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Short abstract

For a long time on, philosophers have been trying to analyze what disease is. The significance of the
topic of disease lies mostly in its ubiquity and in the historical relationships between philosophy and
medicine. This work is interested in the metaphysics of disease; it defends an original and general theory
of disease called “essentialism about disease”, according to which, roughly, disease is the destructive
process of the essence of a processual part of a living being. Filling in a gap in the literature, we start
with methodological considerations; Part I argues that a species/kind is a whole to be defined with
respect to its essential parts viz. a genus and a differentia. After having more fine-grainedly distinguished
between “disease” and cognates (like “disease kind”, “symptom”, “etiopathology”, or “illness”, etc.) in
Part II, we provide, in Part III, a neutral framework for thinking the debate around disease, where we
distinguish between the group “axiologism about disease”, “malfunctionalism about disease” and
“hybridism about disease”; these three groups are distinguished with respect to the emphasis the theories
of disease they include put on one or both of the main intuitions that we have about disease, which are,
respectively, the intuition (1) that disease is a certain negative value viz. a lethal value, and the intuition
(2) that disease is a specific biological malfunction. We situate essentialism about disease within the
group hybridism about disease, by taking coherently into account both intuitions (1) and (2) through the
unifying idea of disease as the destruction of a processual part of a living being. Finally, by investigating
the direct consequences of essentialism about disease with several potential counter-examples (like
genetic diseases) and controversial cases (like highest-order mental diseases, or aging), we show that

essentialism about disease is currently the most encompassing general theory of disease.



Extended Abstract

Any reader who is reading this sentence has already been diseased at least once in his life. Diseases are
ubiquitous; indeed, the scope of our concept of disease intuitively includes cases as diverse as
phenylketonuria (PKU) and (lung) cancer; but it seems to also exclude cases like drapetomania (i.e. the
tendency of African-American slaves to flee from their servitude), while other cases are more
controversial such as vices or aging; beyond its ubiquity and unclarity, the concept of disease plays a
role in the historical relationships between philosophy and medicine.

Which justified criteria are there for distinguishing between diseases and non- (or pseudo-) diseases?
What is the nature of disease? From the Hippocratic theory of disease as disturbance (or imbalance)
between the four humors (or temperaments) to the Bio-Statistical Theory of disease (and health) as a
biological process of a part of a living being deviating from its normal biological function, which is a
statistically typical contribution of this part (within a reference class) to the inclusive fitness of the
overall organism, through other various theories of disease, philosophers have been trying for a long
time already to thoroughly analyze this elusive and complex concept that is DISEASE. By focusing on
the metaphysics of disease, this PhD dissertation adds its own original contribution to this huge pile; it
defends the general theory of disease called “essentialism about disease”, according to which, roughly,
disease is the destructive process of the essence of a processual part of a living being.

Filling in a certain gap in the literature, Part I of this dissertation argues, first, for a certain meta-
philosophical position (applicable to all the suitable entities), according to which to define the predicate
D is to find out those conditions necessarily equivalent to the sentence “x is D”, where those conditions
are the intensional or constitutive (or essential) parts (independent from each other) of a numerically
distinct whole, which is D. Second, we defend the correspondence principle, according to which defining
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the predicate e.g. “ is a disease” is equivalent to defining the concept DISEASE or disease as another

specific entity. Third, we implement this meta-philosophy through a certain understanding of the genus-
species hierarchy, according to which a (natural) species or kind (e.g. a disease kind) is a whole
numerically distinct from its constitutive parts (independent from each other), which are a genus
(proximum) (e.g. a disease) and a differentia. Fourth, alongside with a very permissive neo-Aristotelian
ontology leaving room for many irreducible entities, where not every existing entity can be
constitutively defined, we defend that a genus, as a fundamental entity, is a constitutive part of a species,
while a differentia, as being apart from our ontology, merely reduces to either a kind or a genus.

Part II of the present PhD dissertation defends the genuine status of disease by investigating those
concepts directly related to DISEASE and easily confused with in the literature. First, we argue for a
definition of disease kinds, according to which a disease kind is a disease (i.e. the genus) plus a negative
cause related to a living being and a negative effect related to a living being (i.e. the differentia). Second,

we defend that a negative effect of a disease (i.e. a symptom) is a disease (i.e. the genus) plus a directly

temporally succeeding negative entity related to a living being (i.e. the differentia). Third, we argue that
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an etiopathology is a disease (i.e. the genus) plus a directly temporally preceding negative entity related
to a living being (i.e. the differentia). Fourth, we argue that disease is not to be confused with higher-
level cases of disease like illness, which is merely the feeling of a disease; sickness, which is a suffering;
disability, which is the feeling of suffering; or harm, which is a strong suffering.
Part III of this PhD dissertation argues for a constitutive definition of disease following our meta-
philosophy. First, we provide a neutral framework for thinking the debate around disease; we can
distinguish between three groups of theories of disease: axiologism about disease, malfunctionalism
about disease, and hybridism about disease; these three groups of theories of disease are distinguished
with respect to the emphasis the theories of disease they include put on one or both of the two (main)
intuitions that we have about what disease is, where, respectively, the first main intuition (1) is that e.g.
“ is cancerous” is a specific lethal value (like death) attributed to “cell growth”, and the second main
intuition (2) is that “cell growth is cancerous” means that cell growth is biologically malfunctioning in
a specific way. Second, we briefly illustrate and reject on independent grounds the most well-known
theories of disease belonging to these three groups. Third, essentialism about disease, according to
which, strictly speaking, disease is objectively analyzed as a negative process of a part of a living being
(i.e. the genus), and is the destruction of a positive state p until the negative state —p (i.e. the differentia),
is situated within hybridism about disease, by taking coherently into account intuitions (1) and (2), as
two sides of the same coin, through the unifying idea of disease as the destruction of the essence of a
processual part of a living being. The central argument for essentialism about disease is as follows:
(1) what is diseased is a highly fine-grainedly differentiated processual part of a living being;
(2) aprocessual part of a living being is a healthy process;
(3) as something good, a processual part of a living being’s function is its essence;
(4) anegative process is the destruction of a positive process;
(5) disease, as a certain negative process (i.e. here a certain lethal value), destroys a certain positive
process i.e. a healthy process;
(6) disease, as a certain negative process (i.e. here a certain biological malfunction), destroys a certain
positive process i.e. a processual part of a living being’s function;
disease is the destructive process of the essence of a processual part of a living being.
With the use of two detailed illustrations (as a requirement that a kind must be necessarily realized),
PKU is the disease destroying in a specific way the function or the essence of phenylalanine
hydroxylation, which is a healthy process, i.e. converting the amino acid phenylalanine into the amino
acid tyrosine by making tyrosine decrease (or, the change from the state where tyrosine is not present to
the state where tyrosine is present); (lung) cancer is the disease destroying in a specific way the essence
of cell growth (of the lung’s tissues) i.e. dividing into two daughter cells and grouping them (i.e. the
change from the state of non-two daughter cells divided and grouped to the state of two daughter cells

divided and grouped) through an uncontrolled cell proliferation.
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Finally, to provide a most comprehensive theory of disease, we show how essentialism about disease
takes into consideration genetic diseases i.e. as fundamental diseases, as well as other potential counter-
examples; moreover, we show how essentialism about disease sheds new light on some controversial
diseases like vices i.e. by taking them as higher-level mental diseases, or aging taken as the mere passing

through the ages.
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1 Introduction

INTRODUCTION

What is disease? This (apparently) very simple question needs for sure a book-length study (if
not more) like the present PhD dissertation to be addressed. Indeed, is e.g. every biological
defect a disease? What about mental diseases? Do they exist as genuine diseases? Can we
literally talk about vices as higher-level diseases? What about controversial (and historical)
cases? Is suffering real or only in one’s mind? Are there as many specific diseases as there are
persons and other living beings on earth? Do/Can we create diseases? Is disease a certain value?
Is it a specific lethal value? Is disease a certain biological malfunction? What is the relationship
between life, death and disease? What about illness, sickness, harm or disability? What is their
relationship with disease? Is disease a process or a state (as a condition)? Is disease not merely
a certain feeling? What is the difference between disease and symptoms or the causes of
disease? Is disease the absence of health, or health the absence of disease? Or even, how to start
an inquiry into disease?

Typically, those are only some of the questions, amidst many more, that immediately pop up to
our mind, as soon as we seriously start thinking about the question of what disease is in all its
generality. Many have already ventured on this difficult and huge path, which is to provide an
analysis of what disease is. Why go there? Or, more generally, why to start an inquiry into

disease?



1 Introduction

The importance of the topic of disease is - at least (and orthogonal to any pre-conception of

disease) - four-fold:

1. it is obvious that we are unclear with what disease is;

2. the topic of disease (in)directly intersects with other topics worth to be examined like
health, life, death, etc.; or even, more generally, with the discipline of medical ethics (cf.
Ch. 11).

3. the use of the term “disease” is ubiquitous both in the scientific discourse and in daily life;

4. the notion of disease plays a pivotal role in the history of philosophy and its complex
relationship to medicine, most notably through the figure of the “philosophical physician”,
where the best physician is also at the same time a philosopher, for a physician must use
philosophical thought to obtain bodily knowledge and get the best remedies; as Galen (Opt.
Med. 60-61; tr. Singer, 1997) famously states it:

What grounds are then left for any doctor who wishes to be trained in the art in a way
worthy of Hippocrates not to be a philosopher? He must be practised in logical theory in
order to discover the nature of the body, the differences between diseases, and the
indications as to treatment; he must despise money and cultivate temperance in order to
stay the course. He must, therefore, know all the parts of philosophy: the logical, the
physical, and the ethical. [...] If, then, philosophy is necessary to doctors with regard both
to preliminary learning and to subsequent training, clearly all true doctors must also be

philosophers.

This is not a work in the history of philosophy and/or medicine; this is a work on the concept
of disease. We could have decided to focus, instead, only on a limited range of diseases;
however legitimate this purpose is (and also sufficient for a PhD dissertation), points (1)-(4)
above encourage us more to take part in the bigger and relevant task of providing a general
analysis of what disease is.

The subtitle of the present PhD dissertation is “an inquiry into the metaphysics of disease”. If
points (1)-(4) are good reasons to begin especially an analysis into the nature of disease i.e. its
metaphysics, without denying, of course, the legitimate status of e.g. an ethical or
epistemological inquiry into disease, we can find two additional reasons to focus on the
metaphysics of disease (however plausibly or correctly understood), rather than its ethics or

epistemology:
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1. doing a metaphysical inquiry establishes itself as the first obvious or fundamental choice
to make, when one wants to start an analysis around a complex notion (like the one of
disease), for metaphysics is about being as such (cf. van Inwagen, 2014);

2. doing a metaphysical inquiry dwelves on the idea that it is somehow what comes first i.e.
here before that other (more) specific analyses around a certain complex concept can

fruitfully take place.

From the Hippocratic theory of disease as disturbance (or imbalance) between the four humors
(or temperaments) to the Bio-Statistical Theory (BST) of disease (and health) as a biological
process of a part of a living being deviating from its normal biological function, which is a
statistically typical contribution of this part (within a reference class) to the inclusive fitness of
the overall organism (cf. Boorse, 1977; 1997), through other various theories of disease (cf. Ch.
8; also Pellet, 2016; 2018), philosophers have been trying (unsuccessfully until now) for a long
time already to thoroughly analyze this elusive and complex concept that is DISEASE.
With its proper methodology, the present PhD dissertation is a contribution on the concept of
disease adding to an already huge pile, but constantly worth be increased in our search for truth
— moreover, the topic of disease has never been of more actuality than today. We hope to
provide the reader with an original and novel contribution to the debate around the concept of
disease filling in the gaps of the present literature, most notably through having a proper and
clear methodology, more fine-grained distinctions between “disease” and cognates (cf. Ch. 4-
5-6-7), a neutral framework for thinking the debate around disease (cf. Ch. 8), the unification
of two main intuitions about disease coherently taken into account into a single theory of disease
(cf. Box 8.1-8.2), a theory of disease avoiding the same flaws of the other most discussed
theories of disease (cf. Sec. 8.2.1-8.2.2-8.2.3), and a more encompassing theory of disease —
i.e., in a nutshell, with a theory of disease, we hope so, approaching truth at the closest possible
(at time ¢) (cf. Exc. 3.8).
The theory of disease called “essentialism about disease” is defended in this PhD dissertation:
roughly, x is a disease, iff x is the destructive process of the essence of a processual part of a
living being (cf. Box 9.1; also 9.3).
The central argument for this bold conclusion is as follows:
(1) what is diseased (or the disease host) is a highly fine-grainedly differentiated processual
part of a living being (cf. Sec. 9.2.1; 9.3.2);
(2) aprocessual part of a living being is a healthy process (cf. Sec. 9.3.3);
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(3) as something good, a processual part of a living being’s function is its essence (cf. Sec.
9.4.1);

(4) anegative process is the destruction of a positive process (cf. Sec. 9.3.1);

(5) disease, as a certain negative process (i.e. here a certain lethal value), destroys a certain
positive process i.e. a healthy process (cf. Sec. 9.3.4);

(6) disease, as a certain negative process (i.e. here a certain biological malfunction), destroys
a certain positive process i.e. a processual part of a living being’s function (cf. Sec. 9.4.1);

disease is the destructive process of the essence of a processual part of a living being.

The overall structure of the present PhD dissertation is highly basic and is meant to be mainly
positive: it includes three parts with nine chapters (with their own sections, sub-sections, and
sub-sub-sections) both somehow self-contained and all forming a harmonious whole — in the
image of the mereology defended in this PhD dissertation. Relatedly, so as to find out a
compromise between detailedness and reading clarity, we have added at the end of the first
sections, where the explained notions in question occur, excursuses — in line here with an old
scholastic tradition - as (pretty big) digressions or complementary and general notions necessary
for a better understanding of the overall PhD dissertation (at least, for the main line of
argumentation), while maintaining local caveats or terminological notes, which are more
contextual or less important for the main line of argumentation.

About the contents of this PhD dissertation, we have tried to make explicit as far as possible all
the basic assumptions that we make throughout the entire dissertation: e.g. on what is meant by
“objective” (cf. Exc. 2.7), “natural” (cf. Exc. 2.6), or even “entity” (cf. Sec. 2.1.2) or “process”
(cf. Sec. 9.2.1), etc. Though no expert knowledge is required to understand this PhD
dissertation, a minimal background especially in (philosophical) logic and medicine is expected
from the reader.

Although philosophy of medicine or, more specifically, the metaphysics of disease (and health)
has given rise itself to an important debate around how to correctly approach the question of
what disease (and health) is (cf. e.g. Lemoine, 2013; 2015) — the reason for this certainly lies in
the old intertwinement between medicine and philosophy -, current theories of disease are very
often decoupled from methodological considerations. Filling in this gap, Part I of the present
thesis argues for a certain meta-philosophical position. First, in Ch. 2, we defend the meta-
philosophical position (meant to apply to all the suitable entities) that to define the predicate D

3

(e.g. “ is a disease”) is to find out those conditions necessarily (modally speaking) equivalent

to the sentence “x is D”, where those conditions are the intensional or constitutive (or essential)
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parts (independent from each other) of a numerically distinct whole, which is D (cf. Defs).
Second, we defend the correspondence principle, according to which defining the predicate e.g.
“ is a disease” is equivalent to defining the concept DISEASE or disease as another specific
existing entity.

In an effort to implement this abstract metaphilosophy, in Ch. 3, we argue, first, that disease is
ontologically and definitionally prior to disease kinds, in so far as disease is the genus under
which a disease kind as a species falls; more generally, we understand a (natural or artefactual)
species or kind as a whole numerically distinct from its genus (proximum) and differentia,
which are its constitutive or essential parts (independent from each other) (cf. Box 3.1). Second,
although we argue for a very permissive neo-Aristotelian ontology leaving room for many
different specific irreducible entities highly fine-grainedly (and non-vaguely) differentiated like
(natural and artefactual) kinds and sets (cf. Exc. 3.5; 3.9) — where kinds must still be necessarily
(indirectly) empirically realized -, not all of these entities can be constitutively defined (the
other entities are trivial ones): e.g. a genus, as a fundamental entity, is a constitutive part of a
species (cf. Box 3.1.1); furthermore, as being apart from our ontology, a differentia reduces to
merely either a kind or a genus (cf. Box 3.1.2).

If disease and disease kinds are good examples of our understanding of the genus-species
hierarchy, before asking ourselves about how disease (taken for granted as a non-trivial entity)
can be constitutively defined, we may wonder whether disease is not reducible to another entity.
Part II defends the genuine status of disease through an investigation of those concepts directly
related to DISEASE and easily confused with in the literature. In Ch. 4, we develop a theory of
disease kinds, according to which a disease kind is constituted by a disease (i.e. the genus) plus
a negative cause related to a living being and a negative effect related to a living being (i.e. the
differentia) (cf. Box 4.2).

Ch. 5 and 6 are devoted to analyzing more precisely, and respectively, what a negative effect
of disease and a negative cause of disease are. In Ch. 5, we argue, first, that a negative effect or
sign of a disease (or symptom) is a disease (i.e. the genus) plus a directly temporally succeeding
negative entity related to a living being (i.e. the differentia) (cf. Box 5.2) i.e. that e.g., plausibly
speaking, Parkinson-plus syndrome is a symptom, for it is constituted by Parkinson’s disease
plus Pick’s disease as an additional directly temporally following entity. Second, we defend the
idea that felt and unfelt symptoms are specific symptoms themselves.

Ch. 6 is about the causes of disease or the etiopathological agent (or etiopathology). First, we
defend the idea that an etiopathology is a disease (i.e. the genus) plus a directly temporally
preceding entity related to a living being (i.e. the differentia) (cf. Box 6.2) (however plausibly

5
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or correctly understood): e.g HIV-AIDS is an etiopathology, for it is constituted by a single
whole AIDS plus HIV infection directly temporally preceding it. Second, we relate our own
theory of medical causes to the general mechanistic theory of causation developed by Stuart
Glennan (1996; 2002), according to which, roughly, an event ¢ situated at the non-fundamental
level causes an event e situated at the non-fundamental level, iff there is a(n) (underlying)
mechanism m, which connects ¢ to e.

Ch. 7 is devoted to what we take to be specific higher-level diseases (possibly reducible to other
ones, and only prima facie defined here), which are still necessarily (indirectly) realized by
somatic diseases (cf. Exc. 7.2): illness is the feeling of a disease, where feeling x is a mere
attention mechanism directed towards x (cf. Box 7.1); being sick of x is suffering from x (cf.
Box 7.2); disability is the feeling of suffering (cf. Box 7.3); harm is a strong suffering (cf. Box
7.4); all these specific diseases are objectively analyzed.

Once we are clear that disease is not a disease kind nor a symptom nor an etiopathological agent
nor a bad feeling (as an illness) nor a sickness nor a disability nor a harm — all entities, which
are sometimes used interchangeably with disease in the literature (cf. e.g. Sec. 4.2.7), or fail to
be neatly distinguished from disease (cf. e.g. Ch. 7) -, Part III of this PhD dissertation is devoted
to provide a constitutive definition of disease following our meta-philosophy. In Ch. 8, we
provide, first, a framework for thinking the debate around disease; we can distinguish between
three groups of theories of disease: axiologism about disease, malfunctionalism about disease,
and hybridism about disease; these three groups of theories of disease are distinguished with
respect to the emphasis the theories of disease they include put on one or both of the two (main)
intuitions that we have about what disease is, where the first main intuition (1) is that e.g. “ is
cancerous” is a specific lethal value (like death) attributed to “cell growth” (cf. Box 8.1), and
the second main intuition (2) is that “cell growth is cancerous” means that cell growth is
biologically malfunctioning in a specific way (cf. Box 8.2). Axiologism about disease is a group
of theories of disease, which put the emphasis on intuition (1), while somehow explaining away
intuition (2); malfunctionalism about disease contains theories of disease seriously accounting
for intuition (2), while explaining away intuition (1); hybridism about disease includes theories
of disease seriously based on both intuitions (1) and (2). This way to present neutrally those
three groups of theories of disease avoids the common flaw, in contemporary literature, which
is to start with the assumption that a theory of disease belonging to axiologism about disease
shall necessarily take disease (as a value) to be subjective, while disease shall be necessarily
objective (or natural) in the group malfunctionalism about disease. Second, we briefly illustrate

and reject on independent grounds the most well-known theories of disease belonging to our
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three groups, amongst which Nordenfelt (1995; 2000)’s subjectivist theory, according to which,
disease is the unpleasant state preventing a subject to accomplish his vital goals, which make
the overall organism happy in the sense of having a minimally decent life (cf. Sec. 8.2.1) — the
theory is rejected on basis of e.g. its reliance on axiological subjectivism and its too broad
condition of what counts as a specific lethal value; Boorse (1977; 1997)’s BST of disease,
according to which disease as a value-free entity is x’s biologically malfunctioning is x’s
deviating from its normal biological functioning i.e. a statistically typical contribution of x
(within a reference class) to the inclusive fitness of the organism of which x is a part (cf. Sec.
8.2.2) — the theory is rejected on basis of e.g. the arbitrariness behind the choice of the reference
class; and Wakefield (1992)’s harm-malfunction theory that disease is both a harm and a certain
biological malfunction (as a naturally selected effect) (cf. Sec. 8.2.3) — the theory is rejected on
basis of e.g. the lack of internal coherence between intuitions (1) and (2).

