income, etc.).

Thus, and this adds to the confusion, a disease can be a risk factor for another
disease—this is the case for diabetes and cardiovascular diseases—and it is very
often a risk factor for death. Hypertension (HTA), which is emblematic of the
emergence of the concept of ‘risk factor’ itself, notably in the context of the
pioneering Framingham Heart Study (see Giroux 2006, 2013) is, as we shall see
later, a particular source of ambiguity, because it can also be considered a pathology
in its own right, at least in certain contexts and at certain levels of severity. This
ambiguity is present in the first cohort studies of cardiovascular epidemiology: there
is a certain hesitation about whether to study HTA as an exposure (explicative
variable) or as an outcome (dependent variable), in other words, as a risk factor for
cardiovascular disease or as a cardiovascular disease whose risk factors should be
studied.

We may conclude that, on a purely conceptual level, the categories of risk and
risk factor and their extension remain largely underdetermined. Francois Ewald
wrote in his book on the welfare state: “Nothing is in itself a risk, there is no risk
in reality; conversely, everything can be a risk; it all depends on how one analyses
the danger, considers the event” (my translation, Ewald 2014: 173).

13.2.2 About the Distinction Between Cause(s) of Disease
and Disease

A second source of confusion between risk and disease concerns the definition of
risk as the cause of the unwanted event and the unwanted event itself, and, more
generally, the relative porosity between a particular (and selected) cause which
serves to define the disease and the disease itself. This porosity stems from the
fact that the (or a) cause of disease can, and does, ideally serve to define the disease
when a specific and necessary cause can be identified and thereby allows for an
aetiological definition of the disease. Indeed, a prevalent ideal—even if far from
being universally accepted—in the definition and classification of diseases is that
causation must serve as the main or privileged criterion. The anatomical criterion is
often insufficient because several organs can be affected and the phenomenological
criterion consisting in describing the symptoms lacks specificity. The cause has the
advantage of being potentially more specific and of guiding prognosis and treatment
more efficiently (Clarke 2011). In the case of tuberculosis (TB), for example, the
disease is identified from its necessary cause: Koch’s bacillus. The presence of this
bacillus is not sufficient for TB to exist—there are healthy carriers—, but it is
necessary for its identification and diagnosis. It is this bacillus that defines the
disease. This is what is usually called the ‘monocausal model’ of disease.

A first objection to this alleged difficult distinction between the cause of the
disease and the disease itself could be that identifying the (or a) particular cause that
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defines the disease does not necessarily imply that the cause of the disease and the
disease are one and the same thing. The disease is the manifestation of the effects of
the cause and not solely the particular cause chosen for its definition. Koch’s bacillus
is a necessary but not sufficient condition for TB. As we will see in the next Sect.
13.3.1., the philosopher Christopher Boorse insists on the difference between the
pathologic and the pathogenic to argue for the risk-disease distinction. However,
besides the fact that this distinction is not so easy to draw (Giroux 2017), it is
sufficient for our purposes here to point out a certain porosity and conceptual
slippage in the importance given to the identification of a necessary cause of the
disease and the characterisation or definition of the disease itself.

A second, more important objection is that this type of slippage or confusion does
not concern a great many (even most) diseases, for which there are no necessary
causes. Indeed, the monocausal model and the aetiological—or pathogenic—defini-
tion of disease are valid within a deterministic causal framework if at least one
necessary cause of disease can be identified. However, many chronic diseases are
complex and multifactorial in their aetiology and it is rarely possible to identify a
particular cause that is more determinant and specific than others, such that it could
have a special status in defining the disease entity. In this multifactorial context, the
statistical and probabilistic methodology of the modern analytical epidemiology
that emerged during the 1950-1960s has proved to be particularly useful to identify
what was then called ‘risk factors’ for disease. The ‘risk approach to disease’
(Aronowitz 1998; Giroux 2006, 2015) has renewed and enriched ways of under-
standing disease causation in opening the path to a probabilistic interpretation. It has
proved to be particularly well suited to studying the complex aetiology of chronic
diseases such as cancers and cardiovascular diseases, allowing for a multiplicity of
causes of the same disease to be taken into account in a multifactorial model. But as a
consequence, the definition of disease on the basis of its aetiology became particu-
larly elusive, if not impossible; this is one of the reasons for the criticism of the ‘risk
factor approach’: its inherent multifactorialism (Broadbent 2013: chapter 10). It no
longer seems possible to classify and define diseases by their aetiology insofar as a
risk factor is only a partial and probable cause and often intervenes in different types
of pathologies. A risk factor thus lacks specificity to contribute to the definition of a
disease.

Does this particularity of risk factors lead to a clarification and reinforcement of
the difference between the cause of disease and the disease and thus constitute a
relevant and sufficient argument for the distinction between risk factor and disease?”’
This does not seem to be the case for two main reasons. Firstly, the difference
between the monocausal and the multifactorial model of disease should be nuanced
(Stegenga 2018). On the one hand, any cause of disease is only a partial cause. Even
in the context of the monocausal model, we are dealing with the necessary presence
of conditions for the necessary cause to produce the expected effect. This means that,
in a way, any disease is in fact multifactorial. For example, exposure to someone

SThis is what I have first defended in Giroux 2017.
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who has TB does not necessarily result in infection with TB; other conditions, such
as proximity to an infected person, frequency and duration of exposure, ventilation,
nutritional status as well as immune status also play a role in determining whether
active TB will develop. On the other hand, it is not obvious that the multifactorial
model of disease aetiology is incompatible with a deterministic framework which is
inherent to the monocausal model. Indeed, a deterministic interpretation is still
possible, like in the “sufficient-component cause model” defended in epidemiology
by Kenneth Rothman (1976) and inspired by the model of the Insufficient, but
Necessary part of an Unnecessary but Sufficient (INUS) condition elaborated by
the philosopher John Mackie (1965). In this model of causation, a risk factor is
neither sufficient nor necessary on its own, but it becomes a necessary component
cause if a certain set of factors are combined that, all together, are sufficient for the
effect. A ‘sufficient cause’ is defined here as a complete causal mechanism that
inevitably produces disease. It is not a single factor, but a minimum set of factors and
circumstances that, if all present for a given individual, will necessarily produce the
disease. This modelling maintains necessity and sufficiency and a relative specificity
within a multifactorial scheme, and a close link between a set of causes of disease
and disease definition.® Such a model could then explain why a person who
possesses a large number of the known risk factors for the same disease is classified
as being at ‘high risk’ of disease and tends to be considered and to consider herself/
himself as having a disease.

Secondly, even if one were to admit that there is a clear difference between these
two models of disease causation, arguing for a difference between risk factor and
disease—based on the indeterministic and probabilistic nature of causal risk factors
in the aetiology of chronic diseases—can backfire. Indeed, by disassociating the
definition of disease from its causes and assuming the non-specificity of risk factors,
one is led to make the risk factor a clinical problem in itself, independently of the
multiple diseases to which it is linked, and it is thus easy to assimilate it to a disease.
This non-specificity ultimately becomes another source of confusion between risk
factor and disease. Indeed, it is for risk factors with very low specificity that
confusion with the concept of disease seems to be strongest. Obesity, for example,
is identified as a risk factor for a very large number of diseases: diabetes, metabolic
diseases, cardiovascular diseases, hypertension, respiratory problems, joint diseases
and problems, cancers, etc. This probably explains why it is increasingly considered
as a disease in its own right, although essentially on the basis of the epidemiological
criterion of excess risk of morbidity and mortality.’

SBroadbent (2013) argues for a similar but different solution to the problem of ‘multifactorialism’
discussed above and the question of how causal risk factors can still contribute to the definition of
disease. His solution does not necessarily require the adoption of a deterministic model as in the
INUS model; he proposes to focus the attention on the risk factors that enter into a contrastive model
of disease, i.e. this model amounts to considering that the risk factors relevant to defining a disease
will be those (the particular combination of them) whose effect is greatest.

"For a critical analysis of the pathological status of obesity, see Hofmann (2016a, b).
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13.2.3 Probabilistic Modelling of Chronic Diseases

A third source of confusion between risk and disease is a certain convergence of the
experience of being at risk of disease and the experience of disease itself for patients
with chronic diseases (Aronowitz 2009). Indeed, the probabilistic approach in terms
of risk has gained significant weight in the field of chronic diseases care. The
evolution of knowledge and interventions, in particular at the molecular level, has
modified the understanding of the natural history of diseases such as cancers, which
are increasingly modelled probabilistically as ‘at risk conditions’ and very long
processes (see Boenink and van der Molen, Chap. 11, this volume). It becomes
difficult to discern the precise onset of the disease in the continuous process
involved. The blurring of the demarcation is not only at its onset but also at its
end. There is also an indeterminacy of the prognosis. For patients who have
contracted cancer and have been treated, the risk of recurrence is sometimes, and
even often, like a sword of Damocles hanging over their heads. Rather than talking
about a ‘cure’, we adopt the probabilistic notion of ‘remission’. The risk approach is
no longer limited to prevention and screening in the early and asymptomatic stages.
It is also used to assess the severity of the health situation and the prognosis along a
continuous spectrum of health levels.

The importance taken by the risk approach can be explained by the fact that its
gradualist nature is more suitable than a categorical approach for chronic diseases
that develop slowly and incrementally. For diseases that are ontologically better
considered as processes rather than states or events, identifying their onset, the
transition from risk to disease, and also their termination, is often particularly
difficult. The threshold between an abnormal cell architecture and a cancerous
stage is hard to determine. What we choose to define as ‘cancer’ is generally a
judgment on the stage of the carcinogenic process that we think is severe enough.
Because of this processual nature and the difficulty of delimiting the beginning and
the end, cancer should be considered as a “probabilistic process” (Reid 2017).

In this section, I have analysed and made more explicit the sources of confusion
between the categories of risk and disease, despite a seemingly simple and obvious
distinction between the real and the probable, a state and a disposition, a cause and
its effect. A blur or confusion exists that can be partly explained on semantic,
epistemological, and ontological grounds, but this partial explanation does not
help us counter the problem of pathologisation and overdiagnosis.

13.3 Limits of the Functionalist Conceptual Analysis
of Disease for the Risk-Disease Distinction

Conceptual analysis in its classical style aims at identifying essentialist (necessary
and sufficient) characteristics for the definition of a concept, thus regulating and
clarifying its use. Could the definition of the concept of disease determine whether
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‘risk factors’ are to be included or excluded from this category? In what follows, 1
discuss whether the naturalist conceptual analysis, with its dysfunction-required
account of disease, succeeds in delivering a criterion for the risk-disease distinction.

13.3.1 The Functionalist Criterion for the Risk-Disease
Distinction

In the philosophical debate on health concepts that opposes naturalists and
normativists, it is mainly the naturalist camp that defends the importance and
possibility of a distinction between risk and disease.® Christopher Boorse is the
main advocate of the naturalist camp. His Bio-Statistical Theory (BST) is based on
the criteria of biological dysfunction and statistical subnormality. He defines disease
as a “type of internal state which is either an impairment of normal functional ability,
i.e. reduction of one or more functional abilities below typical efficiency, or a
limitation on functional ability caused by environmental agents” (Boorse 1997:
7-8). In his seminal articles, Boorse argued for the importance of distinguishing
the pathological from that which tends to produce it, the pathogenic (1977). This
leads him to introduce the notion of “instrumental health”—concerned with the
pathogenic—and to distinguish it from “intrinsic health”. There are variations in
instrumental health and different levels of risk, but the demarcation between intrinsic
health and disease remains categorical and the normal-pathological dichotomy,
according to him, is the fundamental concept of occidental physiological medicine.
However, in this presentation of his theory, Boorse does not take a clear and explicit
position on clinical risk factors such as hypertension, or on what he has more
recently called “protodiseases” (Boorse 2011: 18).

In his article “Risk and Disease”, Peter Schwartz (2008) directly addresses the
problem of this distinction. His definition of disease is inspired by Boorse’s BST.
For him, it is a strength of the naturalist functionalist definition that it allows for a
clear distinction between risk and disease, and thus between prevention and treat-
ment. He shows that risk factors or what he calls “risk-based diseases” such as
hypertension, hypercholesterolaemia, diabetes, osteoporosis and obesity should not
be considered diseases because these conditions are not biological dysfunctions
when they are not associated with complications.

Thus, for example, stage 1 hypertension, diagnosed for an asymptomatic but
slightly raised blood pressure of 140—159 mmHg (systolic) and of 90-99 mmHg
(diastolic)}—Schwartz is relying here on the definition of the Recommendations of
2003 by the JNC 7 (Chobanian et al. 2003) —, is not a dysfunction because there are
no identifiable pathological changes in the system that regulates blood pressure.

8Indeed, if there is any mention of the notions of disease risk or risk factor in the normativist
literature, it is more in the direction of including it in the category of the pathological. See
Giroux (2017).
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Furthermore, at this level of blood pressure, the organs perform their typical func-
tions with adequate efficiency: blood flow is ensured without the pressure impeding
blood distribution or inducing immediate damage. Schwartz (2008) argues that stage
1 hypertension should then be considered a risk factor and not a disease, but should
still be treated, because such preventive treatment lowers the risk of future cardio-
vascular and other diseases. Nevertheless, this should count as the prevention of
disease, not its treatment. Higher levels of blood pressure such as levels > 160/
100 mmHg, i.e. the stage 2 hypertension and more elevated levels of blood pressure
for the JNC 7, might produce symptoms and functional complications—for example
headache and blurred vision, or damage the brain or the kidneys—which would
count as dysfunction and then as current pathological conditions.

However, the distinction is not as clear as Schwartz seems to think. Indeed, firstly,
stage 2 hypertension need not necessarily damage organs or produce symptoms
either. Secondly, the threshold for and then the definition of stage 2 hypertension has
changed since the JNC 7. In the new guidelines of the American College of
Cardiology and American Heart Association of 2017 (Whelton et al. 2018), this
threshold is lower: blood pressure > 150/90 mmHg. This means that, in order to
distinguish between hypertension as a risk factor or hypertension as a disease we
cannot any more rely on the categories defined by current medical guidelines. The
demarcation should be drawn inside the category of stage 2 hypertension. A third
and deeper objection could be raised to Schwartz’s approach of the distinction: is it
so obvious that stage 1 hypertension is not dysfunctional? Can we not consider that
the function of the blood pressure system is also to maintain blood pressure at a level
that minimises the probability or risk of heart attack or stroke? As Schwartz himself
points out, to consider that a system with stage 1 hypertension is functional is to
exclude from the outset the idea that protecting against cardiovascular risk may be a
function of that system. This may seem rather costly. In fact, both Schwartz (2008)
and, recently, Boorse (2023) recognize that reducing the risk of cardiovascular
mortality may be a function of the blood pressure system.