Ch. 9, with two detailed illustrations i.e. phenylketonuria (PKU) and (lung) cancer, defends an
original hybrid theory of disease called “essentialism about disease”, according to which,
roughly, disease is the destructive process of the essence of a processual part of a living being
(cf. Box 9.1); more precisely, disease is a negative process of a part of a living being (i.e. the
genus), and is the destruction of a positive state p until the negative state —p (i.e. the differentia)
(ctf. Box 9.3); in a word, to be diseased is for a part of a living being to be deceasing: e.g. PKU
is the disease destroying in a specific way the essence of the process of phenylalanine
hydroxylation (PAH-tion) i.e. converting the amino acid phenylalanine into the amino acid
tyrosine by making tyrosine decrease; (lung) cancer is a specific way of destroying the essence
of cell growth (of the lung’s tissues) i.e. dividing into two daughter cells and grouping them by
making it hAyperfunction i.e. through an uncontrolled cell proliferation.

Going back to the main line of argumentation put above, with premise (1), along with a
permissive neo-Aristotelian ontology, the disease host is, first, a highly fine-grainedly
differentiated kind like PAH-tion or cell growth; second, the disease host is a part of a living
being, for, as being another lethal value, death is intuitively distinguished from disease with
respect to its specific host: only a whole /iving being can be said dead/dying, while only a
(highly fine-grainedly diffentiated) part of it can be said diseased (cf. Exc. 9.1); third, the
disease host is a (certain) process; indeed, as being a thing happening, disease (and its host) is
intuitively a certain process, where a process is prima facie the generation of a state (—)x at time
t+1 from the contradictory state (—)x at time fo (cf. Box 9.2): e.g. PAH-tion is a process, for it is
the change from the state where tyrosine is not present to the state where tyrosine is present, to

the contrary of PKU; cell growth is a process, because cell growth is the change from the state
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of non-two daughter cells divided and grouped to the state of two daughter cells divided and
grouped, to the contrary of cancer.

With premise (2), a processual part of a living being is a healthy process. Indeed, as a vital value
(like life), health is objectively analyzed as the essence of a processual part of a living being
(e.g. a healthy PAH-tion or cell growth just is an existing PAH-tion or cell growth (with its
essence)), where life is the value grounding the existence of a certain bearer (e.g. a living human
being just is an existing human being) through its having a specific essence like homeostasis,
self-reproduction, or metabolism (cf. Box 9.4-9.5).

With premise (3), e.g. how PAH-tion or cell growth works — as a process, it is the change from
the state where tyrosine is not present to the state where tyrosine is present, or the change from
the state of non-two daughter cells divided and grouped to the state of two daughter cells divided
and grouped -, which is its essence, is also at the same time intuitively its (biological) function,
where PAH-tion or cell growth is a processual part of a living being, or a healthy process.
Premise (4) is the general idea that a negative entity is the destruction/negation of a positive
one i.e. that a negative entity is still an existent entity, which can still very well be part of our
meta-philosophy; more specifically, a negative process is the destruction of a positive process.
Along premise (5), if disease is taken as a specific negative value i.e. a specific lethal value,
then, as a negative entity viz., more precisely, a negative process, it destroys a certain positive
value, which can be intuitively taken here as the one of Zealth i.e. the essence of a processual
part of a living being; in other words, disease is the absence of health — not the opposite.

As the last premise, premise (6) is the idea that, if disease is a certain biological malfunction,
then, as a negative process, it destroys the corresponding positive process, which is here — not
a mere function -, but the function of something good viz. a processual part of a /iving being,
which is its essence.

Essentialism about disease takes into account coherently both intuitions (1) and (2), in so far as
intutions (1) and (2) are taken as two sides of the same coin (cf. Fig. 9.4), as we can see thanks
to premises (5) and (6). The originality behind our hybrid theory of disease precisely lies in our
showing the inseparability between intuitions (1) and (2) (to the contrary of e.g. Wakefield
(1992)’s own hybrid theory of disease) i.e. that, though useful as a template for thinking about
disease or for classifying globally even our own theory of disease meaningfully said prima facie
“hybrid” (for, its starting point is still a serious analysis of both intuitions (1) and (2)), the
presented framework must be eventually rejected.

As a last chapter of the present PhD dissertation, Ch. 10 considers the direct consequences of

essentialism about disease (and our meta-philosophy). First, potential counter-examples
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attacking the necessity condition of essentialism about disease are examined — most notably,
that essences, (actual) processes, and objectivity are not necessary features: as fundamental
diseases, we argue that genetic diseases merely destroy genetic processes, where a genetic
process is not constitutively defined, but teleologically i.e. as the coding for a trait (cf. Sec.
10.1.1); other potential counter-illustrations are subsequently examined like inherited vs.
acquired diseases, being born without e.g. well-functioning legs, cultural diseases and latent
diseases (cf. Sec. 10.1.2-10.1.5); other potential counter-examples attack the sufficiency
condition, amidst which chronic diseases, imagination-related diseases, deformities, and
artefactual diseases (cf. Sec. 10.1.6-10.1.9). Second, we show how essentialism about disease
sheds new light on some controversial cases of disease: vices are taken as genuine diseases viz.
bad intentions destroying positive intentions (or the virtue) to do something (cf. Sec. 10.2.1);
the same is true for the case of bad personality/character traits or temperaments, which destroy
good personality traits consisting in having continuous positive mental states/processes (cf. Sec.
10.2.2). To rule out any threat of trivialization, we exclude incurable diseases as genuine
diseases, for a disease is not essentially a certain attitude consisting in curing (but which cannot
be so) (cf. Sec. 10.3.1); ditto for “aging”, which merely refers to the passing through the ages
i.e. passing through time (cf. Sec. 10.3.2). Though most of the theories of disease obviously
have to make a choice between generality and biological detailedness, they still fail to positively
show their universalizability (cf. e.g. Ch. 8 for our objections against those theories); by its
capacity to take into account non-standard cases of disease, we hope to show that essentialism
about disease is currently the most satisfying and encompassing general account of what disease

1S.
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2

A Definition of a Definition of Disease

A DEFINITION
OF A DEFINITION OF DISEASE

Ch. 2 of the present PhD thesis is about the very topic of interest of this dissertation: disease. Any
philosophical investigation into disease should be clear, from the outset, about what it is about i.e.
what we are talking about, when one says that this dissertation aims at defining disease. In other
words, Ch. 2 is devoted to tell some words about what is here meant by “defining disease”.

Ch. 2 can be said to be a philosophical investigation or a conceptual analysis into what it is to define
some concept C viz. DISEASE; since this metaphilosophy is meant to be universally applicable (at
least, to the suitable entities), Ch. 3-10 strictly begin just to apply this philosophical methodology to
the specific concept of disease and related ones.

In Sec. 2.1, I argue that to give a definition of some predicate D or concept D viz. DISEASE here, is
to give in a specific way necessary and sufficient conditions for the sentence “x is D” to be
necessarily (modally speaking) true i.e. as intensional parts of a whole.

In Sec. 2.2, T argue that to give a definition of disease is to give the sense of the word “disease”, or
to give an analysis of the concept DISEASE, or to find the essence of disease. More precisely, Sec.
2.2 is meant to be a more accurate analysis of what we are analyzing, when we decide to provide a
definition of disease: what are the different ways to refer to the term “disease” or the concept of
disease? an instance of the type disease (“a disease”™), as instances of the type disease (“diseases”),
or as the type disease itself (“disease™); or, analyzing disease, is it analyzing a disease, disease, or

diseases?
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2 A Definition of a Definition of Disease

2.1 What it is to Define Disease: The
Relationship

The present PhD dissertation is about what disease is.

Sec. 2.1 is devoted to present, in a very general step-by-step way (with the case of disease as a
mere example here), what it is to truly define e.g. disease. I argue that to define some predicate
D is to give necessary and sufficient conditions for the sentence “x is D” to be necessarily
(modally speaking) true, where those necessary and sufficient conditions are to be taken as
intensional parts of a whole.

Sec. 2.1 is divided into three further sections: in Sec. 2.1.1, a first modal account of a definition
is provided.

However, insufficiency problems are pointed out, in Sec. 2.1.2, while a second — amended —
attempt is made by taking into account a mereological structure.

Another insufficiency problem is, in turn, also revealed, in Sec. 2.1.3, where I eventually

provide what I take to be the most promising version of an account of what a definition is.

2.1.1 First Attempt: A Modal Account

The expression “defining disease” can have very different meanings to many different people.
For some, it may mean “finding out how the concept of disease is defined by the (natural)
scientists using this very concept” (cf. Exc. 2.1); for others, it may mean “finding out how the
concept of disease is embedded into a socio-historical situation”.

It is common, in the history of analytic philosophy (cf. Burge, 1993 for the traditional view on
definitions), to answer the question “What is D?” viz. here “What does the predicate * is a
disease” mean'?” by providing a definition stating all the individually necessary and jointly
sufficient conditions for a definiendum to be true with the following logical biconditional form

(for a full-fledged defense of that claim, cf. Ch. 3):

3 13

! Caveat on “ is diseased” vs. “_is a disease”: note that we have to be cautious, from the beginning, not to
presuppose that there is an x such that x sas the property of being diseased (indeed, against being diseased as an
accidental property, cf. Sec. 9.3.1). That is why, we prefer starting with the direct question of what disease — rather
than the property of being diseased — is.
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2 A Definition of a Definition of Disease

(Def1) Def (D, F, ...) iff Dx <> (Fx & ...)*, where D, F, ... stand for predicates, x for
a free variable, and Def (D, F, ...) for a definitional sentence linking D and

F,..

Defi is the very first — non-modal — brush as an account of what a definition (as a sentence) is
(for the correspondence principle between predicates, concepts and other specific ontological
units, cf. Sec. 2.2.1). Indeed, despite the presence of a biconditional relationship, Def; is highly
insufficient: e.g. the sentence “x is a disease, iff x is a value and etc.” satisfies Def}, but is clearly
not a definition of disease.

To rule out those cases of accidental (or extrinsic) predicates attributed to the predicate “ is a
disease”, a new proposal can be made as following by using modal logic (on, more generally,

intensional logic, cf. Fitting, 2015):

(Def>) Def (D, F, ...)iff O (Dx < (Fx & ...))".

Def> can be read as following (for the same starting point as a definition, but not with predicates,
cf. Rosen, 2015): let us suppose that Dx is a place-holder here for the sentence “x is a disease”
and FXx, etc., stand for the sentences (or a sentence as a sef) equivalent to Dx (or, the sentence(s)
having all the strictly necessary and jointly sufficient conditions for Dx to be true), then to
define the declarative sentence “x is a disease” amounts to saying ex hypothesi that it is
necessary that x has the predicate “_is a disease”, iff x has the predicates F, etc.

In that sense, Def; rules out the above counter-example satisfying Defi, for there is a possible

world in which x is a disease and is not a value (and etc.).

2 In so far as we are trying to define a definition, the same logical equivalence relation drawn on the right side of
Def; also reflexively applies to the left side of Def; (cf. Rosen, 2015).

However, with all the amendments to Def) that shall be shortly made (cf. Sec. 2.1.2 et sqq.), applying the same
ones to the left side of the amended versions of Def; would become quickly unintelligible. That is why, I maintain
in these cases “Def (D, F, ...) iff”.

3 Caveat on Def>: why not resorting here to Mackie (1974)’s famous INUS-conditions (putting aside their link to
regularity theories of causation in the present context) to analyze constitution (cf. Kaiser, 2018b) — rather than
using higher-order logic? The main issue with these INUS-conditions — be they used, actually, for analyzing
causation or constitution — is that they unfortunately have (exclusive) disjunctions; and (exclusive) disjunctions,
however (often arbitrarily and/or vaguely) constrained the disjuncts can be (cf. e.g. Baumgartner, 2008), are
peculiarly hard to handle with in metaphysics (at least, for non-trivial entities) (cf. Walter, 2002), even though, of
course, sustaining to causal/constitutive antirealism (or rather, antiobjectivism) remains a possibility (for further
objections against disjunctive analyses of kinds, cf. Sec. 3.2.2).

Note, moreover, that INUS-conditions seem, thus, not well suited for analyzing causation/constitution in a monistic
way. Worse, extended versions of INUS-conditions - adding to disjunctive causes/constituents disjunctive
effects/constituted entities - imply that no single whole (taken as a constituted entity) can ever be, actually, picked
out to be given a causal/constitutive analysis (even in a weak — but certainly not strong -pluralistic way).
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2 A Definition of a Definition of Disease

In a nutshell, defining disease is finding out what the declarative sentence “x is a disease” is

necessarily equivalent to.

2.1 Excursus: Science vs. Philosophy

We can plausibly defend that, when we talk about (natural) scientists, we are not including here among
them philosophers.

However, if (meta)philosophy is also concerned about the study of, amidst others, certain natural
phenomena like disease, health, life, death, etc. (as it should) — which other sciences like biology do not
properly study, but still with the same methodology broadly understood viz. rational inquiry (on so-
called (strong and weak) liberal naturalism, cf. e.g. Bennett & Hacker, 2003; De Caro & Voltolini,
2010; Hornsby, 1997; McDowell, 1994; Macarthur, 2017; 2019; Paul, 2012; Stroud, 1996) -, then
(meta)philosophy is to be strictly counted as a specific (meta)science itself in the Geisteswissenschaften
(or, strictly, human (meta)sciences or humanities) (vs. e.g. Arts) — either by contrast with
Naturwissenschaften taken as the biological (restrictedly taken) or physical sciences, or not by contrast
with (Natur)wissenschaften taken as the sciences tout court or natural sciences (but in the wide sense of
“nature”) here (cf. Exc. 2.6 for our uses of “nature”; Dilthey, 1883 [1989] on this famous distinction).
For, philosophy can be arguably said to investigate its own specific range of natural (narrowly taken)
but also artefactual phenomena - just like, actually, other specific (natural) sciences (e.g. Al) -, the very
notion of science included.

We can consistently use both (meta)philosophy as distinct from the (natural) (meta)sciences (in its
plausible or loose usage), and as continuous with the (natural) (meta)sciences (in its strict or correct
usage), as Tim Williamson (2018, p. 141; cf. also Feser, 2019 on the point that naturalism, properly
understood, should not dismiss, actually, traditional metaphysics as unscientific) says in an almost
sibylline way: “[p]hilosophy is a science in its own right [...]”.

Thence, the thesis known as (weak or strong) /iberal naturalism should be more properly called “(weak
or strong) naturalism” fout court (in a wide sense), although we can still plausibly use the label “liberal
naturalism” on grounds of situating our own position within a certain debate or framework; for,
naturalism fout court is the thesis, according to which, roughly, only the entities (plausibly speaking)
found out or postulated (in an objectivist/subjectivist vein), by the (natural) sciences (through a certain
methodology viz. rational inquiry) exist, and philosophy is arguably one of those (natural) sciences (pace
Dicken, 2015); that much is also applied reflexively i.e. to the very thesis of (liberal) naturalism, of
course — if it is taken as an entity investigated by philosophy itself (on the famous objection against
naturalism as being internally incoherent or self-defeating, cf. Feser, 2019; for tentative answers, Forrest,

2000; Petersen, 2014).
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2.1.2 Second Attempt: A Mereological Account

Albeit Def; is able to solve the specific insufficiency problem we have pointed out (cf. Sec.
2.1.1), other problems can be further pointed out (by following largely here Rosen, 2015). Def;.
() 1s insufficient in other ways.

Indeed, first of all, any account of definition as logical equivalence is threatened by the famous
Euthyphro dilemma, where Euthyphro is asked “Is the pious (z0 dowov) loved by the gods
because it is pious, or is it pious because it is loved by the gods?” (Plat. Euthyphr. 10a) i.e. that
the dilemma is here that it is inconsistent to both sustain the view that a definition consists in a
logical equivalence and to account for the intuition (or pre-theoretical judgment, or insight into,
or understanding of, an a priori truth) (cf. Ludwig, 2010 on that point and on specific intuitions
like physical or philosophical intuitions; also Nimtz, 2010 for intuitions as beliefs; contra
Bealer, 1998 for intuitions as intellectual seemings, and Cappelen, 2012) that, in a definition,
there must be a unique direction of an explanation (i.e. that the elements of the definiens,
analysans or here explanans (phenomenon) explains the definiendum, the analysandum or here
explanandum (phenomenon) — but not vice versa). In a word, how to consistently maintain both
the symmetry of logical equivalence and the asymmetry of an explanation? Or, how to avoid
definitional circles?

To follow somehow the intuition that to define x has to do with finding out what x consists of/in
or what constitutes x, or what x is made of (however understood here) i.e. with providing a
constitutive (or metaphysical) explanation, we can answer the above question as following: the

link between the predicate D and the predicates F (and G) is a link between a predicate
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expressing a whole (or composite) (as a real entity) and predicates expressing the (im)proper

parts (or components) of the whole* 3.

4 Two terminological notes on parthood: (i) to me, only the notion of what is commonly called “proper part”
properly captures the true meaning of “part” (or “component”) (however plausibly understood i.e. e.g. as an
extensional part, or how it is to be correctly understood i.e. as a non-extensional part like an intensional part).
Even though the literature (as an entry, cf. Varzi, 2016) distinguishes between cases of proper parthood and cases
of improper parthood or parthood fout court, for sake of textual readability, except in cases where I specifically
distinguish between proper parthood and parthood or related mereological relations or where the distinction does
matter, I shall use throughout the PhD dissertation the word “part” (or “component”) where I should, strictly
speaking, use the word “proper part”.

(i) Moreover, the word “part” (or “component™) simpliciter, when properly understood, refers, actually, to an
essential, constitutive or intensional part (on “part” as polysemous, cf. Wallace, 2019).

However, the term “part” (or “component’) can, of course, still be used under its plausible meaning to refer to an
extensional part. I shall use “part” tout court under its correct meaning to refer to, indeed, an intensional part —
except in the cases where its plausible meaning is used, in other easily confusing cases, or in cases where we do
not pronounce on the correctness of the use of “part”; in these circumstances (which are plethoric), the distinction
between intensional and extensional parts is made either explicit or somehow contextually clear.

5 Five terminological notes (with caveats) on definitions, essences and intensions: (i) telling what it is to define
something (i.e. defining a definition) is not the same, of course, as telling what constitutes something, for the
relationship of constitution has nothing to do unto itself with the relationship of definition, but has to do (arguably)
with mereological relationships.

However, for the sake of simplicity here, if not otherwise explicitly precisified, I shall use throughout the PhD
dissertation interchangeably “ _is defined as_” and “_is constituted by ”, or, more generally, the difference between
definition and constitution can be safely avoided, although we have to be aware that we are committing here a
mereological fallacy (MF) (cf. Sec. 4.1.2), in so far as we can — either properly or prima facie - define a definition
along a constitutive line.

In other words, finding out the elements of the definiens of x and finding out the constituents of x are two very
different tasks, although “defining x” correctly means “finding out the intensional/constitutive parts of x” (with
other, of course, plausible or admissible usages of “definition” (“essence” or even “intension”) like in our talk
about extensional definitions), for the relationship of constitution is here analyzed as a specific mereological
relationship viz. based on Def; (cf. Koslicki, 2008): that x is a constituent of y does not imply that x is an element
of the definiens of y, but that x is an element of the definiens of y implies that x is a constituent of y.

Though it is intuitive that any theory of constitution should say something about its link to mereological notions
like (im)proper parthood, not everyone has to agree that constitution should be given an analysis as e.g. (intensional
or extensional) (im)proper parthood (cf. Paul, 2010; Rea, 1995; Wasserman, 2017 for the more specific case of
material constitution and its famous puzzles), or even that the notion of constitution has anything to do with the
notion of definition.

Our metaphilosophical framework based on the constitution relationship takes, thus, the constitution relationship
as a specific proper parthood relationship (understood itselfin a certain way) (cf. Koslicki, 2008; 2018 for the same
point).

(i) It is also true that the predicate “ is defined as_” or “ _is constituted by " is sometimes used as such, in this

PhD dissertation — except, of course, in easily misleading cases -, to refer to, strictly, what the predicate “_is partly

’ 113

defined as_” or ““_is partly constituted by  refers to.
If not otherwise explicitly specified or made implicitly clear in a certain context (e.g. giving an explanation of x as
giving the causes of x, but without necessarily thereby defining x), the term “definition” (or “essence”) (as
understood here) and “(constitutive) explanation” can be used interchangeably.

(iv) Like many other action terms (e.g. “offense”, “simulation”, etc.) “definition” (or “essence”) can (plausibly if
not correctly) refer in a polysemic way viz. here to the relationship between a definiendum and a definiens, as well
as to the very definiens or definiendum, or the (intentional) (linguistic but non-performative) act of defining x: e.g.
talk about the definition of “disease” is, strictly speaking, talk about the definiens of “disease”, or talk about giving
(or enunciating) the definition of “disease” (on the polysemy of “simulation”, cf. Pellet, mss.a). We largely follow
here this polysemy.

(v) Strictly speaking, since intensionality is usually attributed to predicates, an intensional part is a predicate
referring to a part of a specific whole and being part of the intension of the predicate referring to a specific whole.
For the sake of simplicity and due to our correspondence principle (cf. Sec. 2.2.1), we can interchangeably use
(and mix up) “intensional part” with “constitutive part” as well as “(specific) essential part” (or “part” tout court).
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A second major problem facing Defi.(2) is that it fails to rule out trivial (or empty) definitions
like e.g. reflexive ones (e.g. the sentence (or, more precisely, the declarative sentence) “a subject
has the predicate of being a disease” is (necessarily) equivalent to the sentence “a subject has
the predicate of being a disease (and a disease)” satisfies Def}.(2)) or monotonous ones (e.g. the
sentence “a subject has the predicate of being a square” is (necessarily) equivalent to the
sentence “a subject has the predicate of being an equilateral rectangle or of being a disease”
satisfies Defi.(2), as well as spurious definitions (e.g. the sentence “a subject has the predicate
of being green” is (necessarily) equivalent to the sentence “a subject has the predicates of being
grue and bleen” satisfies Defi.2) (cf. Goodman, 1983)).

A way out here to this latter major problem is to talk about intensional (constitutive, or essential)
parts of a whole analyzed in a certain way viz. as those necessary properties, which are
specifically both natural (as existent) and non-trivial i.e. not logically following from a certain
whole’s necessary attributes (cf. Della Rocca, 1996; also Gorman, 2005; Lewis, 1986;
Wildman, 2016; on trivially essential properties, Fine, 1994a; on constitutive vs. consequential
essence, Fine, 1994b).

Thus, we obtain the following new attempt:

(Defs)  Def(D, F,...)iff0 (Dx < (Fx & ...)) & (F\cr D) & (...\r D)), where

~ strictly stands for “_is an intensional (proper) part of ” (as defined here).

Had we to apply Def; to the notion of disease, then Def3 says that to define the declarative
sentence “x is a disease” is to find out the declarative sentence to which it is necessarily
equivalent, where this specific sentence is constituted by predicates expressing the parts of a
whole i.e. all the intensional parts of a whole, to which the predicate ““ _is a disease” is attributed.
As such, Def; solves our above insufficiency problems through the notion of (intensional)
parthood (taken in a certain way), for it is able to exclude both definitional circles and trivial
(and spurious) definitions.

It is of an utmost importance to also note that Def; follows the the so-called Weak

Supplementation Principle (henceforth WSP), according to which

(WSP) one single (im)proper part of a (complete) whole is necessarily supplemented

by (at least) a second (non-overlapping) one.
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For, Def; says that the definiens is a sum/set/bundle of Fx & ... For Defs, a whole has an
intensional (proper) part y of x supplemented by (or in conjunction with) another intensional
(proper) part z of x.

The ontological version related to our idea here (cf. Sec. 2.2.1 for a correspondence principle
between intension and constitution (or, essence)) is well-known and has been called
“Mereological Essentialism” (hereby ME) — albeit ME is compatible, of course, with other
plausible notions of essence (cf. Chisholm, 1975; Merricks, 1999; for criticisms on ME, cf. e.g.
Olson, 2006; van Inwagen, 1981; Wiggins, 2016) —, according to which

(ME) a whole x has (some or all) its (im)proper part(s) y (& z & etc.) essentially

(and nothing else essentially) (however understood)®.

Although one can argue for a logical equivalence relationship between a whole and its
constitutive parts, one of the intensional parts of a whole can be said (ontologically) prior (or
more basic, fundamental, primitive or foundational) than its whole by following the idea of an
asymmetrical relationship between a whole and one of its intensional parts (while an
antisymmetric (rather than asymmetric) relationship would hold between a whole and one of

its (im)proper parts)’.

¢ Three terminological notes (with caveats) on ME: (i) traditionally, ME is most often understood in the stronger
— barely plausible and little defended today - version that a whole has all and only its proper part(s) essentially
(however plausibly or correctly understood) (cf. Moore, 2015; Wallace, 2014 on that).

However, as such, ME tout court should remain silent on this version and be also compatible both with the weaker
idea that only (under given conditions or desiderata) some (im)proper parts of a whole are truly essential to it (e.g.
candles or plants in a house are intuitively not essential to it), and with cases of improper parthood, for one might
very well argue that a whole has (some or all) its improper parts essentially, in the sense that e.g. its intension (or
essence) would be its (absolute) extension (understood in a reductive sense here): e.g. a Tinkertoy house is
essentially nothing else than, or nothing — not in the strict or numerical sense (except for a single unsupplemented
improper part), but in the sense of a loose identity like partial identity - over and above, Tinkertoys) (cf. Thomson,
1983), although such an attempt obviously suffers from reflexivity. Thus, along ME, a whole has essentially some
or all of its improper or proper parts.

Only under exceptional circumstances, we can very well split ME in one or other restricted version (i.e. strong or
weak).

(i) Weak or softened ME may sound almost a truism: of course, a whole has — at least — some parts essentially.
However, it is not the case, for the exact reverse relationship has also been said, rather, to hold.

(iii) It goes without saying that, unless otherwise made contextually explicit or in situations where
misunderstandings could easily occur, ME is used in accordance with our own notion of essence; ditto for the
reverse relationship.

7 Three terminological notes (with caveats) on fundamentality (foundationality, basicness (strictly taken),
grounding (strictly speaking), primacy or primitiveness): (i) “fundamentality” seems to be an umbrella term
referring in a two-fold way: (i) to a specific mereological relationship viz. a constitutive or ontological priority
relationship (vs. a derivative or emergent relationship) (plausibly if not correctly understood): e.g. a genus as being
more fundamental than a species (cf. Box 3.1.1); a disease as being more fundamental than a disease kind (cf. Box
4.2); etc.;

or (ii) to a relationship of specificity or grounding (restrictedly taken) (on absolute extensionality, cf. Exc. 3.2)
(plausibly if not correctly understood): e.g. disease as being more fundamental than a kind/species; lung cancer as
being more fundamental than cancer; etc.
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In that sense, there is a unique direction of a constitutive explanation between the predicate D
and the predicates F' and etc. or a definitional (and ontological) priority of the parts expressed
by the predicates F and etc. over a whole expressed by the predicate D: the predicates F and
etc. are both used for defining D, but not vice versa.

Of course, one should be aware that there are other plausible specific ontological and
definitional priority relationships: e.g. it may be argued that the improper parthood relationship
is one of them (pace Correia, 2017), where the improper parthood relationship is to be
interpreted as a strict, absolute, total or numerical (synchronic or diachronic) identity or
sameness relationship (under the proviso that talk about a single unsupplemented improper part
makes sense) or as a loose identity relationship: e.g. a many-one or partial identity (Armstrong,
1978; Baxter, 1988). One could describe such an attempt in the following (here) extensionalist

way:

[a] Tinkertoy house is made of Tinkertoys. And surely a Tinkertoy house is made only of
Tinkertoys: surely it has no additional ingredients, over and above the Tinkertoys it is made of.
(Perhaps there is such an entity as ‘house-shape’. Even if there is, it certainly is not literally part

of any Tinkertoy house.) (Thomson, 1983, p. 201)

In other words, a Tinkertoy house would be nothing over and above the different Tinkertoys
composing it (as improper parts).

Against ME, it can be argued that there is a priority of the whole over its (im)proper parts. The
thesis of the priority of the whole over its (im)proper parts is a very well-known and
controversial Aristotelian thesis that we may label “Reverse Mereological Essentialism”

(henceforth RME) (cf. Inman, 2017; cf. also Koslicki, 2008) according to which

(i1) There is intuitively a third plausible way — inconsistent with way (ii) -, in which “fundamentality “ refers i.e.
to (iii) a generality relationship (vs. specificity): e.g. (the ontological category of) kind/species as being more
fundamental than (the one of) disease; cancer as being more fundamental than lung cancer; etc.

Way (iii) to understand fundamentality, as we shall shortly see (cf. Sec. 3.3.1), is not a genuine relationship — the
reverse relationship is genuine, instead, i.e. from generality to specificity, properly taken (cf. way (ii)), but which
is not to be confused with way (i) i.e. the relationship of ontological priority, strictly taken.

In the following, the notion of fundamentality (or e.g. basicness) is used in either the correct way (i) or (ii) or the
plausible way (iii), albeit we have to be aware that, with way (iii), “fundamentality” does not refer to a genuine
relationship.

Although the context usually makes clear enough in which way (i), (ii) or (iii) we are referring with
“fundamentality”, if it is not the case, then it is made somehow explicit.

(iii) Finally, fundamentality, correctly taken, does not concern intuitively other existing entities than species/kinds
— at least, as one of the relata -, for those other entities have no definitional structure, properly taken, without that
preventing to plausibly speak of such entities as being somehow more indirect than other ones, or maybe even as
being ultimate (plausibly taken i.e. not necessarily associated to fundamentality, strictly speaking), of course.
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(RME) (some or all) (im)proper part(s) y (& z & etc.) of a whole x is/are essentially
(a(n)) (im)proper part(s) of the whole x (and nothing else essentially)

(however understood)®.

[Flor example, in a circumstance which we would ordinarily describe as “Joe accidentally cut off
his hand at noon”, the object (hand, in one sense) that is attached to Joe’s body until noon is not
numerically identical to the isolated object (hand, in a distinct sense) that is not part of any living

body [...]. (Koslicki, 2008, p. 112 n. 26; my emphasis)

In other words, the illustration of the severed hand being a hand “in name alone”, by contrast
with a hand of a living being, used ad nauseam in (neo-)Aristotelian scholarship, clearly shows
that it is essential for a hand of a living being to be a(n) (im)proper part of the whole (a living
being), which it is a(n) (im)proper part of (under the hypothesis that a severed hand is not any
more a(n) (im)proper part of the whole in question®).

RME suffers from a central difficulty. This difficulty has to do with the implausibility of RME

itself, for, according to RME, a part of a whole cannot exist separately from the whole of which

8 Note that ME and RME can be read both at a concrete or token level or at an abstract or type level.

However, since we are taking here ME and RME to be related to a certain metaphilosophy, where we, as
philosophers, are typically interested in kinds (cf. Ch. 3), ME and RME are read (or understood) here, actually,
both at the abstract level or, more precisely, at the level of kinds.

® Two terminological notes (with caveats) on scattered objects (cf. also Exc. 2.2): (i) the above assumption is
sound, for token intensional parts are to be (intuitively) spatially contained in a token (positive or negative) whole
(cf. Exc. 5.1); the notion of spatial containment allows us to deny the possibility for a token whole — be it positive
or negative - to have a token scattered (detached, disaggregated, isolated, or, properly speaking, dislocated or
dislodged) intensional part i.e. a token (positive or negative) whole, whose one token intensional part does not
occupy a part of the space-time region occupied by the token whole.

Indeed, we may argue that the exact (or most extended possible) space-time region occupied by a token whole is
fixed by the nature of a whole, or spatial containment is understood as a relationship between parts of a space-
time region and a space-time region, that a whole — more precisely a substrate or substratum (or a medium) - needs
such that its nature be correctly tokenized or instantiated.

(i1)) Resorting to some (concrete) glue, structure (taken in a certain way), manner of arrangement, shape,
compresence, principle of unification, organization, interdependence, substratum (as e.g. a bare particular/entity)
or (substantial) form (under a certain plausible understanding) (Ari. Met. A.25, 1023b12-25; cf. also Dumsday,
2016)’s own distinction between a whole which is a form, and a whole which has as a constitutive part a form i.e.
a whole which is partly a form; also e.g. De Haan, 2018; Jaworski, 2016) binding together (or unifying), as (foken)
intensional parts themselves, all the other (token) intensional parts of a (token) (positive or negative) whole does
not help solve this issue here (contra Hommen, 2019; Koslicki, 2008; 2018; on the famous topic of compresence
and its problems, cf. e.g. Austin, 2008), for such (token) formal or structural (plausibly speaking) components (or
parts) may be said to be, actually, mere (token) relational properties, which do not prevent the relata in question
to be possibly, thus, scattered: e.g. a (token) specific chemical bond between a (token) H, and a token O (for a
related point, cf. Paolini Paoletti, 2018; on (said) microstructural essentialism about water, Hoefer & Marti, 2019).
Indeed, if binding together (token) intensional parts just is making them enter into a certain relationship, then this
very relationship may hold with relata deemed scattered.
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it is a part, or, more simply put, it is essential for a part to exist that the (complete) whole of
which it is a part already or synchronically exists'® !,

That much implies that there would not be any emergent (or derivative) properties (or no
coming into being of a whole), in the weak sense that a world would have always been there
(e.g. since the very onset of the earth system for the actual world) at the same hierarchical level
(of complexity), since a complete whole would be ontologically prior to one of its intensional
parts (or, a whole would be already completely there temporally before the existence of one of
its intensional parts)'?; the thesis of the ontological priority of the whole over (one of) its parts
is also known as “priority monism” (Schaffer, 2010; Trogdon, 2017).

The main problem at stake here with such a construal is that it goes against our description,
picture or conception — minimally taken i.e. vs. e.g. conceptualizations, strictly understood - of
what a whole is.

Indeed, if we seriously follow RME, then a whole need not necessarily its (im)proper parts to
exist — RME does not pronounce on a definition of a whole -, but the (im)proper parts need their
whole to exist; but, what is a whole, if it is not (minimally and uncontroversially) something
having (im)proper part(s)?

However, we can answer here that a more charitable reading of RME is possible, where a certain
definition of a whole as needing (im)proper parts to exist holds, although this would result, of
course, in a circular definition between a whole and its (im)proper (with respect to RME).
Moreover, one could answer that that much is also applied to the very (conceptual) enterprise

into seeking to define a single (simple or complex — however plausibly or correctly understood)

10 This is true under the proviso that the asymmetry between a complete whole and one of its (at least two)
intensional parts is also intuitively understood as a temporal asymmetry: the existence of an intensional part x of
a complete whole y temporally precedes the existence of the whole y.

Temporal synchronicity is only possible in this situation, when a (complete) whole has a single (proper) intensional
part or (an) improper part(s) (since the (strict or loose) identity relation is symmetric) — if the notion of a single
unsupplemented (im)proper part really makes sense (for a complete whole).

It is important not to confuse here between the relationship (of temporal asymmetry) of a whole with one of its
intensional parts and the (synchronic) relationship of the coming into being of a whole with the gathering together
(generation or genesis, or assembly) of its intensional parts.

! Terminological note on spatio-temporal proximity: spatio-temporal proximity (or asymmetry) is a relationship
whose relata can be only tokens, for tokens exist in space-time (or have a spatio-temporal location), while abstract
objects (e.g. kinds or types), at the global level, do not exist in space, but it may be argued that they exist (in the
world/universe — which is not to be considered, thus, as the totality of space), actually, in time only (against the
Platonist view of abstract objects as eternal or time-less, cf. Sec. 3.2.6; for non-spatiality as a criterion of
abstractness, Rosen, 2017).

12 This line of thought somehow parallels the usual criticism in certain evolutionary explanations by natural
selection that natural selection does not explain the appearance of novel characteristics of organisms but
presupposes that they are already there, and, thus, that nothing would prevent us to sustain to a “top-down”
mereological picture of a world according to which parts depend for their existence on their whole — and not
inversely.
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entity'® x (e.g. disease, disease kind, etc.), concept C (e.g. DISEASE, DISEASE KIND, etc.) or word
“w” tout court (e.g. “disease”, “disease kind”, etc.) (cf. Sec. 2.2.1 for the justification of this
parallel).

Indeed, if we agree that to define some entity x is to find out x’s essence, then RME tells us that
to find out x’s essence is to find out the conditions for x to be a(n) (im)proper part of y.
However, this goes contrary to common sense thinking about what it is to define some entity x,
concept C or word “w”.

Indeed, when we are trying to define what x is, we are typically trying to find out (the set of)
what x consists of/in or what x is constituted of, and these notions are usually taken to be closely

akin to mereological notions like the (im)proper parthood relationship (Koslicki, 2008)*.