13.3.2 Risk Level Is Used to Determine the Threshold
for Disease

In a later paper (2014), Schwartz deals with the same problem of the risk-disease
(and normal-pathological) distinction, but in the context of increasingly early detec-
tion of pre-diseases, such as small asymptomatic tumours and in particular, ductal
carcinoma in situ (DCIS), the most frequent non-invasive form of breast cancer in
women.” He acknowledges that it is very difficult to determine physiologically the

°In DCIS, the cancer cells are only present in the lining of the breast duct. They do not spread
outside the duct to neighbouring breast tissue or to other organs. DCIS is too small to be felt, and is
often detected only during screening mammography.
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dysfunction threshold, and thus to distinguish disease from risk-based conditions.
But what interests us most here is that in order to defend the demarcation between the
functional-normal and the dysfunctional-pathological, Schwartz appeals more spe-
cifically to the criterion of the severity of unwanted effects, or what he calls
“negative consequences”. This criterion introduces an assessment of the status of a
condition based on its effects, which is characteristic of the statistical and probabi-
listic approach of modern analytical epidemiology (Giroux 2015). According to
Schwartz, these negative consequences do not necessarily have to be already present
but can occur later and thus are very close to what is embraced by the notion of risk.
The term ‘risk’ is explicitly used here to specify the criterion of negative conse-
quences which “have to be understood in terms of the risk that the lesion will
progress, spread, and cause morbidity and mortality” (Schwartz 2014: 994). If
there are no negative consequences, a level of functioning will not be deemed
pathological, even if it is atypical. Thus, it is better to consider for the risk-disease
distinction that stage 1 hypertension is not pathological because it is quite typical
and because the risk of negative consequences is low. DCIS is not pathological
because the risk of negative consequences is low, even if it is atypical. But it appears
here that there is a paradox involved in including the notion of risk as a defining
criterion of the pathological, while the objective is to distinguish risk and disease as
two exclusive categories. This enables us to see the limits of binary (normal-
pathological) and functionalist models of health phenomena when we apply them
to chronic and probabilistic processual conditions.

Before closing this third section, I wish to mention briefly a completely different
way for conceptual analysis to solve this problem of the risk-disease distinction:
renouncing the essentialist way of defining a concept. Following Kazem Sadegh-
Zadeh (2008), the concept of disease can be considered non-classical and
non-essentialist. Category membership thus becomes gradual in nature. There is
room for vagueness at the boundaries of the concept of disease, and of some
specific diseases (see also the “vague cluster approach” defended by Mary Walker
and Wendy Rogers, Chap. 15, in this volume). The risk factor could then be
considered as simply part of this blurred area between the normal and the patholog-
ical (see also for example De Vreese 2017). But it seems that this other way of
resolving the problem remains based on a framework that prevents us from accu-
rately apprehending what the risk approach brings to our way of modelling health
phenomena. We remain stuck in the pathophysiological normal-pathological binary
model into which we try to integrate the gradualist risk approach. In the next and
final section, I propose another solution for the risk-disease distinction which
considers the risk approach as an alternative and complementary way of modelling
health phenomena.
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13.4 Risk Beyond the Normal-Pathological Dichotomy:
An Alternative Gradualist Approach of Health

13.4.1 The Epidemiological Risk Approach as an Alternative
Way of Modelling Health Phenomena

The terminological and conceptual analysis of “disease” have failed to take into
account the historical context of the emergence of the risk factor concept and the
epistemological particularities of the probabilistic approach to health phenomena
associated with it. This approach was developed within modern analytic epidemiol-
ogy in order to gain a better understanding of the natural history of certain chronic
diseases and to overcome the limits that were then facing the pathophysiological and
monocausal model of disease. Indeed, in the 1930s and 1940s, while cardiovascular
diseases and cancers were becoming prevalent, very little was known in pathophys-
iology about their pathogenesis and there were no therapeutic solutions. Above all,
as noted above, these chronic diseases were slow, silent, and progressive in their
development and their aetiology was complex and multifactorial. The case of
myocardial infarction is emblematic. Doctors did not see patients until it was too
late to act. It was in this context that the risk approach, based on aetiological research
using the probabilistic and statistical tools of the then emergent analytic epidemiol-
ogy and its multifactorial model, appeared as ways of breaking this deadlock, whilst
research into the pathophysiology of those diseases continued.

In the 1950-1960s, new designs of analytical studies, now called ‘cohort studies’
and ‘case-control studies’, were developed and gave epidemiology and the proba-
bilistic approach a new role in research on disease causation. Risk correlations of
exposure with health outcomes such as negative consequences (e.g. morbidity and
mortality rates) at the population level have led to the identification of difference-
making factors that have since been called ‘risk factors’. The Framingham Heart
Study, a cardiovascular U.S.A. cohort study, is considered to have played a major
role in framing the ‘risk factor approach’ of the emergent analytical epidemiology
(Aronowitz 1998; Oppenheimer 2005; Giroux 2006, 2008a). It is notable that
epidemiology relied and still relies on existing knowledge from pathophysiology
and nosology. However, its way of knowing is based on a very distinct framework
and leads to a different way of modelling health phenomena.

First, and as mentioned in the Sect. 13.2, the ‘risk factor approach’ deploys a
different way of considering causality than the experimental, deterministic and
mechanistic framework of pathophysiology and bacteriology, which mainly relies
on a monocausal and proximal model of disease causation. Epidemiological causal
analysis is based on a relative and comparative method which allows for the
identification of difference-making factors (see Giroux 2008b; Russo 2009). It
bases its generalisations on the observation and comparison of populations. While
pathophysiology is based on a binary and experimental type of thinking, relying on
the definition of a referential or absolute normal state of functioning for the organ-
ism, epidemiology is, on the other hand, based on a statistical and probabilistic type
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of thinking, intrinsically comparativist and gradualist.'” This alternative way of

dealing with disease causation is generally seen as complementary to the mechanis-
tic approach."’

A second main difference appears here: while pathophysiology starts from the
description of the normal functioning as absolute category of the human organism in
a reference class, so as to then identify the pathological as a deviation from this
norm—the so-called “broken-normal view” (Moghaddam-Taaheri 2011)—, the
epidemiological approach starts historically and logically from an observation of
negative consequences or contrasting levels of health outcome (not necessarily
“pathologies”) in order to identify, through the use of statistical and probabilistic
tools, the factors that make a difference in the frequency of those health outcomes.
Further, by starting with health outcomes as a means for establishing correlations
and then identifying contrasting levels of these health outcomes, the epidemiological
risk approach puts central emphasis on prognosis in its modelling of health phe-
nomena. It does not necessarily require a normal-pathological distinction or a
diagnosis as a point of departure; and, as is particularly visible in the “epidemiology
of health”, it can establish a gradation in the level of health outcomes which will then
inform the clinical judgment and the treatment decision.'? The following table
proposes a synthesis on the differences between the two main ways of modelling
health phenomena (Table 13.1).

13.4.2 Neither Normal Nor Pathological

In this context of a comparativist and gradualist approach to health, what sense does
it make to maintain a binary normal-pathological and risk-disease framework? Its

1T another paper I proposed to characterise this difference between pathophysiology and epide-
miology using Ernst Mayr’s distinction between typological (or essentialist) and population types
of thinking. This distinction was introduced by Mayr to characterise the evolution of knowledge in
biology due to the passage from, respectively, an Aristotelian biology to a Darwinian evolutionist
biology (Giroux 2008b).

Risk correlations (difference-making factors) allow for the identification of the existence of a
causal link without necessarily determining the nature (mechanism) of the link. In the so-called
Russo and Williamson Thesis (2007), these two aspects of causation are considered to be necessary
if we are to infer causation in medicine. They are associated with two types of evidence, the
establishment of a continuous chain of necessary events and the establishment of a statistical
difference in frequency, which are themselves more or less reciprocally produced by the two
disciplines of pathophysiology and epidemiology.