13 Terminological note on entities: I am using the umbrella term “(specific) entity” (or “thing”, “sortal”, “object”,
“item”, “phenomenon”, “taxon”, “unit(y)”, “substance” (highly deflationarily taken) — contra a huge tradition
associating a substance either merely with a state, because of the mistaken idea that substances (as having an
essence) can only be states, while processes are said not to be essentially definable (Seibt, 2017), or with an
ontologically simple or independent existent entity (cf. Lowe, 2006; vs. Dumsday, 2014) -, “being” or even
“(ontological) category” or “ontological form” itself or “system” (for complex kinds, etc.)) interchangeably with
the word “(specific) kind/species”, “whole” (or “composite (object)”), “part”, “genus”, “set”, “element”,
“substratum (or medium)/subject”, “x”, “qua object”, or even “property/predicate” or “word/term/notion”, etc.,
depending on the context — thus, with any specific existing (abstract or concrete) entity (vs. e.g. a nominalist
ontology i.e. an ontology of concrete entities only), which is described with notions understood or used either
plausibly or correctly (e.g. “constitution”, “essence”, “intension”, etc.) -, except in cases where an explicit
distinction between objects (or entities) and (real) kinds or sets, amongst others, does matter i.e. where an object
“[...]1is not a[n ontological] category [i.e. a kind, a set, etc.]: it is the node of the universal taxonomic tree” (Simons,
2004, p. 268; tr. Simons) i.e. where it is not something existent.
With this latter distinction, I broadly follow the Austrian tradition (especially Bolzano (1837 [1931]) and Meinong
1904)) (cf. Simons, 2004 on that), which separates an object from an entity or, minimally understood, a sortal
(viz., in our terminology, a kind/species, set, etc.) i.e. what is (the most broadly) possible or necessary.
In such cases, thus, strictly speaking, an object does not belong to a genus-species hierarchy, or it is not a set, or
etc.; as Meinong (1904, p. 12; personal translation) puts it (for the case of a genus-species hierarchy only), “[a]n
object is to be properly defined, such that it lacks a genus as well as a differentia” [“Gegenstand ist, formgerecht
zu definieren, dazu fehlt es an genus wie an differentia™].
14 This general point can be illustrated with the famous Bio-Statistical Theory (BST) of health (and disease)
(Boorse, 1977; 1997; 2014). For Boorse (1977), a normal function of a part within the members of a reference
class is fixed by the contribution of the part to the survival and reproduction of a whole. That much just amounts
to RME, for the supporter of the BST is interested in showing how a functional part essentially contributes to a
whole.
Furthermore, note that, if RME is excluded, then this also precludes one to adopt a so-called organizational
approach to disease (Holm, 2014; Montévil & Mossio, 2015; Moreno & Mossio, 2015; Mossio & Moreno, 2010;
Mossio et al., 2009; also Etxeberria, 2016; Foot, 2001; Thompson, 2008) whose basic idea is that “[...] functions
are interpreted as specific causal effects of a part or trait that contributes to a complex web of mutual interactions,
which, in turn, maintain the [whole] organization [...]” (Saborido & Moreno, 2015, p. 87) i.e. the idea of an
essential contribution of parts to a whole, which is clearly based on RME.
We can, thus, distinguish here, more precisely, between constitutive explanations (based on a certain understanding
of ME) and teleological ones or teleological relations (based on a certain understanding of RME): e.g. the
(biological) function of the heart process is to pump blood because pumping blood is essential to the heart process
(i.e. a (partly) constitutive explanation), although the heart process necessarily has or serves a purpose or telos: to
circulate blood (i.e. a (partly) teleological explanation or, more strictly speaking here, a teleological relationship)
(cf. Exc. 2.3; on the requirement of relative extensionality, Sec. 3.3.1; on teleology as a necessitation relationship,
Henry, 2008); or a genetic process (essentially) codes for a functional molecule (i.e. a teleological explanation)
(on the notorious difficulty of defining a gene, cf. Fox Keller, 2000; Weber, 2005).
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Another disadvantage of RME is that RME has the following counter-intuitive consequence: if
e.g. my finger is essentially a(n) (im)proper part of my whole organism, and if my whole
organism is essentially a(n) (im)proper part of the whole cosmos, then — under the proviso that
transitivity should hold — my finger is essentially a(n) (im)proper part of the whole cosmos.
Thus, if something bad (or good) happens to my finger (or my nails), then it has some
repercussion on the whole cosmos, but the following joke is usually made in this context: since
when a scratch on my finger (or, the presence of my nails) could e.g. destroy the whole cosmos
(or, save my life) (on chaos theory or the so-called butterfly effect — in the case where the
relationship between intensional parts and its whole is plausibly seen as causal, of course -, cf.
Bishop, 2015)!°?

However, what about the definition of a(n) (im)proper part itself? One may still answer that
a(n) (im)proper part is (minimally and uncontroversially) defined as something somehow
related to a whole i.e. that a(n) (im)proper part actually needs its whole to exist.

Thus, it seems not true that we always define entities, concepts or words by spelling out what
they consist of or what they are constituted of — the very notion of (im)proper part seems to
prove it.

Nevertheless, this answer can be withstood, for we can argue that, in this case, for x to be a(n)
(im)proper part of y is for x to necessarily have a relative extension (on my definition of a genus
as a constitutive part of a species, cf. Box 3.1.1).

Indeed, one can argue that, even though ANIMAL can be said to express a part — or, more
precisely in our terminology, an essential part - of a whole expressed by HUMAN BEING, it does
not imply that being an animal is itself essentially a part of a human being; being an animal is
essential to being a human being, but being essential to being a human being is not itself
essential to being an animal, pace RME. In a nutshell, one can say that being an animal is
necessarily essential to being a human being.

However, this answer confounds what a(n) (im)proper part is with which wholes themselves

(e.g. an animal) can be indirectly judged as (im)proper parts.

15 Two caveats on this joke: (i) this joke also applies to e.g. theories of biological functions whose bearer is good
(or, biological functions tout court, when the context is clear enough) defined with respect to e.g. inclusive fitness,
reproduction or overall capacities (Boorse, 1975; 1977; Foot, 2001; Thompson, 2008) or self-maintenance
(McLaughlin, 2001; cf. also Woodford, 2016) or organizational closure; or theories of (specific) values defined
with respect to another higher-level entity like a subject’s overall (un)happiness (Nordenfelt, 1995; 2000; cf. also
Venkatapuram, 2013), (bad) flourishing, (dis)pleasure, (negative) desire, (bad) preference (Hausman, 2015), or
etc.

(i1) Cannot the very same joke be made in the context of ME — which would, thus, undermine it as a point against
RME? Actually, the idea that from something happening at the highest level there is directly (under the proviso
that transitivity holds) some lowest-level repercussion is much more plausible (and also widespread) than the idea
that from some teeny tiny (lowest-level) process there is directly something huge happening at the highest level.
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Thus, like for the case of genus (cf. Sec. 3.3.1), we have here to bite the bullet: a definition of
a part — and not of wholes indirectly falling under it — does not follow our meta(-)philosophical
framework (based on a certain understanding of ME — and not on RME), or the concept of part
(in all its generality) should be taken as being apart from our metaphilosophy or, more precisely,
our ontology of kinds/species as specific abstract entities, but still within a certain

(meta)ontology or Weltanschauung (or worldview) (cf. Ch. 3 on that)'®.

2.2 Excursus: Scattered Objects

How does Def; apply to scattered objects (or heaps)? Do they not exist as specific positive kinds or
wholes (cf. Cartwright, 1975)? What about positive objects whose nature is seemingly (or prima facie)
to be scattered: e.g. an archipelago? We can perfectly well argue that e.g. an archipelago is still a specific
positive kind or whole, for an archipelago may be defined such that some of its (token) intensional parts
(viz. islands) are spread (or remote), but without meaning by this that a token archipelago can have
token detached, separated, fractionated, scattered or dislocated intensional parts, for it is arguably part
of what an archipelago is to have spread - but not scattered - intensional parts. Thus, no specific positive
(token) kind is ever essentially scattered (or dislocated).

From this, some philosophers argue that there are not, indeed, such things as heaps or scattered objects

(cf. Koslicki, 2008).

16 Three terminological notes on meta(-...-)philosophy, (meta-...-)metaphysics and (meta-...-)ontology: (i) strictly
speaking, [ take meta(meta...)philosophy as the very general philosophical inquiry into the nature of
(meta...)philosophy (which may or may not coincide with (meta-...-)ontology), while, roughly in line here with
the neo-Aristotelian tradition (Lowe, 2006; Tahko, 2015), I take ontology as the examination of the most
fundamental (or general) reality (e.g. kinds/species, genera, substrata, etc.), and meta(meta...)ontology (or formal
ontology, properly taken) as an inquiry into the (meta...)ontology of the most fundamental (or general) reality or
the ontological form (on the Husserlian roots here, cf. Smith & Mulligan, 1983); (meta-...-)metaphysics concerns,
thus, more specific aspects of reality, but still of such a generality that (meta-...-)metaphysics tout court does not
conflate with other more specific or specialized - thus, also metaphysical somehow - branches like physics, (meta-
...-)epistemology, (meta-...-)ethics, (meta-...-)aesthetics, etc. (Chalmers et al., 2009; Correia, 2005; Fine, 2012;
contra Gracia, 1999): e.g. the (meta...)metaphysics of causation, mind, disease, health, life, or death (tout court)
is intuitively more general (in a certain sense) than the (meta...)epistemology (or the (meta...)metaphysics of
knowledge) of causation, mind, disease, health, life, or death.

Note also that, at an even higher level, we are used to contrast e.g. ontic (or alethic) modalities with more specific
modalities like deontic or epistemic ones (cf. Meixner, 2006; also Kment, 2014).

The boundaries between all these notions are, of course, still very vague (cf. e.g. Fine, 2012) — indeed, all those
terms are sometimes (plausibly) used interchangeably and shall be used so also in some places of the PhD
dissertation -, but we do not have to bother with this pending issue for the present purpose.

(i1) Depending on the (implicit or explicit) context, our use of the term “(neo-Aristotelian) meta-philosophy (or
(meta)ontology)” shall refer throughout this PhD dissertation, when properly understood, either to our higher-level
(neo-Aristotelian) metaphilosophy presented here, or to the more specific neo-Aristotelian meta-philosophy based
on our understanding of the genus-species relationship (cf. Sec. 3.1.1).

(iii) Note, finally, that, if I am right that epistemology is (indirectly) subordinated to metaphysics (cf. note (i)),
then epistemology is taken as a discipline, which still (indirectly) constrains metaphysics.
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However, our point does not imply that scattered objects cannot be considered specific negative kinds
(e.g. apoptotic or necrotic DNA fragmentation (degradation or deterioration) — plausibly taken as
biochemical hallmarks of apoptosis or necrosis; brain layer decortication; dismemberment; etc.) i.e. that
scattered objects may be envisaged as destroyed positive objects (in a certain way) (e.g. cells, brain
layers, members, or even tissues), while still having token wholes whose intensional parts are spatially
contained in it.

A scattered (or, more generally, a negative) whole has not its own intensional parts scattered —
otherwise, it would be itself, thus, destroyed, for scattering scattered objects is also a way of destroying
negative wholes (by making them positive) (on the value neutrality of generation and
destruction/privation/scattering, cf. Exc. 9.3) -, but has intensional parts of another positive whole for
which they are scattered: e.g. while decomposing/scattering/detaching/disaggregating x into —x, we are
still at the same time, actually, composing/attaching something (whose tokens have token intensional
parts spatially contained in it) viz. —x.

Indeed, the destruction of a positive entity is arguably logically equivalent to the generation of a negative
one understood as a specific kind itself (cf. Exc. 2.3). Thus, we may argue that a 10-pound cat named
“Tibbles” being deprived of its tail is, actually, being (or becomes) a specific negative entity itself called
“non-Tibbles” constituted by the deprivation of a tail (and, diachronically, of Tib i.e. Tibbles minus its
tail).

Note that that much can be used as a good argument in favor of the view that lower-level negative
entities like diseases are negations of positive ones (cf. Sec. 9.3.1).

The dichotomy Tibbles vs. non-Tibbles is arguably to be put along, more generally, many more cases
like good or correct (biological) functions (understand: functions whose bearer is good) vs.
dys/malfunctions, ease vs. disease, symbiosis vs. dysbiosis, good or correct (mental, etc.) representations
vs. misrepresentations, good or correct descriptions vs. misdescriptions, a belief vs. a false/erroneous
belief (or, a dis/misbelief), etc., where good or correct (biological) functions, ease, symbiosis, good or
correct representations, good or correct descriptions, a belief, etc., are here said to be specific positive
entities or, at least - if we claim that some are not things which can be evaluated (e.g. symbiosis) -,
entities wearing somehow the trousers, although e.g. a (biological) malfunction may still be arguably
said a (certain) correct, normal or ordinary (biological) function tout court, albeit not a good one i.e.

whose bearer is good.

23 Excursus: Teleological Explanations and the Weak Conservation

Principle (WCP)
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Our deflationary understanding of a teleological (or teleonomic) explanation (or teleology/teleonomy)
based on RME (cf. Mayr, 1988), albeit teleological explanations are not correct (but only plausible),
strictly speaking, explanations except for the most fundamental entities (cf. Sec. 3.3.1), for correct
explanations are only constitutive (pace Foot, 2001; Thompson, 2008 - or even, more generally speaking,
the mere belief in perfection or optimality (or maybe essences themselves) - does not require to posit (for
natural teleological explanations, of course) the more-than-controversial (to say the least) existence of
an intelligent designer (or just an intentional agent) (with Foot, 2001 here).

The famous Aristotelian principle that “[...] [n]ature never creates anything without a purpose, but
always what is best in view of the possibilities allowed by the essence of each kind of animal [...]” (Ari.
14. 2, 704b17; tr. Forster, 1937, p. 487) i.e. that nature (in the narrow sense here) does nothing in vain
but always what is the best can be maintained (in the context, of course, of (positive) natural teleological
explanations or relationships (if the principle is strongly taken) or of talk about optimality, generally
speaking (if the principle is weakly taken)), however, for this principle has been convincingly interpreted
by various prominent scholars as not implying the existence of an intelligent designer, a Cosmic Nature
(to be put on a par with Plato’s Demiurge) or a watchmaker (Paley, 1809) — others prefer talking about,
rather, feleonomic explanations or teleonomy (Bartlett, 2017) -, on the grounds that “[...] Aristotle’s
personification of nature can only be metaphorical” i.e. as not requiring, indeed, the existence of an
intelligent designer (Henry, 2013, p. 230; cf. also Lennox, 2001; Leunissen, 2010; pace Baertschi, 2005
for an interpretation of this principle in line with natural theology or creationism).

Note, furthermore, that, first, subscribing to this Aristotelian principle is compatible with acknowledging
the existence of bhad entities, in so far as the famous problem of evil (or theodicy) does not arise in a
context where we reject, of course, the existence of an intelligent designer, but admit the one of some
(natural) mechanisms (cf. Ayala, 1998) — be they (plausibly or correctly taken) e.g. a natural selection
mechanism (cf. e.g. Boorse, 1977) or ontogeny (cf. e.g. Krohs, 2009; 2011) or even a necessitation
relationship -, at the basis of a (positive) natural teleology (as assigning this idea to Charles Darwin
himself, cf. Lennox, 1993) or, more generally, optimality (Baertschi, 2005).

Second, along a Weak Conservation Principle (WCP) (mostly interpreted in a restricted sense viz. to
natural entities) — to be contrasted with the strong (Aristotelian) conservation principle that “the
corruption of one thing [e.g. a tree] is [the same as] the generation of another [e.g. ashes]” (Ari. GC. 1.3,
318a24-318a25; my emphasis; personal tr.) i.e. that the corruption of x is identical with the generation of

v (cf. Cohen, 2012) -,

(WCP) bad entities are necessarily present i.e., so to say, in equilibrium with positive ones, or

they are necessarily (but not essentially) implied by positive ones (and vice versa)
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— or, they neutralize each other; we have, thus, to deal with them as such; the point here is not that a host
would not be better off without e.g. diseases (for these are necessarily present), but only that these are
not part of what this host (as something good) is.

That is why, we cannot subscribe to a view of natural selection (narrowly taken as a positive mechanism)
as progressively eliminating bad entities (Galton, 1904; Spencer, 1898; cf. also Rolston III, 1992).

Note that, in this context, Nietzsche (1878, §224; italics original; tr. Hollingdale, 1996) has virulently
defended the WCP along the following line:

[w]herever progress is to ensue, deviating natures are of greatest importance. Every progress of the whole
must be preceded by a partial weakening. The strongest natures retain the type, the weaker ones help to
advance it. Something similar also happens in the individual. There is rarely a degeneration, a truncation, or
even a vice or any physical or moral loss without an advantage somewhere else. In a warlike and restless
clan, for example, the sicklier man may have occasion to be alone, and may therefore become quieter and
wiser; the one-eyed man will have one eye the stronger; the blind man will see deeper inwardly, and certainly

hear better.

In other words, something bad (e.g. blindness) is always accompanied by something good (e.g. hearing),
and vice versa, or e.g. a specific drug has the disadvantage/drawback to have such-and-such adverse
effects as negative side effects or contraindications (plausibly taken): e.g. isotretinoin, a drug against
acne, if used during pregnancy, may imply birth defects; etc.

Albeit we might argue that positivity is more fundamental than negativity (cf. Sec. 9.3.1), if the WCP is
correct, then we just can never get rid of negativity (and positivity).

With the WCP, generally speaking, positivity and negativity somehow stand in equilibrium, or one comes
with a benefit and the other with a cost (or rather, compensate or adjust each other).

Two major advantages coming with a subscription to the WCP are the following: first, the WCP can
easily take into account dual-aspect entities i.e. entities said to have both a positive side and a negative
one: e.g. there is no reason not to take perfectionism as some positive psychological kind having as (a)
negative consequence(s) e.g. self-depreciation or depression, etc.

Second, the WCP can explain in a certain way how it seems prima facie that one and the same thing can
be positive or negative dependently on the context, without resorting, actually, to contextualist or
perspectivist solutions i.e. by maintaining that e.g. disease is always bad or health always good (cf. Sec.
9.2.1 for examples).

A few remarks are here in order: first, one should not confuse the WCP with the idea that some
positive/negative entity is (also necessarily) part of another positive/negative entity itself, respectively
(cf. Exc. 3.2): e.g. working too much may increase the probability to get a stroke.

Second, the WCP does not mean that one should want, be attracted to, or cultivate, such-and-such

negative e.g. affective states/processes because of the positive consequences they necessarily have.
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Third, however, with the WCP, why is it the case that one should intuitively strive to be good (or
virtuous), rather than the contrary? Is it the case, actually? As a very big question in itself, one can merely
highlight here, for our purpose, that positivity is arguably more fundamental than negativity (cf. Exc.
9.3); they are, thus, the fundaments of entities, generally speaking.

Fourth, the WCP does not imply that a diseased person should be resigned to her situation, for, though
negativity shall be always necessarily present, it does not mean that a specific disease is not worth being
cured.

Fifth, the WCP (when restrictedly applied to natural entities) implies, thus, that not everything in nature
(in a narrow sense) is good, to the contrary of a common 18" century libertine thinking trying to justify
crimes by claiming that they are along the law of nature (cf. e.g. Sade, 1795, who also sometimes argues
that there is in nature (in a narrow sense) nothing good or bad).

However, an objection against the WCP comes as follows: if negative and positive entities stand
necessarily in equilibrium (alongside the WCP), then how can we be e.g. healthier than diseased (or
inversely)? Can we?

While it is true that a healthy x stands always in equilibrium with a diseased y, what is contingent is

precisely what is healthy or diseased: that e.g. a human being has a cancer rather than a heart murmur.

2.1.3 Third Attempt: A Constitutive and Intransitive

Account

A last insufficiency problem we can point out for Defi.2)3) is that, due to its reliance on the
logical equivalence relationship, Def1.2).3) is transitive.

More specifically in the case of Def, the parthood relationship is also commonly said to be
transitive (but, for counterexamples to the transitivity of parthood, cf. Koslicki, 2008; Varzi,
2016). That much seems also the case for this more specific relationship that is the intensional
parthood relationship: e.g. if one of the intensional parts (e.g. the differentia) of a human being
were rationality, and if one of the intensional parts (e.g. the genus here) of rationality were
conformity to reasons, then one would say that conformity to reasons is an intensional part of a
human being.

However, one may be keen to argue that, when one gives a definition, transitivity should not
hold, for one would intuitively say that, with transitivity, one is just shifting the definiendum at
hand for another one (or, changing the topic of interest for another one), and one risks leaving

the door open to reductionism (cf. Exc. 2.5).

28




2 A Definition of a Definition of Disease

Indeed, when I say, following Def3, that a human being is partly (correctly) defined as rational,
and that rationality is partly (correctly) defined as conformity to reasons, the fact remains that
conformity to reasons partly (correctly) defines directly what it is to be rational — and not partly
what it is to be a human being, or does so only partly indirectly'’; by following more or less the
same line, Kit Fine (1994b) also usefully distinguishes in this context between, respectively,
immediate and mediate essence.

From this, one can easily reply that transitive relationships, of course, do not rule out the idea
that one relatum is more direct than another — otherwise, few if any relationships would be
transitive.

Nevertheless, this point can be resisted, for e.g. the relationship “ being a brother of ” is
transitive, and we fail to see in what sense one brother can be said more direct than another one.
Def1.2)-3) does not guarantee per se that transitivity does not hold, if one follows the orthodoxy
that the equivalence relationship — and, more specifically for Def3, the (intensional) parthood
relationship - is transitive. Thus, by making the intensional parthood relationship intransitive's,

a new proposal has to be formalized (and explicitated) as follows:

(Dets) Def (D, F, ...)iffd x (Dx < (Fx & ...)) & (F\ D) & (...\-» D)), where
\# strictly stands for “_is a(n) (direct) intensional (proper) part of ” (as
defined here).

To illustrate Defs, we can use the famous example of the statue of clay (taken as an artefactual
kind here): the statue of clay (as a whole) would be defined as something numerically distinct
from its constituents, where the constituents are just (intensional) parts of the statue: e.g. clay

is, of course, one of the constituents of a statue of clay, in addition to further constituents like

17 Two caveats (with terminological notes) on intransitivity in definitions: (i) note that the mere fact of constraining
the definitional relationship with intransitivity does not imply, as such, nor is implied by, a permissive neo-
Aristotelian ontology.