2The importance assumed by diseases and medical nosology in epidemiology could be seen as a
consequence of the weight that the medical and pathophysiological model has in Western medicine,
as well as on the pragmatic advantages of relying on measurements of mortality and morbidity,
rather than of levels of health. But in the context of the emergence of modern epidemiology in the
U.S.A. there was a place for an “epidemiology of health” in which a gradualist vision of health in all
its range was central (see Galdston 1953).
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Table 13.1 Two alternative ways of modelling health phenomena

Pathophysiological framework Epidemiological risk framework
Health concept Fundamentally binary (the normal- | Fundamentally gradualist
pathological distinction is central)
Theory of health | Fundamentally non-comparative Fundamentally comparative
Causal approach | Mechanistic Difference-making and probabilistic
and type of
explanation
Type of thinking | Typological thinking Populational thinking
Clinical goal Improving the current symptoms Improving outcomes for patients in
(narrow focus on disease as the their total biological, social and
determinant of the outcome) psychological environment
Clinical Diagnostic Prognostic
approach

continued existence could be explained by the need for a dichotomy to ground
clinical decision-making, but also, more generally, by the human psychological
preference for categorical and binary thinking. But it could also be asked whether
sticking to this binary framework, in the context of some chronic conditions, is not a
misguided attempt to integrate two different ways of modelling health phenomena
that ought rather to be kept separate and seen as complementary.

The reflection on the pathological status of hypertension by a pioneering cardi-
ologist in hypertensiology, Sir George Pickering, in the 1960-70s, is eloquent. Faced
with the problem of the status of essential hypertension, a type of blood pressure
with no specific cause, Pickering defended the idea that the distinction between
normal and pathological blood pressure is as fallacious as the phlogiston theory. Part
of Pickering’s argument is that there is no sufficiently unified causal pattern for
essential hypertension to be called a disease. But it is not normal either, because it
correlates with an increased risk of cardiovascular morbidity and mortality. For
Pickering, such a condition constitutes what he initially called a “quantitative
disease” (Pickering 1961). But in the end he decided to move away from the
disease-health or normal-pathological dichotomy and vocabulary. According to
him, classifying blood pressure into one or the other is harmful. In a paper entitled
“Normotension and hypertension: the mysterious viability of the false” (1978:
561-562), he wrote:

They (the average doctor) persist in treating arterial pressure as a quality and dividing it into
two normotension and hypertension, physiologic and pathologic, healthy and diseased, good
and bad. (...) It seems that unless these terms are used, new facts cannot find a place in the
mind of the contemporary doctor. (...) That the current practice of treating a quantity as a
quality should have arisen in the first place is not difficult to understand. What never ceases
to astonish me is that it should persist in the face of developments in science and the growth
of established fact. (...) The doctor will tell you that he has to decide whether or not his
patient has hypertension before he can diagnose and treat him, and he must have a dividing
line to assist him in this. I have never had any doubt that this practice does untold harm to the
patient. In the first place, the patient becomes identified with the “grim label” hypertension. It
has been shown (. . .) that the moment when this label is attached often marks the beginning
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of symptoms, such as headache, that were absent before. (...) The second danger to the
patient that arises from this practice is the initiation of treatment whose beneficial effects are
conjectural and in which the drugs used may prove harmful in the long term.

In 1961, Pickering had also already written: “I often think that the greatest contri-
bution to the sanitation of the mind would be the abolition of the terms normal and
physiological and their opposites” (1961: 131). It is by taking into account another
type of information and many other individual variables that one should determine
the severity of the prognosis for the individual and the interest of treating or not
treating them, without necessarily going through a previously determined diagnostic
category.

The notion of ‘risk factor’ has meanwhile become established in the medical
literature to designate conditions which are continuously distributed in the popula-
tion, such as hypertension, and which should be integrated within a multivariable
approach. In this alternative epidemiological risk approach, the question of whether
or not a given risk factor is normal or pathological becomes nonsensical. And it is no
longer relevant even for medical decision-making. The relevant question becomes:
to what extent does this level of variable, or rather this level of this set of variables in
this individual, increase the risk of negative consequences, and at what level of risk
would the patient actually benefit from treatment? In this multifactorial and proba-
bilistic context, the level of an isolated risk variable has no relevant clinical meaning.
For certain conditions, some authors go so far as to defend, not without echoing
George Pickering’s words, that we ought to “move beyond the binary, diagnostic
thinking that has dominated medicine for so long and embrace a quantitative
approach” to patient management (Vickers et al. 2008: 203). What I have just
characterised as the epidemiological modelling of health phenomena, an alternative
to the pathophysiological modelling, is in adequation with the “risk prediction
approach” (Vickers et al. 2008) and the “patient prognostic approach” (Croft et al.
2015) which are considered preferable, for certain conditions, to the traditional
“diagnostic approach” as a framework for clinical decision-making. Vickers and
his co-writers (2008: 201) described the two approaches in the following way: “The
diagnostic approach to blood pressure is to divide the population into 2 groups, those
with hypertension and those without hypertension, and then to treat one group but
not the other. The prediction alternative is to use a statistical model to estimate the
probability that a patient will have a clinically important event, such as a myocardial
infarction, within a certain period, such as 10 years”.

13.4.3 Advantages of the Risk Approach and a Gradualist
Concept of Health

I now address the advantages and limits of this alternative way of modelling health
phenomena that implies the adoption of a gradualist and comparativist theory of
health.
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First, and as noted earlier in the Sect. 13.2.3, the continuous model of health
appears to be more adapted to probabilistic and processual conditions whose begin-
ning and end are uncertain and hard to establish. According to Vickers et al. (2008:
200), a large set of diseases of particular concern for industrialised countries are a
matter of degree, reflecting a range of severity. They mention: cardiovascular
disease, type 2 diabetes, obesity, depression, developmental disorders (such as
autism and hyperactivity), back pain, arthritis, and cancer. To them “even arterio-
sclerosis is a matter of degree, because most adults have at least some level of
endothelial dysfunction”. Categorising patients as either having or not having the
condition depends on choosing a somewhat arbitrary cut-point of severity.
According to Croft et al. (2015: 4-5), “the underlying ‘disease’ is often a continuous
distribution of probability for future health states. Diagnosis is then not ‘have you
got it?’ but ‘how much of it have you got?”” The point here is to consider those
variables like blood pressure, blood glucose, etc. as sources of information about the
probability of future events, which provide a quantitative estimate of individual risk
for particular outcomes, rather than to artificially dichotomise them and then treat
only those states characterised as diseases (Vickers et al. 2008).

Second, this approach has the potential for being more precise and more
individualised and thus for improving clinical judgment. In avoiding arbitrary and
artificial dichotomisation of continuous variables like blood pressure, it avoids the
consequent loss of relevant information for prognosis. Moreover, as said above, in
the context of these especially complex and multifactorial diseases, it is always a set
of variables which has to be taken into account. It is with the presence and level of
other variables (cholesterol, diabetes, age, sex, and smoking history) that a specific
variable (blood pressure) takes on clinical meaning. Both of these aspects were
precisely addressed by the multivariate equation introduced by the statistician of the
National Institutes of Health, Jerome Cornfield, to deal with the analysis of data from
the Framingham Heart Study. The multivariate analysis has been crucial for the
development of the risk factor concept and approach (Giroux 2013). The equation
was first used for causal analysis and was then rapidly extended to clinical predic-
tion. Then, by combining different risk factors for a single individual into a statistical
model, the relevant threshold for management of risk factors is further individualised
for each person (Giroux 2012). Furthermore, according to Vickers et al. (2008), in
the prognostic approach more information relevant for patient outcomes could be
integrated into the model: “Modelling an individual’s prognosis can draw on the full
range of relevant and available information, both clinical and non-clinical.” Patient
preference, for example, could also be better taken into account. Indeed, a prediction
model provides probabilities of events and a patient can weigh these according to his
or her preferences.

Thirdly, in giving priority to the optimisation of outcomes, the risk/prognostic
approach could help identify overdiagnosis. Overdiagnosis arises when a patholog-
ical lesion or state is identified, and the patient is defined as having a disease, in the
absence of any evidence that this state leads to a difference in health outcome, and
without necessarily making it possible to undertake an investigation or administer a
treatment that clearly advantages the patient. As stated by Croft et al. (2015: 3):
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Overdiagnosis flourishes in the vacuum created by a culture of ‘underprognosis’, i.e., lack of
critical enquiry, information, or evidence about the likely future benefits or harms of
identifying a condition as an abnormal disease state. A prognostic framework for clinical
practice would help to resist evidence-free diagnostic novelty. Prognostic evidence high-
lights when overenthusiastic search for pathology leads to irrelevant treatments and needless
anxiety, such as disc anomalies on MRI of the spine, but can reassure people who need
neither active intervention nor a diagnosis, and identify those in whom diagnosis does guide
decisions that improve outcomes.

The conviction here is that the risk/prognostic approach, in integrating wider and
more diverse information in the evaluation of outcomes for a particular individual,
allows for greater precision and may avoid false positives and the negative impact of
overdiagnosis and overtreatment.

Fourthly, and lastly, the gradualist and comparativist concept of health at the core
of the risk/prognostic approach has several conceptual and practical advantages.
Andrew Schroeder (2013) has highlighted these advantages in his discussion about
the relative superiority of this type of theory of health with respect to traditional
fundamentally non-comparative theories like the BST. Fundamentally
non-comparative theories, in which the comparative form of a concept is possible
but considered less basic than the non-comparative form, define health in such a way
that a significant number of people living today are, in fact, healthy. This is realistic.
In such theories of health, we “should begin by defining a state that a single organism
might be in” (Schroeder 2013: 134). In fundamentally comparative theories, as
presupposed by the epidemiological approach, to be healthy is to be healthier than
a sufficient number of people in some comparison class. The “theorist should begin
by defining a relation, presumably between organisms or states of organisms” (2013:
134). According to Schroeder, comparativist theories of health can better deal with
the problem of arbitrariness regarding the precise demarcation line between the
subnormal and normal statistical levels of functional efficiency in the BST, and it
also avoids the “problem of common disease”, since ill health and differences in
health levels in general are always relative to particular populations (see also Giroux
2015). Another important conceptual advantage is that, while in both the broken-
normal view and the diagnosis approach, it is essential to give an absolute and
decontextualised definition of health at the beginning of any investigation into health
phenomena, in the risk comparative approach such a definition—which remains
elusive in the philosophical debates—is not necessary.

The choice between a fundamentally comparative and gradualist concept of
health at one side and a fundamentally non-comparative and binary one at the
other is of practical significance: it has important consequences for clinical and
public health strategies. In individual care, adopting a continuous framework for
thinking about health care, in the case of a person having a risk factor such as
hypertension, avoid the potential harm involved in labelling them as diseased, while
drawing attention to multiple other variables that could be useful for delivering a
precise prognostic. It also points towards the possibility of delivering more infor-
mation on the risk-benefit balance of an intervention and on individual context to
decide with the patient whether an intervention is required and, if so, what form it
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might take. In conflating this framework with the binary one, the danger arises of
assimilating hypertension or a high-risk status to a disease and then automatically
opting for medical treatment without taking prognostic information into account.
Indeed, even if pathologisation should not be assimilated to medicalisation, as
rightly shown by Boorse (1977) and Sholl (2017), designating a condition as a
pathology leads—at least in our ordinary representations of a pathology—to con-
sider it as requiring medical care and as legitimising such care. In a continuous
framework, the decision should always be made in an individual and particular
context.

Concerning public health and population health more generally, Schroeder
(2013) thinks that one of the main practical benefits of fundamentally comparative
theories is that they facilitate intergenerational assessments of health that are difficult
to achieve in the context of fundamentally non-comparative theories, but also, and
most importantly, that they improve health metrics and have a positive impact on the
distribution of health resources. Indeed, traditional health metrics rely on
non-comparativist theories of health, and then mainly capture the bottom-range of
health differences. Yet such a range is too narrow. Measuring the full range of
possible health states is very useful and relevant for resource allocation. Indeed,
differences in middle-range health can be of great moral importance. A treatment ‘B’
can do better than a treatment ‘A’ if we have a better understanding of the range of
improvements it allows in terms of health. Moreover, malnutrition and parasitic
infections cause small but significant intelligence loss in whole populations, but
these are not picked up by traditional metrics that rely on non-comparative
approaches (Schroeder 2013: 151). It should also be noted that comparativist and
gradualist theories of health are favoured in the recent public health approach called
“population health science (PHS)” (Keyes and Galea 2016) but also in the popula-
tion strategy promoted by the cardiovascular epidemiologist Geoffrey Rose (1992),
in which the PHS has its roots. Only such an approach can correct the limitations of
what he called the “high risk strategy” of prevention which focuses on high-risk
people and still relies on the dichotomous normal-pathological model. The “popu-
lation strategy”, which relies on a continuous and comparative concept of health, is
different: the aim is to move the whole distribution curve of a trait or risk prognosis
for an entire population.

13.4.4 Challenges for the Risk Approach and a Gradualist
Concept of Health

The risk approach, along with the gradualist and comparativist concept of health, do
however raise important challenges, especially when one considers that most of our
modern healthcare systems and practices are based on a binary disease-diagnostic
approach, which is itself deeply anchored in our representations of health
phenomena.
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A first important series of challenges concerns the validation and translation of
prognostic and risk models into practice. A notable difficulty is to obtain clinical
evidence of the relevance of certain prognostic markers and prediction models.
These models should be evaluated using decision analysis methods to determine
their effects in clinical terms (Vickers et al. 2008: 202). And even if good prediction
models are available, there remain the problems of how to translate them into
practice, as well as the tendency to still rely on categorisation (high-medium-low
risk of a particular outcome) to drive stratified care: “prognostic classification for its
own sake should not replace diagnosis for its own sake. Nor should individual
patient prognosis be a static classification in time — it needs to be updated” (Croft
et al. 2015: 5).

Secondly, if the risk prediction approach has the potential to help with the
overdiagnosis challenge, it is still subject to issues associated with
overmedicalisation. “The potential for a prognostic model of care to solve these
problems has to be weighed against the possibility that such a model may create its
own version of overmedicalisation” (Croft et al. 2015). Since pathologisation is not
necessary for medicalisation, there is no certitude about the fact that escaping the
vocabulary of disease will solve all the problems associated with the risk of “too
much medicine” (Moynihan and Smith 2002). It could even be argued that having a
spectrum of health makes all potential limits to medicine disappear.