Indeed, one can very well hold that definitions are intransitive, while subscribing to a minimal Quinean ontology;
or one can also have a permissive neo-Aristotelian ontology without subscribing to intransitivity in definitions.
(i1) Indirect intensional/constitutive parts still bring, of course, indirect metaphysical constraints on a certain
definition (on other constraints, cf. Sec. 3.3.1).

In the Aristotelian idiom, such indirect constituents are often called “propria” (“idia’), which refer to non-essential
properties flowing from a kind’s essence (strictly taken). Those properties can be, in our jargon, either indirect
essential properties or (in)direct necessary properties (e.g. for disease to be necessarily a specific disease).

Albeit talk about constitutive essence is redundant (if we agree that only a (said) constitutive essence is an essence
simpliciter) and may be avoided in clear contexts, such talk is unavoidable in other contexts, exactly like we might
have to talk, in a certain context, about (in)direct constitution (while constitution, when properly taken, can only
be direct), or about accidental/extrinsic change (while true change can be only substantial), etc.

18 That much is not an ad hoc manoeuver, for we are just here refining our previous definition of intensionality or
essentiality based on Defs.
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what makes something a statue (tout court) or something statue-wise (for a closely related
account of, more specifically, material constitution, cf. Koslicki, 2008; 2018);

furthermore, an element of the definiens of the clay shall not be, through Defs, also an element
of the definiens of the statue of clay, or shall be only indirectly so.

A major advantage with requiring intransitivity in definitions is that it allows us, in the
biological context, to take into account without problem genetic chimerism, where a chimera is
a single organism said to have multiple genotypes.

Indeed, first, the issue of what an organism (as a whole) is, at the general level, cannot be
transitivized - which is to be differentiated from a reduction - to the issue of what the genotype
of an organism is, for an organism only ultimately depends on its genotype;

second, it is in no way essential, strictly speaking, to a chimera to have multiple genotypes,
where genes are to be treated as ultimate absolute realizers here — which can be multiple, unlike
indirect or ultimate constituents (on my notion of gene(s) (processes) as ultimate constituents
or realizers, cf. Sec. 10.1.1) -, albeit it is to be noticed that, contrarily, an absolute realizer, when
correctly defined, cannot directly (or, at a same level) fall under multiple absolutely realized
properties (if also correctly taken).

Indeed, the requirement of intransitivity in definitions implies the rejection of the very
contentious thesis of multiple realization - a misnomer, in the present context - understood Zere,
in our jargon, as multiple indirect constitutivity, actually i.e. the idea that e.g. a human being,
pain or a chimera could be indirectly or ultimately constituted in multiple ways, for there is
always only one correct way for something to be constituted by something else (e.g. a token
human being with respect to indirect constituents like tooth enamel, etc.), strictly speaking (on
the multiple interpretations of the multiple realization thesis, cf. Bickle, 2020).

Moreover, there is no way to (indirectly) intensionally reduce the issue of what itis to be e.g. a
human being to the issue of, amidst others, what it is to be rational, or human intelligence to a
certain genetic code, if one holds the thesis that a whole is (numerically, thus qualitatively

(plausibly taken), by the Principle of the Identity of Indiscernibles (PII;)!°) distinct - and vice

19 The PII; is usually formalized as follows:

(PIIy) VF (Fx & Fy) — x=y.
Thus, by modus tollens, if x is numerically distinct from y, then x is qualitatively distinct from y (plausibly taken).
The converse of the PII is called the “Principle of the Indiscernibility of Identicals” (henceforth PII,), and is
formalized as such:

(PIIL) x=y — VF(Fx < Fy).
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versa - from (the sum of) its intensional part(s) (cf. Exc. 2.4), or that only the relationship of
proper parthood can correctly capture the relationship between a whole and its (intensional or
extensional) part(s), where both of the relata do exist as irreducible units (on stronger notions
of irreducibility — but, most notably contrasted to epistemic reductionism (cf. Exc. 2.5) -, where
e.g. irreducibility has to do with the impossibility for something moral to be defined in entirely

non-moral terms, cf. Wedgwood, 1999).

24 Excursus: Organic Unities and Systems

The thesis of the numerical distinctness of a whole from its parts is arguably similar (but for the case of
values only, especially aesthetic and ethical ones) to (a certain — weak — understanding of) the famous
theory of organic unities (more properly, wholes) concisely stated by Moore (1903, p. 28; my emphasis)
— which goes back, actually, to Plato (Phaedrus 264c) and Aristotle (Poet.) - as follows: “[t]he value of
a whole must not be assumed to be the same as the sum of the values of its parts” i.e. that e.g. the value
of disease is not numerically identical to the sum of the values of its parts (on organic unities and
criticisms, cf., amongst others, Allen, 2003; Carlson, 2001; 2020; Hurka, 1998; Zimmerman, 1999).
Note, however, that the notion of organic unity (or rather, whole) has been historically more strongly
understood (and used) than here viz. as a Gestalt whole in the Romantic era, where one insists, not about
the mere numerical distinctness of a whole from the sum of its parts, but about the interdependence,
integration, intertwinement or organization between parts making an organic (or Gestalt) whole: e.g.
parts of a PhD dissertation as being dependent to each other.

Nevertheless, to remain fully consistent with our taking a whole as being merely (something)
numerically distinct from a conjunction/bundle of parts — and not as being nothing else than something
opposite to a sum/conjunction viz. an organized and integrated system (or a network), as a strong
interpretation of the notion of organic whole takes it -, organizational properties of a whole can be argued
to reduce to relational properties merely (conjunctively and independently) added to the other parts of a
whole (on the network approach to mental diseases (especially psychopathology), cf. Borsboom, 2017;
Borsboom et al., 2018).

Relatedly, the notion of system (e.g. “cardio-vascular system”) may be deflationarily understood as
merely referring to a complex entity i.e., here, a specific entity defined, depending on the context, as e.g.
a specific kind with a differentia including many elements or relational properties (cf. Box 3.1), or as a

set including many elements, etc. Thence, “system” simpliciter does not refer, strictly, to an organized

The conjunction of the PII; and PII, is commonly called “Leibniz’s Law” (LL) (Forrest, 2010). LL may be largely
followed throughout this PhD dissertation.
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and integrated entity (in the strong sense) (pace Gross, 2011; Moghaddam-Taaheri, 2011 in the context

of disease).

2.5 Excursus: Reductionism and Eliminativism

We can usefully distinguish, thanks to our distinction between (in)direct (absolute)
intensionality/extensionality (cf. Exc. 3.2), between five varieties of (ontological) reductionism (at the
level of kinds as well as of fypes and tokens): (i) (in)direct intensional reductionism; (ii) (in)direct
absolute intensional reductionism (as modeled on the relationship of absolute extensionality); (iii)
(in)direct relative intensional reductionism (as modeled on the relationship of relative extensionality);
(iv) (in)direct absolute extensional reductionism; (v) (in)direct relative extensional reductionism.
Variety (i) is very likely the most intuitive and common one: if e.g. “human being” is strictly (i.e.
intensionally) defined as a rational animal, then a human being is nothing else than a rational animal;
and if “rationality” is strictly defined as conformity to reasons, then a human being is indirectly nothing
else than conformity to reasons plus what defines animality (on so-called Darwinian reductionism i.e.
the (intensional) reduction of entities investigated by non-molecular biology to entities studied by
molecular biology, cf. Rosenberg, 2006).

Variety (ii) is very common too: if a human being is nothing else than a rational animal (as a specific
whole), then it is indirectly reducible to what a rational animal (as a specific whole itself — and not as
intensional parts, like for variety (1)) is: e.g. animal and etc.; variety (ii) is peculiarly used in contexts
where one shows that a certain definition of a concept is reducible to a definition of another concept.
Variety (iii) is not much common: if e.g. “disease kind” has for intension a disease plus a negative cause
and a negative effect (cf. Box 4.2), then a disease kind is reducible to all the different specific wholes
that its constitutive parts can form — except the absolute one (cf. variety (ii)): e.g. a disease plus a
negative cause, a disease plus a negative effect, a negative cause-effect relationship; variety (iii) should
not be confused with variety (i).

Variety (iv) is, however, quite usual and intuitive: if e.g. “disease” has for absolute realizer(s) (among
others, or at least) “mental disease”, then disease is reducible to its absolute realizer(s); and, if “mental
disease” is absolutely realized by (among others) “physical disease”, then disease is indirectly nothing
over and above (among others, or at least) a physical disease.

Variety (v) is the least common version of reductionism: if e.g. “disease” has for relative realizer(s)
(among others, or at least) “disease kind”, then “disease” is reducible to (among others, or at least)
“disease kind”; and if a disease is indirectly (among others) a disease super/subkind, then disease is
(indirectly) reducible to (among others, or at least) a disease super/subkind.

Varieties (1)-(v) of reductionism should be distinguished from eliminativism, where the difference

2

between reductionism and eliminativism has to do, not with the common idea that “ is reduced to
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would be a two-place predicate (or, reduction is always the reduction of a thing fo another thing), while
“_is eliminated” would be a monadic predicate (or, elimination just is the elimination of a thing or a
reduction till nothingness), but with the neo-Aristotelian principle called the “WCP” (on that principle,
cf. Exc. 2.3), where, in the traditional square of opposition, elimination is the process of contradiction,
while the sense of reduction behind varieties (i)-(v) of reductionism is somehow based (however
understood) on what is implied by it i.e. its subaltern (Strawson, 1952) — but without meaning by this
that a reduction per se is implied by an elimination.

To elaborate further (or to dig deeper) on this, eliminativism may be said itself a specific case of
reductionism viz. a reductionism to/from nothingness, while varieties (i)-(v) of reductionism are other
specific reductionisms (implied by eliminativism).

We reject, in this PhD dissertation, all varieties (i)-(v) of (ontological) (kind/type/token) reductionism
(as well as eliminativism — except for negative entities seen as negations/eliminations/destructions) (cf.
Sec. 9.3.1 on negative entities), for we reject both intransitivity in definitions and extensional definitions
(as correct definitions), and our metaphilosophical framework is based on the idea that, roughly, the
relationship between elements of the definiens and a definiendum is a specific, respectively, part-whole
relationship (cf. Defy) (as well as on a permissive neo-Aristotelian ontology).

Note that medical reductionism is often contrasted in a pretty misfortunate way to, generally, holism
(Fuller, 2017; Stegenga, 2018a), for holism is a metaphysical position, while reductionism is understood
in this context as the (highly) weak thesis that a disease is explained by its lower-level parts. In that
sense, it is a specific epistemic — but not ontological - viz. a specific explanatory reductionism (Kaiser,
2015; Sarkar, 1998; Wimsatt, 2007; cf. also Crowther, 2018 for other specific explanatory
reductionisms).

Do we have to subscribe to medical (explanatory) reductionism? Indeed, many philosophers would
claim that our way of analyzing definitions (or explanations) as an irreflexive (and asymmetric)
constitutive relationship is clearly reductive.

Without that implying any ontological reductionism or eliminativism, we can very well defend that,
indeed, in the above weak sense, our meta-philosophical framework is explanatorily reductionist.
However, note that medical reductionism — especially when mistakenly associated to the (bio)medical
model (cf. Exc. 7.1) - is also sometimes (mis)understood as a metaphysical position viz. reductive
physicalism (Stegenga, 2018a; cf. also Wedgwood, 1999 for a mismatch between the onfological thesis
of supervenience and epistemic reductionism).

Throughout this PhD dissertation, I make explicit the different varieties (i)-(v) of reductionism (or
eliminativism) — which are about kinds/species, of course - we are talking about, only in the context
where it cannot be easily, of course, inferred, lest there be a useless terminological heaviness.
Moreover, except in contexts where the distinction does matter, “reductionism” (or “eliminativism”) is

to be read as, of course, “ontological reductionism (or eliminativism)”.
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2.2 What it is to Define Disease: The Relata

Once we are clear about what it is to define disease (cf. Sec. 2.1), we have still to tell some
words about what it is to define disease. Sec. 2.2 is devoted to this point.

Sec. 2.2 is divided into two further sections: Sec. 2.2.1 investigates whether to give a
definition of disease is to give the sense of the word “disease”, to give an analysis of the
concept DISEASE, or to find out the essence of disease.

Sec. 2.2.2 investigates whether to provide a definition of disease is to provide a definition

of a disease or of diseases.

2.2.1 “Disease”, DISEASE, Disease

If one says that, necessarily, the declarative sentence e.g. “a is Socrates” is (minimally)
equivalent to the declarative sentence “a is a human being called “Socrates™” (cf. Sec. 2.1), then
one seems to be committed to the Aristotelian view that definitions are declarative sentences,
Sformulae (Met. Z.10, 1034b20-22), or, more specifically, propositions or statements.

More precisely, it resorts from Sec. 2.1 that a definition is, strictly speaking, the declarative
sentence or, more specifically, proposition that a declarative sentence viz. the definiendum is
necessarily equivalent to (an)other declarative sentence(s) viz. (the elements of) the definiens.
Thus, a definition is a definition of a declarative sentence viz., in our case, “x is a disease”.
However, it is justified to talk about definitions of, fundamentally (or generally), predicates

[3

(e.g. “ is a disease”), rather than of whole declarative sentences (e.g. “x is a disease”), to the
extent that, if a declarative sentence is minimally constituted by a subject x and its predicate,
then the subject x is taken here as fundamental (or general) or not (essentially) definable - at

least along Def 4%°.

20 Would we further define x in our case here, then one would not avoid a certain regress: the declarative sentence
“x has the predicate “ _is a subject X is necessarily equivalent to... i.e. that one would not avoid talking about a
certain subject as being itself actually a predicate of another more general or fundamental subject.

All this should not be interpreted as implying that a specific subject is not, as such, further (constitutively)
analyzable, but that an analysis of a specific subject will necessarily make use of the very notion we try to analyze
(exactly like we still philosophize, even when we try to define what philosophy is), thus, that a certain subject will
be ipso facto interpreted as actually a predicate of another subject.
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That much means that an enterprise of defining disease actually amounts to (i) an enterprise of
defining the word “disease” or the predicate “ _is a disease” with other words or predicates, and
defining “disease” is giving the meaning or intension of “disease”, or what “disease” rigidly
designates (on rigid designators, ct. Kripke, 1980; LaPorte, 2013; 2016; on the relationship
between rigid designation and essentialism, Inan, 2008; Klima, 2002; Sullivan, 2005).
However, contrariwise, we would like to intuitively say that defining “disease” actually
amounts to (ii) defining the concept of disease (or DISEASE tout court) with other concepts. In
other words, a philosophical enterprise of trying to define “disease” is to be a conceptual
analysis of DISEASE.

Moreover, one could also add that defining disease is not defining the word “disease” or the
concept of disease, but (iii) the (specific) property of being a disease (or disease understood as
a(n) (specific) abstract entity) with other (specific) properties?!.

In other words, defining disease here amounts to give a real definition of disease, and giving a
real definition of disease is giving the constitution of, fundamentally (or generally), the property

being a disease?*. In that sense, a definition is here a fact: e.g. a disease’s being F and etc.

21 Two caveats (with terminological note) on concepts, words and entities: (i) if we argue that, actually, definitions
(or essences) of concepts and words are not to be situated outside our own metaphilosophical framework (and our
treatment of cases outside it) (cf. Sec. 3.3), then we shall say that concepts and words (definitions or essences) are
themselves specific (maybe artefactual or, more specifically, conventional) entities viz. concepts and words
(definitions or essences) i.e. that conceptual and semantic definitions are still specific existing entities tout court
(cf. Lalumera, 2010 on concepts as specific functional kinds).

Thus, we cannot, strictly speaking, distinguish (at least, at the same level) between words (or predicates), concepts
and entities (or properties) simpliciter, for e.g. giving the intension of a certain word (e.g. “disease”) just is,
actually, finding out the specific essence of a specific (maybe artefactual) entity viz. a word (e.g. “disease”), where
that much should not be confused with finding out the specific essence of another specific entity viz. what is neither
a word nor a concept (or, what is just a natural entity (narrowly taken) (cf. Exc. 2.6) — not necessarily a natural
kind — with a plausible reading of “essence”): e.g. here disease.

Thence, this distinction should be, rather, between words, concepts and specific entities (viz. what is neither a word
nor a concept, or rather, just a natural entity, were we to argue that words and concepts (definitions or essences)
are two specific artefactual entities), where words, concepts and specific entities (maybe just natural entities, or,
instead, specific natural entities (narrowly taken), were we to argue that words and concepts (definitions or
essences) are, actually, two specific natural entities too) all absolutely fall under “entity” simpliciter.

(i1)) However, for sake of textual readability, if not otherwise explicitly stated or made somehow contextually clear
(e.g. through talk, in misleading cases, about specific parts (viz. e.g. intensional parts), etc.), talk about essence
(essential properties, definition, etc.) fout court is to be taken throughout this PhD dissertation as talk about,
actually, the specific essence of a specific entity viz. what is neither a word nor a concept (or, perhaps what is just
a natural entity) — contrasted here with talk about e.g. the intension of a word.

Nevertheless, in line with our correspondence principle, talk about e.g. intensional parts may be exchanged (and
mixed up) with talk about (specific) essential parts (although this should not be done in misleading cases).

Note that note (ii) also applies to other related notions like “whole”, “kind/species”, “constitution”, etc.

22 Three caveats (with terminological notes) on real definitions (or real essence): (i) note that the now flourishing
idea that there might exist real definitions (cf. Rosen, 2015 as a contemporary illustration) i.e., in this context,
definitions whose definiendum and constitutive parts taken as specific wholes themselves are (specific) ontological
units, actually has a rather long history in analytic philosophy, as is shown in Beaney, 2014 and Williams, 1936.
(i1)) However, contra Rosen, 2015, we merely oppose real definitions (or real essence, or even classifications or
taxonomies) (e.g. a human being as a rational animal), following the Aristotelian tradition or Scholasticism, to so-
called nominal definitions (and nominal essence) (or, strictly taken, descriptions or characterizations) i.e. (specific)
prima facie, loose, rough, neutral or plausible (i.e. partly (in)correct/(un)real (in the sense here), or completely
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Amidst the three options (i), (i1) and (iii) about what the relata and the relation “x is a definition
of y” are, do we have to pick out one of these? We can argue that our philosophical enterprise
is both about (i) “disease”, (ii) DISEASE and (iii) disease, by sustaining a correspondence
principle between “disease” (as a certain natural kind term), DISEASE (as a specific conceptual
kind), and disease (as a specific natural kind) (cf. Exc. 2.7), or, even more globally, between

words, concepts and specific ontological units?>.

incorrect) definitions (e.g. a human being as a featherless biped) (on nominal definitions both generally and in the
Aristotelian tradition, cf. Demoss & Devereux, 1988; Modrak, 2010) — and not to /inguistic (or stipulative —
pending a theory of words) or conceptual definitions (which we take just as real as definitions whose definiendum
and constitutive parts are specific wholes themselves).

The difference between nominal and real definitions may be also given as being the difference between,
respectively, what seems (the case) and what is (really) (the case).

Thus, giving a nominal definition should not be taken as the enterprise of giving the meaning of a word, for talk
about nominal definitions is misleading.

(iii) If not otherwise explicitly specified or made contextually clear, terms like “definition” (“‘constitution”,
“intension” or “essence”) tout court generally refer, throughout this PhD dissertation, to, more properly speaking,
a real definition (or a real essence, etc.) (as understood here) of specific entities or words or concepts (vs. note (i),
thus).

In the cases where a misunderstanding could easily occur, we may, rather, more carefully talk about (explicitly) a
strict, proper, correct (vs. literal, which is merely opposed to metaphorical or analogical) or real definition (or
essence), or about our understanding of a definition (or essence) — which is meant to be the (most possible) correct
one, of course.

23 Two caveats on the correspondence principle: (i) the correspondence principle does not imply the rejection of
the famous use-mention distinction, for, although the word e.g. “disease” is said, with the correspondence
principle, to correspond to the entity disease, “disease” and disease remain different: the former is a specific word,
while the latter is a(nother) specific entity.

(i1) The crux to note here is that our correspondence principle does not imply the rejection of (a well-understood
version of) what is sometimes called “applied ontology” (cf. Arp et al., 2015), “formal ontology” (cf. Basic Formal
Ontology, 2017; Smith & Mulligan, 1983; as an example, Scheuermann et al., 2009; Smith et al., 2004) or
“bio(medical)-ontology” (cf. Jansen & Smith, 2008; National Center for Biomedical Ontology, 2020).

I avoid using, however, the term “formal ontology” and its cognates, for we can argue that either there is nothing
new or original in using the term “formal ontology” by contrast with “ontology” fout court — (i) a formal ontology
can be said to go back to at least Porphyrian trees, as Munn and Smith (2008) take it -, or (ii) (another version of)
“formal ontology” is associated with a different philosophical program to which we do not subscribe (with our
mere correspondence principle): e.g. it is often claimed that a formal ontology is also a way to represent reality
“[...] in formats understandable to both computers and to human beings” (Arp et al., 2015, p. xiii; my italics).
However, if a formal ontology is version (ii) i.e. a theory meant to represent reality in a computational way, on the
grounds that it is the most useful way for knowing it, then we can raise the objection that it confuses (fundamental)
ontology with epistemology (or non-fundamental ontology): indeed, why should the epistemological idea that
knowledge is to be usefully stored (standardized and organized) on computers, such that to make this knowledge
both unified and accessible to the greatest number of people, play any role in (directly) grounding a(n)
(fundamental) onfology — albeit epistemology, of course, plays a role in (indirectly) constraining an ontology, but
especially in the search for a more thorough and coherent picture?

Lastly, we can object that, under version (ii), formal ontology is, actually, an ontology not so much about the (very)
fundamental (or general) ontological categories in the world than about how we can best represent (or depict)
those (very) fundamental categories (viz. through computations) — which is a very different task from analyzing,
defining or even, strictly taken, describing those very categories.

Thus, we can worry that the now burgeoning literature on so-called formal ontologies either is (under version (i))
a mere continuation of a huge philosophical tradition (with the use of formal tools meant to match reality as close
as possible, which could be very well, arguably, computable), or is (under version (ii)) a philosophical program
building databases, for it builds up a(n) (meta)ontology from an epistemology (i.e. that it makes reality match
epistemic needs viz. computability), as well as it mixes up what reality is with representations of it, or is reducible
to an ontology of representations of the fundamental categories — an ontology on which we remain agnostic
throughout this PhD dissertation on grounds of irrelevance for our purpose.
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According to this correspondence principle, indeed, what “disease” means or what DISEASE is
matches what the specific entity referred to by “disease” or DISEASE is (on the related idea of a
correspondence between knowledge of conceptual truths and of (specific) metaphysical
necessities, cf. Nimtz, 2012).

In other words, in order to avoid choosing between the options (i), (ii) or (iii), we can subscribe
to the general principle that to define what the property of e.g. being a disease is just is to define
what the meaning of “disease” or what the concept of disease is, for our predicates and concepts
fix the ontological unit, which we are talking about, albeit we do not somehow read off
ontological distinctions from the structure of language or our concepts (Burge, 1993;
Thomasson, 2012; pace Jones, 2016a) — they merely correspond to each other.

Any inquiry into the metaphysics of disease is, thus, a conceptual or semantic analysis of
DISEASE or “disease”. In other words, we can define what it is to be diseased or access to the
essence of disease through our concept of disease or the term “disease”.

To conclude Sec. 2.2.1 on a note of terminology, unless I am specifically talking about words
or concepts, I shall, throughout the PhD dissertation, for sake of reading clarity, talk about
disease simpliciter, since, if the correspondence principle is correct, then defining disease is
defining “disease” or DISEASE?.

The basic purpose of the present PhD dissertation is to find out the essence of disease or to
define the property of being a disease, and this purpose can be achieved only be means of a

conceptual and semantic analysis into DISEASE and “disease”.

2.6 Excursus: On the Different Senses of “Nature”

24 Two terminological notes or caveats on terrestrial vs. extraterrestrial diseases: (i) it goes without saying that the
term “disease” does not merely refer to terrestrial diseases — which are, thus, specific diseases simpliciter -, but
also to (possibly existing) extraterrestrial diseases, although our illustrations of diseases more directly fall, of
course, under terrestrial diseases.

The same note applies to other related notions like “life”, “death”, “health”, (micro/macro)organism”, “disease
kind”, “symptom”, “etiopathology”, etc.

(i1) The fact that there are only terrestrial disease(s) (kinds) known at time ¢ and that this may be only one possible
specific disease(s) (kinds) amongst others does not have any incidence on how we are to define disease (kinds), or
it does not somehow distort our definition of disease (kinds), for a definition of disease (kinds) is still meant to be
universal (within kinds, of course), and it is sufficient that there are — at least — e.g. terrestrial disease(s) (kinds) to
(absolutely) realize the definition in question.

Indeed, a definition of disease (kinds) shall not be (necessarily) made in accordance with, or congenial to, terrestrial
disease(s) (kinds) only, supposedly because of the fact that terrestrial disease(s) (kinds) are the only specific
disease(s) (kinds) known at time #: a definition of disease (kinds) is, rather, made to be universal (fout court); it
has (necessarily) such-and-such (absolute) realizer, where it just happens unfortunately that zerrestrial disease(s)
(kinds) may be the only one known at time ¢ (on the related so-called n=1 problem (for definitions of life), cf.
Cleland, 2012).
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The notion of nature (or naturalness) is highly ambiguous; indeed, “nature” seems to plausibly refer to
(at least) six different entities: to, when used widely, (i) mere reality like in the context of artefactual
kinds/entities as being still in the natural world; to, when used narrowly, a certain portion of reality viz.
(i1) a natural entity by contradistinction with an artefactual one (for more on this, cf. Exc. 2.7); or (iii) a
natural entity as a good one vs. a bad entity like in the context where a disease is said counter-natural or
unnatural (Boorse, 1975; 1977; King, 1945); or (iv) a natural entity (but still with norms of correction,
of course) vs. a normative (or (said) non-descriptive) entity (as taken, mostly, in meta-ethical debates)
(cf. e.g. Zangwill, 2018); or (v) a natural entity vs. a higher-level entity studied by the
Geisteswissenschaften (e.g. in discussions, in moral and political philosophy, around the human state of
nature, or perhaps even in the debate around nature vs. nurture, or in talk about natural selection, or so-
called second nature) (McDowell, 1998); or (vi) the intension/essence/nature of x vs. the denaturation
of x.

In this PhD dissertation, when used under its plausible meaning, the term “nature” is used either widely
(sense (1)) or narrowly (senses (ii)-(vi)). It should be contextually clear to which sense exactly we are
implicitly referring, or which senses we are mixing up; in easily misleading cases, the exact sense of
“nature” we are talking about is somehow indicated.

If not otherwise explicitly specified, talk about natural kinds/species (or even, more generally, entities)
is used restrictedly (or, under its correct usage) - though this may appear as somewhat arbitrary, but we
mean to situate our talk about natural kinds/entities to the traditional debate - i.e. under, of course, the
narrow sense (ii) of “nature” above -, albeit “natural kind” does not carry by itself, actually, any specific
pre-conception of naturalness (i.e. not necessarily by opposition with e.g. an artefactual kind).

A major advantage with focusing on the narrow distinction between natural and artefactual
kinds/entities — rather than another one — is that our definition of artifactuality (and of naturalness), as
we shall shortly see, is so much encompassing that the distinction between naturalness and artifactuality
is able to take into consideration the other narrow distinctions.

Thus, focusing on the distinction between naturalness and artifactuality is the best starting point for
providing a general definition of natural kinds/entities. In that sense, we can conjecture that the

opposition between naturalness and artifactuality rightly captures the correct meaning of “naturalness”.

2.2.2 Disease, a Disease, Diseases

To be clear, when I refer to disease, I more precisely refer to the kind disease by distinction
here with the type disease, or a (or one) foken or an instance of the type disease, in so far as one

thinks that tokens are particulars taken as concrete non-repeatable entities (on the notion of
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type and its distinction to kinds, cf. Sec. 3.2.6; Marcus, 2009), and by distinction with a (or one)
specific disease like lung cancer (still situated at a kind/type level). If one says that we are
interested in the meaning of “disease” or in the concept DISEASE or in the nature of disease, then
one intuitively says that we are indirectly interested in the kind disease, by distinction with a
type, a token, or even a specific disease.

However, philosophers usually like talking about what e.g. an explanation is, what a
mechanism is, what ¢ human being is (cf. Sec. 2.2.1), or even what a horse is; but, are they
talking about what it is to be a token explanation (of the type explanation), etc. i.e. what it is
for something to count as one explanation? or, directly about the #ype explanation, etc.? Or, are
they talking about, rather, what it is for something to be a specific explanation (of the kind
explanation), etc.? or, directly about the kind explanation, etc.?

According to me, these philosophers merely (plausibly) differentiate either the type by means
of one of its tokens, in so far as there is no type without one token, or the kind by means of one
of its specific kinds (e.g. “a disease like cancer is...”) (for the distinction between disease kinds
and specific diseases, cf. Sec. 3.1.2), to the extent that we can argue that there is no kind without
one specific kind (cf. Sec. 3.3.1), where this relation should not be confused with the type-token
relationship (e.g. “Waverley” from Sir Walter Scott is a specific (or a certain) novel (i.e. a novel
itself, or a kind of novel), which has itself multiple different instances or tokens in the world
(for my interpretation of the determinable-determinate relationship, cf. Sec. 3.2.3).

In both senses, talk about a disease is, so to say, symptomatic of an impossibility to talk about
disease without talking at the same time either about a token disease or a specific disease (on
the requirement of absolute/relative extensionality, cf. Sec. 3.1.2; 3.3.1), but with the idea that
we still want to refer here either to the type disease or to the kind disease, respectively.

To disambiguate all this, since, in the literature about disease, one also finds philosophical
essays to defining what a disease is, meaning by this that they really try to define either what
the type disease is or what the kind disease is — where the distinction and the relationship
between kinds and types is usually not made clear -, I shall more restrictedly use “a disease” to
directly refer only the kind disease (since we are interested in this PhD dissertation in kinds —
not in types (cf. Sec. 3.2.6)), even if it would be clearer to only talk about disease fout court to
refer to the kind disease, which I also sometimes do (e.g. “disease is a certain negative value”).
When we have to talk about the type disease, then I shall just use this very expression; when

we have to talk about instances of disease, then I shall use “a token disease”?’; when it is

25 Three caveats about tokens here: (i) note that, if we talk about a token, aren’t we referring, thus, to a fype called
“token”? This would result in a contradiction. By its very nature, a token is a concrete non-repeatable entity — and
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precisely about a specific disease, I shall just use “a specific disease” (cf. Sec. 3.1.2), or other

99 ¢

common locutions used in this case like “a certain disease”, “the disease in question/at issue/at

b4 99 ¢

stake”, “such-and-such disease”, “a peculiar/unique (vs. particular/individual) disease”, “the

29 ¢ %9 ¢ 9% ¢¢

respective disease”, “this disease”, “(some/any/a/the) disease x”, “one (specific) disease”, “the

29 ¢¢ 29 ¢¢

single/singular (vs. individual) disease”, “different (specific) diseases”, “a case of disease”, “a

9 ¢¢

disease case study”, “a typical/special (vs. a species/kind of) disease”, etc.; when the disease in
question is explicitly (and nearby) mentioned (e.g. “a disease like lung cancer”, “the disease
called “lung cancer”, etc.), we can both use the redundant (but clear) phrasing e.g. “a/one
specific disease like lung cancer”, such that to emphasize that we are talking here about a
specific disease and not about disease simpliciter, as well as the shorter phrasing e.g. “a disease
like lung cancer”, in so far as it is obvious in such an explicit context that we are talking about
a specific disease — and not about the kind disease®.

If one distinguishes between the kind disease, the type disease, a token disease and a specific
disease, then one also has to distinguish between disease and diseases. The word “diseases”
seems to have four different meanings.

First, when one talks about diseases, one may want to refer, strictly speaking, to the set of
instances (or tokens) of (the type) disease i.e. n token diseases (two token diseases, three token
diseases, etc.) — by contrast with referring to a single instance of the type disease.

Second, “diseases” may seem to refer to what I shall shortly call, properly speaking, “disease
kinds” (cf. Sec. 3.1.1); e.g. we are used to understand a question such as “Which diseases are
there?” as the question “Which disease kinds are there?”.

However, since we strictly distinguish between a disease and a disease kind (cf. Sec. 3.1.2), we

have to be careful in not confusing (the set of) diseases (e.g. diseases like lung cancer, cardiac

not itself a type plus an instantiation in a foken. To disambiguate this, we could speak of one token, rather than a
token or tokens, but both can be admitted, since a token, by its very nature, is non-repeatable. The same also applies
to the notion of a specific e.g. disease.

(i1)) We have to be careful in distinguishing between talk about e.g. a token disease and a token of the type disease.
Talk about a token disease is to be put along the same line as talk about the kind disease, the type disease, etc., by
contradistinction with talk about a kind of disease (cf. Sec. 3.1.1), etc. In other words, with “token disease”,
“disease” is used as a token itself, while, with “token of the type disease”, “disease” falls under “type”.

(iii) The relationship between a type or universal and a token or particular called “instantiation” (however
plausibly or correctly understood here) should be properly distinguished from the relationship between generality
(or globality) and specificity called “exemplification”.

26 Two terminological notes about the kind disease here: (i) the relationship obtaining between the kind disease
and specific disease(s) can very well also obtain, of course, between a foken disease (e.g. a token cancer) and (a)
token(s) specific disease(s) (e.g. a token lung cancer). If so, then we would say that this relationship, as a specific
kind, is itself tokenized. The same applies to other relationships like the intensional one, which, when explicitly
precisified, can be tokenized.

(i1) As being a specific kind itself, a relationship holding between e.g. a disease kind and specific ones is, thus, a
specific relationship, but, as long as the relata are made explicit, it is obvious that we are talking about e.g. a
specific absolute extensionality relationship between “cancer” and “lung cancer”.
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arrest, etc.) with (the set of) kinds (or, more generally, sorts) of disease (cf. Sec. 3.1.2), although
one can venture to argue that the word “diseases” can be used in its absolute/relative extensional
sense’’: e.g. whilst bacterial diseases can be said specific disease kinds themselves, or lung
cancer a specific disease (tout court) — absolutely speaking -, disease kinds can be also said
specific diseases (tout court) — relatively speaking.

Third, exactly like when one uses an instance of “disease” to refer to the type disease, the plural
“diseases” may be in turn used to refer to the type disease. Philosophers are used to talk about
defining e.g. what explanations are, etc. It is obvious that what they mean by this is not that
they are talking about defining the set of instances of e.g. the type explanation, but about
defining the type explanation (plausibly) differentiated here by means of the set of its instances.
Fourth, again, exactly like when we use a specific disease to refer to the kind disease, the plural
“diseases” may be also used to refer to the kind disease, where the kind disease is (plausibly)
differentiated by means of the set of the specific diseases.

Since, in the literature (cf. passim), one commonly finds philosophical papers talking about
defining diseases in the sense of defining the kind/type disease, I shall innocuously shift from
talking about the kind disease to talking about a disease or diseases (thus, in its above fourth
meaning); only when I specifically talk about the set of instances of disease, about specific
diseases or about the type disease, then I shall use, respectively, “instances of disease (or, token
diseases)”, “specific/certain/peculiar/etc. diseases”, and “the type disease”, even if it would be
clearer, again, to only talk about disease fout court to refer to the kind disease. However, to
follow the prevailing view here, I shall interchangeably use both “a disease”, “diseases” as well
as “disease” to refer to the kind (in our view) disease (cf. Box 3.1), except, again, in the cases
where specific diseases are explicitly mentioned i.e. when it is clear that, even with the phrasing
“diseases like...”, we are talking about specific diseases.

To be fully consistent, the same also applies to the main notions related to disease and discussed
throughout this PhD dissertation like constitution, disease kinds, species/kind, cause, effect,

(disease) host, genus, differentia, etc. (cf. Sec. 2.1; Ch. 3 et sqq.).

2.7 Excursus: A Minimal Account of Natural and Artefactual Kinds

(or Entities): Objections and Replies

7 Indeed, “diseases” can also be used in its relative extensional sense here. In that sense, “diseases” would truly
refer to disease kinds (cf. Sec. 3.1.2 for relative extensionality); if “diseases” can truly refer to what is in its relative
extension, then it refers to minimally e.g. disease kinds alone (and, maximally, of other kinds), whose element of
the definiens is “diseases”.
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If a disease kind is defined as a disease (i.e. the genus) plus an independently defined differentia (cf.
Box 4.1), then we would like to say that a natural kind is to be defined, in the same vein, as something
natural (i.e. the genus) plus a differentia.

However, it is hard to understand in what sense a natural kind could be really something more than what
is natural — nor could it be defined as a kind of a certain kind (viz. natural), for “natural kind” is still
intuitively in the absolute extension of “kind”.

Moreover, a simple definition of kind/species as a genus plus a differentia absolutely applies to cases
of, as commonly acknowledged (Bird & Tobin, 2017; Krohs & Kroes, 2009), both specific
uncontroversial natural kinds (e.g. water, tiger, etc.) and (more) controversial ones (e.g. beauty, truth,
pain, gender, disease, etc.), as well as specific uncontroversial artefactual kinds (e.g. a Turing machine,
a car, any engineered object, etc.) and (more) controversial ones (e.g. University, money, Newton’s
cradle, a perpetual motion machine (at least, in a metaphysically possible world, if not in a physically
possible world, because of, as widely acknowledged, the violation of the first and second laws of
thermodynamics), etc.).

How to account, thus, for the distinction between a natural kind (or entity) and an artefactual one (or a
creature, narrowly taken)? As a whole PhD dissertation may very well be written on this hugely
controversial topic, I can only briefly touch the issue here.

The distinction between a natural and an artefactual kind/entity is usually, basically, drawn through the
venerable distinction (at a more general level) between, respectively, a mind-independent (or objective)
and a mind-dependent (or subjective) kind/entity (against natural kinds as mind-independent, cf.
Ereshefsky, 2018).

How are we to understand mind-(in)dependence? It is common to hold that a mind-dependent kind/entity
is a product of an intentional (e.g. human) action (i.e. an invention, creation, device, fabrication,
construction, or even coinage (here for artefactual kind/entity terms)), while it is not the case for a mind-
independent kind/entity (cf. e.g. Burge, 2010; Hansson Wahlberg, 2014; Searle, 1995; von Wright, 1963;
on other plausible understandings of objectivity, Jukola, 2017).

More specifically in the context of kinds (and types), we can argue that an artefactual type is a type
whose any token is necessarily brought into existence only by a specific (e.g. human) subject through
e.g. its perception, desires, preferences, intentions, pleasure, etc.: e.g. a token disease (re)created in a
lab, a token living being created (as a whole) as a (token) clone (vs. e.g. the creation of a token robot or
android) or a token artificial lake is as much natural as a token disease, living being or lake not created
by a certain intentional action.

Indeed, had a subject not created the token in question, the type would still, nevertheless, (go on to) exist
— to the contrary of an artefactual type.

If we agree that natural and artefactual kinds are both, or exist both as, specific (real) kinds, or are out

there in the world, in the reality or the nature (widely taken) - which absolutely fall under “kind/species”
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-, then a natural kind may be more strictly defined as a mind-independent genus (i.e. a genus not
produced by a subject’s (e.g. human) action) plus a mind-independent differentia, by opposition with an
artefactual kind, albeit definitions of natural and artefactual kinds may be said both two different specific
definitions viz., respectively, one given (or found) independently from humans (or other (biological)
species), the other given/found dependently from humans (or other (biological) species).

There is, of course, more to say about the difference between natural entities and artifacts than merely
differentiating them thanks to the distinction between, respectively, mind-independence and mind-
dependence (cf. Preston, 2018); however, for the present purpose, we can stay content with the above
minimal account.

Our definition of a natural kind/entity (vs. artifactuality) takes into account the other narrow senses (iii)-
(vi) of “naturalness” (cf. Exc. 2.6), in so far as those senses can be easily included in our definition of
naturalness, for they can be reduced to more fine-grained distinctions neutrally applicable to both natural
and artefactual kinds/entities: e.g. sense (iii) is reducible to another more fine-grained distinction
between goodness and badness; ditto for the other senses (iv)-(vi).