Thirdly, another important issue concerns the public, clinical, and patient under-
standing of risk, probability, and non-categorical, or at least non-binary, thinking.
The notion of risk is complex both to understand and communicate and, if its
measurement, analysis, and presentations are not well understood by doctors and
the public, it is easily open to misinterpretations (Gigerenzer 2003). To Croft et al.
(2015) research about how best to inform and justify a prognostic model of clinical
practice is crucial. Moreover, its proper understanding is made difficult by the weight
of the binary normal-pathological approach that has long been dominant in, and
structuring for, the development of modern scientific medicine, rooted in diagnosis
and pathophysiology. Adding to this difficulty is the fact that the comparativist risk
approach tends to be integrated into the fundamentally non-comparative normal-
pathological one. Indeed, the pathophysiological and functionalist approach can
incorporate risk information, as is illustrated by Schwartz’s definition of disease
that integrates the criterion of “negative consequences”. Rothman’s deterministic
“sufficient-component cause model”, Boorse’s distinction between “intrinsic” and
“instrumental” health and the “high-risk strategy” are other examples of the tentative
integration of risk into the fundamentally non-comparative pathophysiological
approach, without great awareness that two very different epistemological frame-
works are actually in play. However, it is precisely by maintaining these approaches
as distinct that potentially harmful amalgams can be avoided. It is only when we are
aware of the existence of two different logics and frameworks that we will be able to
maintain distinct meaning and use for the concepts of disease and risk factor.

It should be reminded here that, in any case, defending the relevance of the risk/
prognostic approach does not imply that this must always be considered as the most
useful approach in clinical practice. The non-comparativist binary (normal-
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pathological) approach is complementary and still considered relevant for acute
health problems that are limited in time. The challenge then becomes to identify
when each of those two models of health phenomena is more appropriate.

Thus, advocating for the distinction between risk and disease means defending
the distinction between, and complementarity of, two models of health phenomena.
This distinction has the advantage of highlighting the fact that the values and
implications of a clinical decision are not the same, nor are the determinants of a
decision. In a risk approach, value judgments and patient preferences are much more
important and should therefore be made more explicit, precisely because of the
absence of prior normal-pathology categories and also because the decision concerns
a future instead a current harm. Likewise, it is also of greater importance to recognize
the uncertainty and underdetermination of a condition as well as the corresponding
course of treatment.

13.5 Conclusion

I began by making explicit various sources of confusion between the concepts of
disease and risk. I then showed that the essentialist conceptual analysis of disease,
especially the naturalistic dysfunction-requiring account, does not provide a satis-
factory solution to this problem of the disease-risk demarcation and to the related
issues concerning overpathologisation, overdiagnosis and overtreatment. Finally, by
considering that analytical epidemiology participates in the construction of knowl-
edge about health in an alternative manner to pathophysiology, I have shown that
risk factors belong to a way of modelling health phenomena that relies on a different
framework than that of the disease concept inherited from pathophysiology and
based on a binary and fundamentally non-comparativist theory of health centred on
diagnosis. The risk approach is anchored instead in a gradualist and fundamentally
comparativist theory of health centred on prognosis. These two frameworks could be
considered as two complementary medical approaches to dealing with health
phenomena.

As it stands, however, the fundamentally non-comparativist approach remains
dominant, even when trying to integrate the comparativist one. I have argued that we
should insist instead on their distinction and consider that we have two different
approaches to health phenomena. The fundamentally comparativist and gradualist
approach is better suited to health problems of a chronic and progressive nature.
From this perspective, the distinction between risk factor and disease should be
based on the distinction between these two ways of modelling health phenomena.
The confusion or slippage between the two may then be linked to the fact that, rather
than seeing the gradualist risk approach as an alternative approach, it is seen as a
kind of adaptation or appendix to the classical binary pathophysiological model,
used in order to address its limitations in dealing with certain chronic diseases.

The distinction between the risk and disease frameworks is important because
neither the criteria they focus on nor the issues they raise regarding clinical decision-
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making are the same. The risk/prognostic approach has the advantage of forcing us
to be more explicit about the criteria leading to a decision about whether or not to
treat (being more precise about the benefit of a treatment), while also lessening the
risks of overdiagnosis and overpathologisation. However, it does not solve all the
issues related to the extension of prevention or surveillance in healthcare or to
overmedicalisation. A gradualist concept of health has its limits, just as the diagnos-
tic and binary approach also has limits. The main challenge then becomes for the
public, the patient, and clinicians to be well aware of the differences between these
two frameworks and to identify when—or for which clinical condition—one or the
other approach is most appropriate.
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Chapter 14 ®)
Fundamental Concepts in Medicine: Shex
Why Risk and Disease Are Likely

to Stay on Board

Olaf Dekkers

In everyday medical language the words risk and disease are easily used. Patients
and doctors discuss the cause and prognosis of a disease while at the same time
consider what the risks associated different treatment options are. As an example, the
conversation between a doctor and a patient is about the cause(s) of a newly
diagnosed diabetes (obesity, unhealthy lifestyle), with a subsequent discussion
about the risks of side effects of the glucose lowering drug metformin (nausea).

Arguably, both risks and diseases belong to the basic stuff in medicine. And
medical thinking in terms of risk has clearly emerged in the last century. The
textbook example is the smoking-lung cancer case where Doll and Hill used large
cohorts to show that smoking was a strong risk factor for lung cancer (Doll and Hill
1950). However, these epidemiological data in itself were not considered a definitive
proof and the search for the causative agent emerged, ie what is the pathophysio-
logical mechanism by which smoking was causing lung cancer (Cornfield et al.
2009)? This example shows that a risk-based and a pathophysiological approach are
complementary as they approach a specific disease such as lung cancer from a
different angle. And obviously the two approaches are linked: only if smoking is a
true risk factor for lung cancer (and not a proxy for another true cause), the search for
a pathophysiological mechanism would have been meaningful.

On closer philosophical examination, the concepts risk and disease (and their
demarcation) are however not unproblematic, and in her chapter Risk and Disease:
two alternative ways of modelling health phenomena, Giroux outlines several of
these conceptual problems, and ultimately argues that the concepts risks and diseases
can be seen as different approaches to the same set of health-related phenomena.
The risk-based approach has its roots in epidemiological population studies, the
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disease-based approach is rooted in pathophysiological thinking. This two-angled
approach was indeed the cornerstone in the lung-cancer smoking debate; interest-
ingly the two approaches were needed for a full proof of the causal relation, but they
were also at the root of some of the controversies in the debate (Cornfield et al.
2009).

It is an intriguing phenomenon that everything that classifies as disease can, from
another perspective, be seen as risk factor. Diabetes, generally considered a disease,
is a risk factor for cardiovascular disease; cancer is a risk factor for death. That we
can consider a similar health phenomenon a risk factor but at the same time a disease,
underlines the point Giroux makes, i.e. that risks and disease are different ways to
look at health phenomena. Of note, the opposite is obviously not true, as not every
risk factor is a disease; for example, smoking itself is not a disease (although
addictive behaviour may classify as such).

As was shown by the example of smoking and lung, the risk-based approach to
medicine starts from population thinking and uses epidemiological techniques to
disentangle the causal structure of risk factor—disease associations. The Framing-
ham study is another famous example showing the strength of the epidemiological
approach, a study which contributed importantly to the understanding of risk factors
for cardiovascular disease (Mahmood et al. 2014). And from a public health per-
spective, these epidemiological studies can inform health politics (how) to modify
risk factors and risk behaviour thereby aiming to improve health for the population
(of course this assumes the epidemiological studies to be valid, a discussion that
would open a can of worms). Cigarette use has decreased since public health
measures were undertaken to discourage their use. Of note, a study assessing risk
factors cannot replace the evidence needed to assess the effect of an intervention.
Even if we’re certain based on epidemiological data that obesity is a risk factor for
cardiovascular disease, further studies should be undertaken to assess which inter-
ventions aiming to reduce obesity will optimally reduce cardiovascular risks (Hernan
and Taubman 2008).

However, accepting risks and disease as two different angles, does not solve all
the problems related to these concepts (to be fair, Giroux nowhere in the paper makes
the claim that everything is solved). Consider the example of hypertension. From a
risk-based perspective, it is a factor that influences the risk for many diseases such a
myocardial infarction or renal failure. At the same time researchers can consider the
pathophysiology that underlies these associations. But still, this does not solve the
question whether we should classify hypertension itself as a disease (and if yes from
which blood pressure onwards?). And this is not merely a semantic issue, as disease
classification and categorization hugely impact individuals and populations. As
Giroux argues in her paper, many attempts to come up with an overarching frame-
work to define or classify diseases are easily refuted by counterexamples.

The interesting question is whether the risk and disease-based approaches to
health phenomena will ever merge. It can be argued that personalized medicine
just tries that as it aims to link risks and diseases for individuals, not through risk-
based epidemiological data, but through detailed, clinical data at the individual level.
Personalized medicine holds the promise that detailed geno- and phenotyping will
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perfectly predict the effect of treatments or will perfectly predict the risk for a future
cardiovascular event for individuals. (Mind, that this is not an empirical claim, as
personalized medicine in this very strict sense has currently not been proven.)

Suppose Joe is provided with a 10% risk to get a myocardial infarction, and that
this prediction is based on epidemiological data such as the Framingham study,
meaning that Joe is ultimately compared to the ‘average Joe’ from the data. Will
personalized finally medicine overcome the need for the epidemiological approach?
The first question then is, whether at the individual level all risks are ultimately O or
1, meaning that it is determined whether someone (Joe) will actually get a myocar-
dial infarction (or not). Let us, for sake of the argument, assume that everything that
contributes to Joe’s risk is perfectly measured (a pretty hard assumption). Joe’s
prediction relates to to what will (not) happen in the future, and claiming that Joe’s
risk is either 0 or 1 at a certain time-point, is arguing that future events will not
influence this risk prediction. That this form of determinism is hard to defend (even
without taking quantum mechanics into account) is easy to see, as system external
disruptors may well interfere with the prediction (Dekkers and Mulder 2020). Joe
might die to a car accident, or the politicians might decide to effectively reduce air
pollution, factors that will influence Joe’s risk in a way that could have not been
taken into account at time of the initial prediction. It might even be that Joe changes
his lifestyle radically hoping to prevent the prediction to happen (in case of a doomed
prediction). That leads to the question whether the 10% risk prediction is as close as
we can get even from a personalized medicine perspective. But here the main point is
epistemological, as currently the only way to find out is by comparing Joe to other
persons who resemble Joe as much as possible with regard to his risk profile. And
yes, this means that we are back in the realm of epidemiology, even if populations
used to compare are based on more data and more detailed information (Ahlbom
2020).

To conclude, Giroux’ plea to consider the concepts risks and diseases being
different approaches to the same set of health-related phenomena is valuable. This
holds true for daily clinical practice but also for science. Even in the era of
personalized medicine.
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Chapter 15 )
A Pragmatic Approach to Understanding e
the Disease Status of Addiction

Mary Jean Walker and Wendy A. Rogers

15.1 Introduction

In this paper we examine the application of our view of disease as a vague cluster
concept (Rogers and Walker 2017, 2018; Walker and Rogers 2017, 2018) to the
example of addiction. Addiction is a paradigmatic, but complex case of a borderline
condition, whose disease status is contested. Our approach to understanding the
concept of disease was partly motivated by seeking to understand borderline disease
states, though we focused primarily on conditions with straightforwardly observable
physiological dysfunction. In applying our view to addiction we hope to further
clarify the view, identify potential challenges, and propose a partial resolution of
them in the case of addiction.

In Sect. 2 we summarise the vague cluster account. The account incorporates two
main claims—that the concept ‘disease’ is best treated as a cluster concept, and that it
is a vague concept that can be precisified for specific purposes. These claims were
developed separately, so we briefly clarify how they fit together. In Sect. 3 we apply
the account to illuminate why addiction’s disease status is unclear, showing it has the
typical features of disease in vague and ambiguous senses. In Sect. 4 we examine
pragmatic considerations that might help us precisify our concept ‘disease’ to decide
the disease status of addiction for particular purposes or in particular contexts.
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Drawing on this discussion, in Sect. 5 we draw out two issues relevant to making
these precisifications: that pathologising addiction brings both positive and negative
effects simultaneously; and the practical difficulty of maintaining that addiction’s
disease status might differ by context. We argue that the pragmatic concerns
indicate, at the least, that addiction should not be regarded as mere physiological
dysfunction, but may be counted a disease in some broader sense. This suggests a
way of reading arguments that addiction is a ‘biopsychosocial disease’ as a prag-
matic compromise that partly resolves the two issues.

This analysis yields general points about the disease status of addiction, and about
pragmatic accounts of disease. In relation to addiction, it suggests that while
addiction might be considered disease in some contexts and not others, a pragmatic
approach does rule out some possible precisifications in this case. It further suggests
that the debate about the disease status of addiction is not a substantive disagreement
over facts, but rather is partly semantic (hinging on different underlying views of the
meaning of ‘disease’) and normative (hinging on different views about how we
should respond to addiction). In relation to pragmatic accounts of disease, our
analysis shows their utility in understanding borderline disease states, and their
potential to mediate between viewing disease status as a discoverable or a decidable
attribute.

15.2 The Vague Cluster Account

We previously argued that the concept ‘disease’:

1. is vague but may be stipulatively precisified for various purposes (Rogers and
Walker 2017); and

2. is not structured around necessary and sufficient conditions, such that there is no
feature essential to disease but rather a number of features that are typical of
diseases (Walker and Rogers 2018; for other arguments that disease does not have
a classical structure see Schwartz 2004, 2007a; Nordby 2006; Sadegh-Zadeh
2015).

15.2.1 Vagueness

A concept is vague when there are borderline cases that are not clearly included
within or excluded from the concept. Classic examples are the concepts ‘tall’, ‘bald’,
or ‘heap’. There is no bright line determining the exact height at which a person can
be said to be tall, the precise amount of hair loss at which a person becomes bald, or
the number of grains of sand required to have a ‘heap’.

We argued that the concept ‘disease’ is vague (Rogers and Walker 2017). Health
and disease are not binary, mutually exclusive states. There are many conditions that
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are not clearly either healthy or diseased, or where the difference between health and
disease is a matter of degree. Our argument focused on degrees of physiological
dysfunction, drawing on cases where dysfunction increases by degrees and there is
no clear point at which function alters from normal to abnormal, from healthy to
diseased. As such, accounts that require dysfunction for disease face the question of
precisely what level of dysfunction indicates the presence of disease (the “line-
drawing problem” as Schwartz (2007b) dubs it). Though there are cases where a
person either clearly has, or lacks a physiological dysfunction—a bone may be
clearly broken or whole, measles virus may be present or not present—for many
diseases there is a continuum, with some level of functional variation labelled
‘normal’, and disease status attributed at higher levels. Thus insofar as disease
requires dysfunction, the application of the concept ‘disease’ can be unclear where
there are variations in function that may or may not be considered to amount to
pathology.' Examples include microscopic cancers that never grow or metastasise,
latent TB, and some ‘risk factor’ or ‘pre-disease’ states such as mild hypertension,
osteopenia, or (arguably) osteoporosis (Rogers and Walker 2017).