Indeed, our definition of naturalness, as such, remains silent on how to further understand the other
narrow senses of “naturalness”.

This way of analyzing mind-dependence or, more specifically here, a mind-dependent kind does not
impinge on the fact that a mind-dependent (or subjective) kind is no less genuine (or irreducible) than a
mind-independent kind; a mind-dependent kind is still arguably a (real) kind; it truly exists as a
(specific) kind viz. a mind-dependent one (Ingthortsson, 2013;Khalidi, 2013; cf. also Lowe, 2014; pace
Kendig, 2016).

Nevertheless, it is to be noted that Searle (1995) is well-known for defending a reductive account (in an
absolute intensional sense) of artefactual tokens to so-called brute (or mind-independent) tokens.

By following roughly the same line (though not along token reductionism), the acknowledgment of
artefactual kinds as sui generis kinds to be strictly distinguished from brute ones does not imply that
artefactual kinds cannot be said (indirectly) constituted by, or (indirectly) absolutely realized by, brute
kinds — or vice versa (cf. Sec. 10.2.1).

Furthermore, it is paramount not to equate, as it is unfortunately ubiquitously done (cf. Vinueza, 2002),
subjectivity (or mind-dependence) with anti-realism, for one may want to defend the plausible view that
artefactual kinds like paintings or even fictional kinds are real (or existent), although mind-dependent,
i.e. that their existence (or, more precisely, essence) depends on (human) attitudes, or artefactual kinds
have no independent existence from humans or other (biological) species (by contradistinction with
natural kinds).

While the dichotomy objectivity vs. subjectivity has arguably to do with the dichotomy mind-
independence vs. —dependence, the dichotomy realism vs. anti-realism has arguably to do, by contrast,
with the dichotomy (mind-(in)dependent) existence (reality — which maximally contains both the actual

world/universe and possible ones (or the world tout court sensu lato) (on modal realism, cf. Lewis, 1986)
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-, or the presence of an essence (or under any plausible reading of “essence”)) vs. non-existence or
unreality.

Thus, the general debate around scientific realism vs. antirealism is to be perhaps better put along the
line of, more properly speaking, scientific objectivism vs. subjectivism (or anti-objectivism) — albeit, to
situate oneself within a certain well-established historical debate, talk about scientific realism can be
still plausibly maintained, of course, and a certain scientific antirealist may very well want to be truly
antirealist in lieu of antiobjectivist (on the vagueness behind the label “scientific (anti)realism”, cf.
Chakravartty, 2017).

Is not subjectivity itself objectively defined, actually? Thus, what we are calling “artefactual kind” runs
the risk of being merely a specific natural kind itself. The mistake here is to confuse objectivity with
realism; our definition of an artefactual kind just is realistic: an artefactual kind is a specific (real) kind
(pace Nagel, 1997).

Applying our account to disease and related kinds, is disease a natural kind? I take disease and related
kinds (cf. Ch. 3 et sqq.) (or a value, in all its generality) as a specific (existing) natural kind: e.g. were
all human beings (or some other (biological) species) to disappear (or, could we or other species not (re-
)create tokens of the type in question any longer), sunsets would still be (intuitively and essentially here)
beautiful, a wood thrush’s song would still be melodious, bees (or ants) would still be eusocial (cf.
Wilson, 1975), or dogs could still be diseased, or there were also diseases (e.g. diseased dinosaurs)
before the advent of any intentional agent (cf. Loughlin & Miles, 2015). In that sense, a certain disease
is perfectly natural (Rolston III, 2001; against normal functions as natural or objective, cf. Amundson,
2000) — that much is no derogation, of course, to the relative extensionality requirement, which is not
about the meaning of terms (cf. Sec. 3.3.1).

Does this mean that e.g. artworks or monuments (as specific artefactual entities) cannot be e.g. beautiful,
or a robot cannot be healthy/diseased (on pain of a category mistake)? A way out here (though not a
panacea) is to argue that they, rather, somehow (indirectly) represent (imitate, or are inspired by)
something naturally beautiful or healthy/diseased. This point should be obviously taken into account in
a more complete theory of artifacts (on that, cf. Petroski, 1992; also Pellet, 2019).

Objectivity is to be strictly distinguished, thus, from any value reductionism, value-free or anti-value-
laden analyses. Because the philosophical literature on disease (and health) often (wrongly) implicitly
assumes a tight connection between values and subjectivity (cf. e.g. Glas, 2019 for the case of mental
diseases), any (said) objective theory of disease (or health) is mostly (wrongly) classified as, typically,
a value-free theory of disease (or health) (cf. Boorse, 1977; Varga, 2011; against D’ Amico, 2007). Note,
however, that this mistake is (surprisingly) far less common in the debate about well-being (cf. e.g.
Schramme, 2017 for a synoptic perspective).

Three general objections can be raised against the above account of a natural and artefactual kind: (i)

several philosophers (cf. Hansson Wahlberg, 2014) hold that some artefactual kinds/types (e.g. a cup, a
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sheet of A4 paper, a perpetual motion machine, Newton’s cradle, etc.) are such that they would still
exist, if human beings (or other species) were all to disappear.

Nevertheless, to directly address objection (i), we can maintain (here with Searle, 1995) that, had we (or
other (biological) species) not created such kinds/types, then, anyway, they would not (have) exist(ed).
Moreover, we can argue, against orthodoxy (cf. Marcus, 2009), that a state is an enduring thing in the
minimal sense that it exists at time t, for instantaneous states (or instants) are still arguably states
themselves (for the same point, cf. Stout, 2016): e.g. a cup (as a specific artefactual state) can, minimally,
instantaneously exist at time ¢, when we (or other (biological) species) create it; it does not have to
continuously or even pro tem (temporarily, momentarily or provisionally) persist (across time or over a
stretch of time) by enduring (or, to be long-lasting by enduring) (even when human beings (or other
(biological) species) do not exist anymore).

Note that the same is true for a process itself: albeit a process unfolds through time (or perdures), it can
do so endlessly; for, if a process is minimally understood as substantial change for a state (cf. Box 9.2),
then a process does not cease to exist, when the state is out there; the presence of the state just is the end
of the process itself, because the complete fulfillment of the process’s essence requires that a state be
present — not until a state be present (pace Kaiser & Krickel, 2017) — albeit a state can be, of course, just
instantly present.

As a second objection, we could argue that (ii) an artefactual kind/type just is a kind/type whose origin
is to be found on/y in (human) attitudes, etc., so as to exclude the case where e.g. a token tree which was
grown in one’s garden (i.e. whose seed has been planted in one’s garden) would not be as much natural
as a token tree which grew up in a forest, or a token IVF- or C-section-procreated baby with respect to
a token non-IVF- or non-C-section-procreated baby; etc.

However, against objection (ii), it is completely irrelevant that e.g. a human being be at the origin of, or
act for the emergence of, an entity for this entity to be called “artefactual”.

Indeed, even if a human being is at the origin of a token, whose type would not exist without this human
hand, the type in question is still intuitively natural, and not artefactual; it is counter-intuitive that such
types can be claimed mind-dependent: e.g. a token disease not found anywhere else except in a lab,
which is at the origin of its existence, is perfectly natural (in the specific narrow sense we are interested
here, of course); a gene-edited baby or person, whose genome was edited/engineered by a human hand,
is as much natural as a non-gene-edited baby or person; GMOs are also non-artefactual; or a bionic
human being (or human cyborg) (e.g. with a dental prosthesis made of synthetic ceramics), however not
altogether healthy he can be, is as much natural (vs. artefactual here) as a non-bionic human being.
Note that our reply to objection (ii) is in line with an anti-reductionism, where, for x to be artefactual,
x’s (direct) constituents must depend on e.g. human attitudes/actions — and not indirect ones.

As a last objection, we can argue that (iii) modifying a natural kind such that the kind would not be
found in nature without this modification just is what makes a kind artefactual: e.g. Pegasus as a winged

white horse; or maybe antibiotics.
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However, relatedly to our reply to objection (ii), if Pegasus or an artefactual plant is an artefactual kind,
or antibiotics natural ones, actually, that is because, as a whole, it is a mind-dependent or —independent
entity. On pain of a category mistake and logical inconsistency, contra objection (iii), the essence
(strictly speaking) of a natural/artefactual kind must be entirely natural/artefactual.

Following our highly realistic metaphilosophy (also leaving room for a /argely objectivist perspective)
(cf. Sec. 2.1), I shall grant here that what I am calling “kind/species” (and related cognates) refers to,
more specifically, a(n) (existent) natural kind, even though our definition of kind/species, as such,
encompasses the one of an artefactual kind too.

That is why, I shall just use the term “kind/species”, where it is, strictly speaking, a natural kind. (I will
explicitly use the term “natural kind” or “artefactual kind” (or even “kind” simpliciter), only when I

explicitly distinguish between the two or in contexts where their explicitness is needed).

2.8 Excursus: Values as Facts

Taking diseases as specific natural kinds (cf. Exc. 2.7) means that evaluative/axiological (or even, more
generally, normative) properties are, actually, specific natural properties i.e. are within the furniture of
the world independent from us or other specific (biological) species (cf. Brink, 1989; Railton, 1986).
This does not imply, of course, that normative properties are conflated with, or ((absolutely/relatively)
intensionally) reduce to, non-normative ones (as specific natural properties themselves) — thus, that a(n)
is-ought (or naturalistic) fallacy is committed, at least taken here in a certain (weak) Moorean version
viz. that a naturalistic fallacy is committed, when normative properties just reduce to non-normative
ones (on this famous fallacy and its diverse interpretations, cf., amongst others, Ball, 1989; Foot, 1958;
Kaiser, 2015; Moore, 1903) -, but only that normative properties are specific natural properties
themselves; exactly like bodily properties can (indirectly) constitute (without reducing), or (indirectly)
absolutely realize, mental/social ones (cf. Sec. 10.2.1), non-normative properties can also (indirectly)
constitute or absolutely realize normative ones (cf. Leary, 2017 on that general idea; pace Toppinen,
2018).

The rejection of a distinction between so-called facts and values or rather here, between, respectively,
natural properties (narrowly taken) and evaluative ones is a common strategy in neo-Aristotelian
philosophy, where it has been prominent especially in moral philosophy (on (non-reductive) ethical
naturalism (sometimes misleadingly called, rather, “non-naturalism”, where “naturalism” is
unfortunately considered under its reductionist acceptance only) and virtue ethics, cf. Baertschi, 2014;
Foot, 2001; Hursthouse, 1999; Nussbaum, 1993; Thompson, 2008; Zangwill, 2018; Megone, 1998a;
2007 for the case of mental diseases; also Rasmussen, 1999; Wrigley, 2007).

Thoroughly analyzing the relationship between normative (or, more restrictedly, evaluative) properties

and non-normative (or, non-evaluative) ones is a complex task.
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We can stay content by claiming here that values like disease or health can be arguably said specific
higher-level natural properties constituted by (i.e. irreducible to) lower-level/-order natural (as non-
normative) properties (on the related analogy between values and higher-order properties like colors (as
secondary qualities) — but commonly taken in a subjective way -, cf. McDowell, 1985; on the philosophy
of color, Maund, 2018).

However, first, a well-known recalcitrant issue with (especially) objectivist views on normative (e.g.
axiological — especially moral) properties is that, contrary to anti-objectivist views, their link to
motivation (or, phenomenology, more generally) seems rather obscure or even inexistent (Mackie, 1977;
Tappolet, 2000).

With respect to negative values like disease, albeit being a disease is per se a specific natural property,
if I am right that e.g. negative (or irrational) desires, preferences or emotions (still real and objective)
just are (indirectly) (in the absolute extension of) diseases themselves (cf. Sec. 4.1.2), and if negative
desires, preferences or emotions are, indeed, motivational (processes), then this issue does not arise in
the context of the value of disease: e.g. a lower-level disease like pain is necessarily (cf. Sec. 3.3.1) —
though not essentially — relatively realized by a higher-level disease like (indirectly) a negative desire
or maybe just a certain bad behavior like crying or screaming.

Ditto for other cases like a feeling of fear (of e.g. a dangerous dog), where this feeling of fear is certainly
merely constituted by a certain attentive (or experienced) access to - under the guise of e.g. a certain
perceptual experience of - a dangerous dog (as the intentional object in question), or by having a (mental)
representation of a dangerous dog (on the closely related thesis of intentionalism or, better,
representationalism about intentional/representational states/processes, cf. e.g. Bain, 2003;
Mendelovici, 2013), and where the feeling of fear is very likely (indirectly) relatively realized - but not
defined - by other complex bodily feelings or an action readiness (Frijda, 1986), just like a belief itself
is also certainly relatively realized by a practical reasoning.

Of course, therapy should still be targeted at the precise level, where the disease in question is — not,
where its (indirect) realizer(s) are.

Second, the relationship between normativity and epistemology is also rarther obscure. One can easily
argue, however, that normative properties are, on the one hand, an indirect way of knowing (non-
normative) things in the world, and, on the other hand, they are also easily knowable as being indirect

absolute realizers of (non-normative) things.
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Disease vs. Disease Kinds

DISEASE VS. DISEASE KINDS

The very concept of disease is far from being clear; indeed, DISEASE is linked to so many different
other concepts that it shall be worthwhile for sake of clarity, first of all, to tell some words about
what disease is intuitively not.

Such that to better grasp the elusive concept of disease, Ch. 3 purports to clear the path towards a
definition of disease by intuitively distinguishing between DISEASE and another related concept viz.
DISEASE KIND. This distinction allows us to already take a stance on the debate about what disease
is (not): a disease is not a class of disease(s) (kinds). Thence, we reject the widely accepted basic
idea behind the famous Bio-Statistical Theory (BST) of health (and disease) viz., in our case, that
the notion of disease is statistically established.

Sec. 3.1 begins with a preliminary distinction between our search for what disease is and a search
for what a disease kind is. I argue that the notion of disease is ontologically and definitionally prior
to the notion of disease kind, in so far as a disease kind is a species falling under the genus disease
with a certain differentia.

Sec. 3.2 raises and addresses some objections against our understanding of the genus-species
hierarchy.

Sec. 3.3 is an analysis of, more specifically, our definitions of a genus and a differentia; it also raises
and directly addresses a specific objection which is an intuitive consequence of our analysis (or
understanding) of the genus-species relationship viz. that a disease would be (essentially) a

constitutive part of a disease kind.
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3.1 Disease and Its Kinds

While Sec. 2.1 and 2.2 were about what it is to define disease or to define disease, it is now
time, in Sec. 3.1, so as to avoid misunderstandings, to tell some more precise words about what
our inquiry into the metaphysics of disease really amounts to. Sec. 3.1 aims at making another
(more substantive) distinction between a disease and a disease kind. When one is looking for a
definition of the concept DISEASE, of what disease is, or of the word “disease”, the most obvious
distinction to be drawn, at the outset, is the one between what disease is and what a disease kind
is as well as what a disease (super/sub-)super/subkind is.

In Sec. 3.1.1, I distinguish between the conceptual clarification enterprise into what DISEASE is
and into what DISEASE KIND is. It is important to be clear concerning their relationship. I argue
that the former is ontologically and definitionally prior to the latter, if we follow our
philosophical methodology (cf. Ch. 2).

Sec. 3.1.2 examines whether and how we can further distinguish between DISEASE KIND and
DISEASE (SUPER/SUB-.. .-)SUPER/SUBKIND. I argue here that two common ways to define DISEASE
(SUPER/SUB-...-)SUPER/SUBKIND are to be both rejected. That much does not imply that there is
no such concept as DISEASE (SUPER/SUB-...-)SUPER/SUBKIND (indeed, if we argue that a term
should have a relative extension (cf. Sec. 3.3.1), then “disease super/subkind” is maybe an

interesting candidate for the term “disease kind”, albeit we shall not pronounce on that point)*®,

28 Three caveats (with terminological notes) on (a certain understanding of) “ more than_”: (i) if “disease kind”
necessarily has a relative extension under the guise of a disease super/subkind, then this may be conceived of either
“disease superkind” or “disease subkind”.

Thus, we can use interchangeably (for our purpose here) “disease subkind” or disease superkind”, or, without
choosing, simply talk about disease super/subkinds, as long as we are clear about the fact that the dichotomy super-
x vs. sub-x is not the same as the dichotomy between something more than x and less than x (cf. caveat (ii)).

(i1) If we argue, as we should (cf. Sec. 3.1.2 for rejected definitions), that talk about a disease super/subkind is to
be basically understood along talk about something more than a disease kind, then, from this, one may be easily
misled to the conclusion that talk about a disease superkind would be talk about something more than a disease
kind, while talk about a disease subkind would be talk about something /ess than a disease kind.

However, that much comes from an equivocation on the expression “more than (e.g. a disease kind)”, which does
not mean here that a certain intensional part is added to e.g. a disease kind itself — which would be against ME -,
but that something extrinsic to a disease kind (e.g. a specific differentia or genus) is added or assembled to it.
Although it may be weird to talk about e.g. a disease subkind as something still more (in our terminology) than a
disease kind, this becomes less weird, once we distinguish between a disease sub(/super)kind and a disease
hypo(/hyper)-kind (on super/subfunctions vs. hyper (or over-)/hypo (or under-)functions, where talk about a
disease hyper/hypo-kind is here talk about something /ess than a disease kind i.e. a disease kind /osing (or being
deprived from) his intensional parts, cf. Sec. 9.4.2).

(iii) Finally, we may argue that “ more than x” is not to be merely understood as talk about x plus a certain
differentia (cf. caveat (ii)), but it may be also more trivially understood as talk about a normal x: e.g. being more
than happy, welcome, problematic, exaggerated, etc., just is being normally or very (very) happy, welcome,
problematic, exaggerated, etc.

However, we should avoid using the expression “ more than x” as such, for e.g. being more than happy is
reducible, along this line, to being more than defectively (or imperfectly) happy i.e. being less defectively happy,
or (perfectly or normally/ordinarily) happy tout court.

13
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but only that two common ways to define DISEASE (SUPER/SUB-...-)SUPER/SUBKIND (absolutely
intensionally) reduces to either DISEASE KIND or to DISEASE. This also explains why we shall,
next, dwell on the definition (or theory)?® of disease kinds (cf. Ch. 4) — rather than disease

(super/sub-...-)super/subkinds.

3.1.1 Disease Kinds: A Primer

Any philosophical investigation into what disease is is to be distinguished from an investigation
into the classification®® of disease kinds (nosography) along various studied criteria (nosology)
(cf. Ch. 4 for the notion of nosology)*!. Disease kinds are also usually called “disease entities”
(Boorse, 1977; Hucklenbroich, 2014; 2016; 2018; Whitbeck, 1977; but, cf. Jensen, 1984 for a
tentative distinction between what he calls “disease kind” and disease entity; on the history of
the concept of disease entity, most notably on Virchow (1958)’s pioneering work on this topic,
Hucklenbroich, 2018; Whitbeck, 1977).

More precisely, the first distinction to be drawn is between the ontological unit of disease and
specific disease kinds like (plausibly if not correctly) infectious (communicable, contagious or

microbial) diseases, parasitic diseases, viral diseases, bacterial diseases, or Sexually

2 Terminological note on theories: although I equate “theory” with “definition”, I do not equate “theory” or
“account” with “model”.

My purpose is not to provide a model of x (e.g. disease kinds, disease, symptoms, etiopathology, etc.), for we are
not interested in this PhD dissertation in the ways x is represented.

Indeed, we can very well (mis)represent e.g. a disease (kind) as a tin can, but this representation (or model) does
not say anything about the real nature of disease (kinds), or is not a theory of disease (kinds).

30 Two caveats on nosology: (i) we should be careful here not to confuse an intuitive classification of disease kinds
with a strictly scientific or scientifically based classification of disease kinds i.e. a description of the taxonomy of
disease kinds actually accepted in current scientific practice; the two need not coincide, even if it may happen that
they overlap (cf. Ch. 4). Following my metaphilosophy (cf. Ch. 2), my purpose is to argue in Ch. 3 for a certain
intuitive way of classifying disease kinds, which is, of course, necessarily realized (in the sciences).