While this way of framing the issue may be questioned, the central idea that the
concept ‘disease’ is vague is not contentious—especially when applied to the
everyday concept of disease used by laypeople, rather than the specialised or
‘theoretical’ notion used by doctors and medical scientists. Recognising this vague-
ness can be helpful in understanding why the disease status of some conditions is
unclear: the concept ‘disease’ is not precise enough to fully determine what states fall
under it. Just as it would be misguided to insist that there must be some determinate
answer as to whether or not one is really tall, or whether 5 grains of sand is truly a
heap, it is misguided to think that we can always resolve questions about the disease
status of borderline conditions. This is not due to some lack of knowledge, but to
conceptual indeterminacy.

Philosophers have developed different ways of thinking about vagueness.” One
influential approach uses many-valued logic to allow that statements of the form ‘X
is a Y’ can be true to a degree between 0 and 1, rather than being either false (0) or
true (1). It could allow that ‘microscopic, non-progressive cancer is a disease’ is true
to a degree of 0.2 or that ‘latent TB is a disease’ may be true to a degree of 0.6. The
degree to which some condition can be counted a disease might be determined in

"While we interpret this as evidence of vagueness in our concept of physiological dysfunction it
might alternatively be taken to show a conflation of the logic of risk with that of disease. See Giroux
(Chap. 13, this volume).

2We will not here consider an epistemicist view that would claim that we just do not know enough
about the concept ‘disease’ or particular states to know how to classify the borderline states, as we
deny the concept has some yet-to-be-discovered essence that could resolve borderline cases. In
Sorensen’s (2001) terms, we take it that at least some borderline cases of disease are absolute, and
not merely relative borderline cases, for reasons discussed below. However, a version of
epistemicism will re-arise on a pragmatic approach given lack of knowledge about the practical
consequences of decisions about disease status, as we show below.
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different ways, such as focusing on degrees of similarity to prototype diseases with
respect to particular features or dimensions (Sadegh-Zadeh 2000, 2015).

Another approach is supervaluationism, which draws on nonclassical logics to
say that a claim of the form ‘X is a Y’ can be neither true nor false. While the many-
valued logic approach implies that states of ‘health’ may gradually fade into states of
‘disease’, supervaluationism implies a borderline zone between ‘clear health’ and
‘clear disease’ that includes states of indeterminate disease/health status. Which
approach to understanding vagueness best captures features of vague concepts is a
matter of debate that we leave aside here. Below we will motivate adopting the
supervaluationist approach in relation to addiction by showing a number of senses in
which it is indeterminate whether addiction has the typical features of diseases.

15.2.2 Cluster Concept Structure

While our argument about vagueness focuses on dysfunction, we do not think
dysfunction is the only relevant feature of disease. Drawing on arguments that
disease cannot be defined in terms of necessary and sufficient conditions (as per
the classical structure of concepts) without revising the everyday concept (Schwartz
2004; Nordby 2006), we developed an approach that treats disease as a cluster
concept with a number of typical features (Walker and Rogers 2018), several of
which are matters of degree.

In rejecting the classical necessary and sufficient concept structure, we suggested
several desiderata for assessing the adequacy of a definition of disease (following
Kingsbury and McKeown-Green (2009)). One is extensional adequacy: whether the
definition follows our intuitive classifications of states as disease or non-disease,
capturing those cases we usually think fall under it, and excluding cases we usually
think do not. This is the desideratum that much of the debate about the concept
‘disease’ focuses upon. A second desideratum is criterial adequacy: the definition
should group together conditions in a way that reflects the reasons we group them
together, such as similarities between them. This is why a disjunctive definition like
‘Xis adisease iff it is a case of Py, or P, or . .. P’ listing every known disease would
not be a good definition, even if it were extensionally adequate. Third, a definition
should be motivationally adequate, that is, there needs to be some reason that we
want to be able refer to the class of things as a category, some purpose or context
motivating having such a concept.

We argued that regarding disease as having a cluster structure could meet these
three desiderata. By cluster structure, we mean taking the concept to be connected to
a set of features that are typical of cases that fall under it, but allowing that no
particular feature is necessary, and no set of conditions is jointly sufficient, for
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disease (Gasking 1960).> We proposed four features typical of disease: (1) dysfunc-
tion, (2) harmfulness in causing a person suffering or incapacitation, (3) being in
principle explainable in terms of facts about biology and/or psychology, and
(4) being beyond the direct conscious control of an individual (Walker and Rogers
2017).

15.2.3 Disease as a Vague Cluster Concept

Of the four typical features we proposed for the concept ‘disease’, at least two
involve vagueness as they are matters of degree and it is not clear where to draw the
line, resulting in a threshold problem. We argued previously that this is true of
dysfunction, and it would seem to be true of our second typical feature, harmfulness,
understood as suffering and/or incapacitation. The harmfulness of a condition can
range from no suffering at all, as with asymptomatic diseases such as occult cancers,
through minor irritations, to different levels of pain and finally to death. A disease
can cause degrees of incapacitation from nil, to having to give up a sport or hobby, to
being unable to work, parent, or engage with the world in other important ways.

Alston (1967) distinguished degree vagueness from ‘combinatorial’ vagueness,
arising from lack of clarity as to which of the usual features of a concept are
necessary, in what combination(s). Alston demonstrates using the concept ‘religion’:
among the systems generally recognised to be religions, there are shared features
such as belief in god/s, sacred objects, moral codes, and ritual behaviours. But some
religions do not have all of these features, for instance atheistic Buddhism. This
sense of vagueness fits well with the cluster approach, implying that there may be no
final list of typical features, or of what combinations of features are necessary and
sufficient for the concept’s application.

We also suggest that some of the typical features of disease are ambiguous.
Ambiguity is a different form of semantic indeterminacy, involving a term’s having
two or more possible meanings. Some borderline cases of disease may be so because
it is not clear whether they have the typical features in the appropriate sense. For
instance, some types of harm or incapacitation might not seem clearly the right ‘sort’
for disease status, such as a case where congenital limb difference causes a person
suffering and limits their capacities, but only in combination with features of the
person’s physical or social environment (e.g. living in a country where supports are
not provided, or where they face discrimination). We demonstrate ambiguity in
whether addiction has several of the typical features of disease in the following
section.

3Keil and Stoeker argue for a cluster concept approach to defining disease in psychiatry (Keil and
Stoecker 2017). Where we organise our cluster around the typical features of diseases discussed
below, theirs is organised around disease (in the sense of dysfunction), illness (experience), and
sickness (social inability).
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We propose then to picture disease as a fuzzily-bordered space mapped along
n dimensions. Each dimension represents one typical feature. For each dimension,
there are conditions that are clearly within the ‘space’ of disease, conditions clearly
without it, and conditions that lie in the fuzzy or indeterminate ‘borderline’ zone with
respect to that dimension. This allows for a number of ways that conditions can be
classified as diseases: particular conditions might have different typical features of
disease, to different degrees, and some particular diseases might lack some of the
typical features entirely. It also implies that there are different ways a condition
might count as a borderline state: some may be borderline because they have some of
the typical features of disease, but not all of them (combinatorial vagueness); others
will be borderline due to degree-vagueness; some may be borderline because of
ambiguity.

The vague cluster approach helps explain why some judgements of disease status
are unstable and contested. Speakers may have different assumptions about what
features are sufficient for disease, or different views about the degree or sense of a
feature required for disease. Or they may be focusing on one typical feature rather
than another.

This approach is compatible with stipulatively defining more precise definitions
to make decisions about borderline conditions, within the indeterminate or fuzzy
boundaries set by the concept. These stipulative decisions are constrained by the
typical features of the concep