(i1)) Why reserving the term “nosology” and cognates to the art of classifying (with respect to the differentia only)
what we are calling “disease kinds” (cf. Ch. 4) — and not diseases tout court? Albeit the term “nosology”
etymologically refers to, indeed, the study of disease (vooog), I am just following here the mainstream usage of
the term (under its functionalist acceptance), where nosographic criteria include, generally, negative effects and
causes — which correspond to our analysis of disease kinds (cf. Sec. 4.2.7), and not disease.

31 Caveat on the division of labor: from the mere distinction between disease and disease kinds we cannot proceed
to a division of labor between the philosopher — who would be interested in higher-level taxa — and the scientist —
who would be interested in lower-level taxa —, or that scientists are not interested in the notion of disease simpliciter
(though it is arguably the case: if philosophers are interested in what DISEASE is, (natural) scientists — or, more
properly, scientists other than philosophers, since philosophy can be said to also study (higher-level) natural
phenomena (widely taken) (cf. Exc. 2.1) - are likely interested only in specific diseases or in the constituents of a
definition of disease).

As T argue, it only follows from our distinction between disease and disease kinds that disease kinds are based on
the notion of disease, and giving a definition of disease is precisely our task, but, again, it does not mean that
giving a definition of disease kinds is not also a task for philosophers or is reserved to scientists; it is just a different
task from giving a definition of disease fout court.
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Transmitted Diseases (STDs)*?, exactly like one may want to distinguish between what an
animal is and what an animal of a certain kind is (e.g. a human being).

In a nutshell, the distinction between diseases and disease kinds aims at capturing the intuitive
distinction between talk about diseases simpliciter and talk about something (or, another kind
which is) more than diseases viz. disease kinds (cf. Sec. 4.1).

The consequences of this mere distinction are three-fold: first, this distinction is highly common
in Aristotelian metaphysics and in our intuitive way of defining entities by classifying them
within a genus-species hierarchy, or of applying a certain understanding of the genus-species

hierarchy to a view about what it is to define entities (cf. Sec. 2.2.1)*%34:

e.g. a human being is
a certain animal kind/species, and to be a human being is to be itself a kind/species belonging
to the taxon genus animal (i.e. condition (1)) in a certain way i.e. in conjunction with a specific
differentia (or a differentia specifica) defined independently from the definition of the genus
under which the species at issue falls (i.e. condition (ii)) (cf. Box 3.1)*.

For, if it is true, by following the idea that to define x has to do with finding out (the set of)
what constitutes a whole (in line with ME), that e.g. a human being is defined as a rational
animal (cf. Sec. 2.1), then we observe that our definition of a human being is an application or

illustration of both the genus-species hierarchy as understood here i.e., in this case, that the

genus animal and the differentia rationality are the constitutive parts of the species human being

32 Note that the same specific disease (kind) can fall under both e.g. (plausibly) an infectious disease as well as a
viral disease, in so far as this specific disease (kind) can be said (in the absolute extension of) (cf. Sec. 3.1.2) more
directly a viral disease than an infectious disease.

3 Terminological note on genus: throughout the present dissertation, I shall use the term “specific genus”
simpliciter to refer to the specific genus proximum (except in cases where the distinction does matter) i.e. the
closest (or the direct) kind under which the species in question relatively falls (cf. Sec. 3.3.1 on relative
extensionality). This is, of course, in line with my requirement of intransitivity on definitions (cf. Sec. 2.1.3).

34 This classification of entities within (our understanding of) a genus-species hierarchy corresponds to natural
kinds (contra e.g. Jensen, 1984): the genus-species relationship (as understood here) is used to define them.
Some may want to argue that it is, actually, non-Aristotelian, especially for Aristotle’s philosophy of biology (cf.
Walsh, 2006 on this), for a generation of Aristotelian scholars has argued that Aristotelian biological essentialism
(in especially PA) should not be regarded as #ypological (understood in a certain way), but as merely teleological
(or explanatory) (Balme, 1987; Lennox, 2001; cf. also Richards, 2016; contra Linnaeus, 1735).

However, the neo-Aristotelianism I am claiming here directly hangs on Aristotle’s metaphysics (and logic) — not
specifically his philosophy of biology; more precisely, it relies on (a certain interpretation of) Aristotle’s Platonist
legacy widely known as the “method of (logical or dichotomous) division” or “diairesis (diaipeoig)” (Cohen, 1973;
Moravcsik, 1973; Smith, 2017).

33 Two terminological notes (with a caveat) on necessity: (i) for sake of reading clarity, henceforth “necessity” for
short refers restrictedly (except in some exceptional circumstances) to the different specific metaphysical (de re)
necessities (cf. Sec. 3.3.1), except the one of essence sensu stricto (cf. Ch. 2) (where we use, rather, “essential”
and cognates) and in the cases where explicit talk about metaphysical (de re) necessity is necessary (against a (de
re) modal view of essence, cf. Fine, 1994a; Skiles, 2015; contra e.g. Cowling, 2013; Denby, 2014; Kripke, 1980;
Wildman, 2013; 2016).

(i1) In addition to metaphysical necessity tout court (or broad logical necessity) and the specific ones mentioned
in note (i), we can very well take as other genuine specific metaphysical necessities e.g. normative necessity
(Mulligan, 2009; pace Fine, 2002), natural necessity (narrowly taken), narrow logical necessity, epistemic
necessity (vs. Glazier, 2017), or even conceptual necessity (cf. Nimtz, 2012), etc.
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considered as a whole (cf. Box 3.1.1-3.1.2) and of the idea that to define x is to find out (the set
of) its constituents (cf. Exc. 3.1). Box 3.1 is to be read as follows: a species/kind is constituted
by a genus (as itself a constitutive part of a species/kind) (cf. Box 3.1.1) in conjunction with a

differentia (reducible to a species/kind or a genus) (cf. Box 3.1.2)%.

x is a species/kind, iff (i) x is a genus, and (ii) x is a differentia.

Box 3.1. — A definition of a species/kind within a genus-species hierarchy.

x is a genus, iff x is a constitutive part of a species.

Box 3.1.1. — Corollary 1 of Box 3.1. A definition of a genus.

x is a differentia, iff x is reducible to a species/kind or a genus.

Box 3.1.2. — Corollary 2 of Box 3.1. A definition of a differentia.

Second, the importance of the distinction between disease and disease kinds, and the focus here
on disease kinds (cf. Ch. 4), should not be underappreciated, for, although no big philosophical
debate on the topic of nosology itself has ever really emerged (cf., however, Hucklenbroich,
2014; Jensen, 1984; Reznek, 1987; Whitbeck, 1977) — but, rather, much more on the analysis
of the respective nosological criteria (cf. Ch. 5-6) -, confusion around the concepts of disease
and of disease kind is proliferating in the medical literature: e.g. in the use of the concept of
disease endotype (or subtype), where a definition of a disease endotype ambiguously oscillates
between what we call, properly speaking, “specific disease” and what we call, properly
speaking, “specific disease kind” (cf. especially Sec. 3.1.2 for these notions), in so far as

scientists seem to associate a disease endotype both with (i) the idea of a disease variant

36 1 thank Oliver R. Scholz (personal communication, June 2018) for having urged me to be clearer on the
relationship between my definition of species/kind and the ones of a genus and of a differentia (cf. Box 3.1; 3.1.1-
3.1.2).
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characterized by a specific pathophysiology (or pathophysiological mechanism) by opposition
with what is sometimes called a “disease (or clinical) phenotype” i.e. (or, so it seems) the
disease characterized in such a way that, in our terminology (cf. Sec. 3.1.2), a disease endotype
(indirectly) absolutely falls under it, and with (ii) the idea of a specific disease kind (cf. Lotvall
etal., 2011; Scheuermann et al., 2009).

The oscillation between definitions (i) and (ii) is especially noticeable in sentences like
“[eIndotypes are thus a different form of classification from phenotypes and describe distinct
disease entities with a defining etiology and/or a consistent pathophysiological mechanism”
(Lotvall et al., 2011, p. 356; my emphasis)*’.

This oscillation is very likely explained by the common mistake of using both sometimes a
constitutive analysis of a certain term like “disease endotype” (i.e. in terms of its parts) (cf. Ch.
2) and sometimes a functionalist analysis of the same term “disease endotype” (i.e. in terms of
its effects/causes) (Simon, 2011; for the same diagnosis, Stegenga, 2018a)*.

The explanation behind this oscillation very likely lies in the deep confusion between what a
disease is and what it is to know what a disease is (for more on all this, cf. Sec. 4.2.7; also
Fulford, 1989; 2001 for whom “disease” is used in contexts where the etiology is known), as

Jonathan Fuller (2018a, p. 8; my emphasis) rightly points out, in other words:

[n]ot only do scientists discover a specific cause of a specific type of disease, they define that

specific disease as the disease produced by that specific cause.

Third, the very intuitive distinction between disease and disease kinds already excludes any
definition of disease focused not on what disease is, but on what a disease kind is,
(Hucklenbroich, 2014; 2016) or any functionalist approach to disease (in so far as traditional
functionalist analyses of disease confound an analysis of disease with an analysis of disease
kinds) (cf. Sec. 4.2.7 for that), for, according to the above Aristotelian genus-species
relationship, the notion of disease is ontologically and definitionally prior to the notion of
disease kind (for the central tenet of the parallel between ontological and definitional (or

explanatory) priority, cf. Ch. 2), in so far as a correct definition of a disease kind is non-trivially

37 The above authors use, thus, ambiguously the term “disease entity” to refer to what I call “specific disease” or
“specific disease kind” (cf. Sec. 3.1.2). Moreover, note that other authors also use the term “disease entity” to refer
to what I call “token disease” (cf. Sec. 2.2.2) (cf. e.g. Simon, 2011).
38 The same hesitation can be also found, especially in philosophy of psychiatry, around the concept of nosological
entity/unit (cf. e.g. Jablensky, 2012 for a constitution-oriented definition).
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(cf. Sec. 4.1.1 on the requirement of non-triviality) based on the notion of disease®®. More
precisely, the definitional and ontological priority of disease over disease kinds is to be
understood in the weak sense argued for in Ch. 2 i.e. here that the genus disease is a constitutive
part of a disease kind which is a specific whole.

Of course, this does not mean that focusing on a definition of disease kinds cannot bring certain
metaphysical constraints on a definition of disease (cf. Sec. 3.3.1), to the extent that a definition
of disease kinds makes appeal to the notion of disease, but it still remains the case that a disease
cannot be defined as e.g. “[...] the whole course of the individual case, from its very beginning
or first cause to its outcome [...]” (Hucklenbroich, 2014, p. 613; emphasis original), for this
looks like a definition of a disease kind (in our terminology) (cf. Box 4.2).

Moreover, a few last terminological notes and caveats about disease kinds have to be
highlighted: we have to be cautious in distinguishing between our above intuitive examples of
disease kinds and the fact that we are always presupposing that what we are interested in are
themselves indirectly kinds/species, genera, classes/sets or even diseases or disease kinds
themselves. When we say that e.g. a STD is a specific disease kind, we can venture to say that
the kind called “STD” is a certain kind of the genus called “disease”; or, it may also happen
that a specific disease (e.g. cardiomyopathy) is plausibly so defined that its constituents are also
themselves (what (indirectly) absolutely fall under) specific diseases (e.g. a deleterious
mutation in the cardiac desmosomal gene) (cf. Harvey & Leinwand, 2011).

Even if such a presupposition may sound trivial, we should not forget, however, that, if we
follow our metaphilosophical framework (cf. Sec. 2.1), then it is not essential for e.g. a STD to
be (indirectly) (or, in the indirect absolute extension of) a kind or for herpes to be (indirectly) a

disease kind (cf. Sec. 3.1.2) — or, to belong to an even more general ontological category*’. This

39 Two caveats on (intensional) reductionism and intensionality: (i) the present debate does not imply by itself any
(intensional) reductionistic stance towards disease kinds and (the elements of) its definiens, for arguing for the
priority of the constituents of disease kinds over disease kinds is one thing, and arguing for the reduction of the
latter to the former is another thing, even if, of course, the priority of the latter over the former may be a good
argument for the reduction of the latter to the former, but it still falls short of being a reductionistic thesis itself;
indeed, one may accept the priority of, say, among other constituents, disease over disease kinds (cf. Box 4.2), but
still argue that a disease kind is a sui generis or irreducible entity, or a whole (numerically) distinct from (the
elements of) its essence. Ch. 2 of this PhD thesis has broadly argued for an irreducibility thesis; if we are to follow
this irreducibility thesis, the present analysis of the priority of disease over disease kinds (cf. Sec. 3.1.1) is, thus,
anti-reductionist.

(i1) Note that the fact that DISEASE is ontologically and definitionally prior to DISEASE KIND can also be trivially
understood in the sense that DISEASE KIND is (improperly) partly DISEASE, if one allows that the improper parthood
relationship be considered a genuine specific relationship of ontological and (here, trivial) definitional priority.
However, as being said (cf. Sec. 2.1), albeit it might seem trivial (especially for complex nouns —however plausibly
or correctly understood), indeed, it remains the case that improper parthood does not yield in itself correct
definitions (for kinds) i.e. intensional ones (correctly taken), in so far as it is based on the (strict or loose) identity
relationship, but merely #rivial definitions.

40 In the highly complex history of the theories of ontological categories (as an entry, cf. Gracia & Newton, 2012),
it is important to note here that our attempt at classifying everything or every (existing) entity (with cases apart)
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is also true, when we are talking about e.g. a human being as an animal kind/species — these are
all very basic notions that characterize so many different entities that they are not illuminating
about what a human being is by opposition with e.g. what an elephant is.

Finally, we may just wonder why what we are referring to with “disease kind” should not be
properly called, rather, “disease type” or “disease genus”. Is it a mere terminological issue?
First, we can perfectly well bestow that, just like there are disease kinds, there are also disease
types or even disease genera, for, in addition to kinds, there are also types (cf. Sec. 3.2.6) and
genera (ctf. Box 3.1.1).

However, if a disease kind is still (in the indirect absolute extension of) a kind, then a disease
type and a disease genus, although they can be said to indirectly fall under a kind, are explicitly
said by their name to indirect fall under a type and a genus. Since we are interested in this PhD
dissertation in defining the (natural) kind disease, talking about disease kinds in lieu of disease
types or genera highlights that “disease kind” absolutely indirectly falls under our own

definition of “kind” — instead of “type” (cf. Sec. 3.2.6) or “genus” (cf. Box 3.1.1).

3.1 Excursus: Further Thoughts on the Genus-Species Relationship

If our metaphilosophy must have necessarily an absolute application (or extension) (cf. Ch. 2; Sec. 3.1.2;
3.2), then “kind/species” (defined as a genus plus a differentia) is (certainly) an absolute realizer of it —
more intuitively than the other way round. Spelling out the precise relationship between a certain
metaphilosophical framework and (our understanding of) the genus-species hierarchy is not an easy
matter: one could say that (our understanding of) the genus-species relationship absolutely applies our
metaphilosophy, and a species/kind is (one of) the highest ontological category(/-ies) under which all
the other (more specific) concepts fall i.e. that the definitions of these concepts fall under the definition
of the concept of species/kind (or that these concepts are defined within (our understanding of) a genus-
species hierarchy).

Does our own way of defining a definition fall within (our understanding of) the genus-species hierarchy
(if a species/kind is said (one of) the highest ontological category(/-ies)) (cf. Box 3.1), or, if not, at least
within our constitutive framework, reflexively speaking?

Our definition of a definition as, roughly, a way of finding out the constituents of a whole (cf. Defs) may

arguably plausibly fall, indeed, if not within (our understanding of) the genus-species hierarchy, at least

(cf. e.g. Sec. 3.3), as far as possible, under a genus-species hierarchy follows, in the broad strokes, the huge neo-
Platonistic tradition begun by Porphyry’s Isagoge through Linnaeus (1735)’s hierarchical system - contemporarily
continued by philosophers like Chisholm (1989) and Hoffmann and Rosenkrantz (1994).
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within our own metaphilosophical framework itself (e.g. plausibly a definition as a specific whole
constituted by a whole with its own constituents), albeit a definition of a definition should not be said
an absolute realizer of itself. In a nutshell, doing meta(-...-)philosophy should still be consistently
analyzable as a reflexive way of doing (meta-...-)philosophy tout court. That is why, we can very well
use interchangeably “whole” and “kind”, though they are different.

The genus-species relationship is also often understood as a relationship of membership inclusion (Fine,
2002). We should not properly analyze the genus-species relationship as such, for this inclusion relation,
at least in its proper usage in set theory, is a relationship between here a class/set and its
members/elements.

Moreover, if e.g. a set (in its relative sense here) (cf. Exc. 3.9) like {lung cancer} includes specific lung
cancer kinds, in a genus-species hierarchy, actually, the reverse order holds: a lung cancer kind is
constituted by lung cancer — lung cancer does not include specific kinds of lung cancer.

More specifically about species/kinds, I follow the dominant view by translating “eldo¢” (Ari. Met. A.25)
interchangeably as “species” or “kind”, or, without choosing, talk about species/kinds (cf. Koslicki,
2008).

If not otherwise explicitly specified (e.g. as a plausible use of the term “kind/species”), “kind/species”
refers, of course, throughout this PhD dissertation, to our own definition of the term. In the cases where
a misunderstanding may occur, we may, rather, more carefully talk about (explicitly) our own
understanding of the notion “species/kind”. The same caution applies to other related notions like
“genus” (cf. Box 3.1.1), etc.

There are two main usages of a term like “whole” or “kind” (when used interchangeably): (i) a usage of
“whole”, when we talk about e.g. essential properties/constituents of a whole, or a whole as being
numerically distinct from its essence, etc.; (i1) a usage of “whole”, when we talk about e.g. cancer as a
specific whole/kind.

In usage (i), “whole” is referred to as being nothing else than the thing in which essential
properties/constituents inhere, or as being nothing else than something numerically distinct from its
essence, while, in usage (ii), a whole is seen as being nothing else than something plus/with its
(numerically distinct) essence.

With usages (i) or (ii), a token whole here is, respectively, a thin particular or a thick particular
(Armstrong, 1989). As long as it is clear whether we are referring to usage (i) or (ii) with “whole” (or
“kind”), they can perfectly well be both followed.

However, usage (ii) may be misleading, for it suggests that a whole/kind may be given a reductive
definition.

We shall avoid throughout the PhD dissertation to use the word “form” for referring to kinds/species,
for this is only one of the many interpretations of the controversial (to say the least) notion of form in
Aristotle (cf., as entries on this topic, Ainsworth, 2020; Cohen, 2020; for contemporary versions of

hylomorphism, Koslicki, 2008; 2018; Oderberg, 2007; Sattig, 2015).
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Furhermore, although a correct definition of a kind/species within (our understanding of) a genus-
species hierarchy is a conjunction of a genus and a differentia (cf. Box 3.1) (where the conjuncts are
logically independent from each other), that much does not imply that the specific differentia and the
specific genus given in the definition are themselves interchangeable: their place is interchangeable (for
“ and_” is a two-place (binary or dyadic) symmetric connective), but, of course, x as a specific genus
(or as (absolutely) falling under “genus”) cannot be changed into a specific differentia.

Note that giving a definition of a kind in terms of a genus plus a differentia constitutively understood
follows the WSP (cf. Sec. 2.1), for it says that a complete whole (essentially here) has a(n) (intensional
here) proper part (i.e. a genus) supplemented by (here in conjunction with) another (intensional here)
proper (or non-overlapping) part (i.e. a differentia). In other words, if I am right that a genus and a
differentia are constitutive parts of a species (i.e. a whole), then it respects the WSP, according to which
a (complete) whole cannot have one single (unsupplemented) part.

However, by contradistinction with a definition of a species/kind as (i) a genus in conjunction with a
differentia (cf. Box 3.1), the notion of species/kind may be also understood in a deflationary vein: as (ii)
the class/set (or collection/sum) of its members/elements.

Definition (ii) is a so-called extensional definition: a species/kind is a class/collection defined with
respect to what it applies to. Strictly speaking, for this deflationary reading of the terms “species” and
“kind”, I shall not employ the words “species” and “kind” themselves, but rather the terms “(natural)
class”, “collection” or “set”.

Thus, according to my terminology e.g. “water” is a (natural) kind term, in so far as it minimally refers
to a specific genus with a specific differentia such as a certain chemical composition, while {H>O} refers
to a natural class/set, in so far as it refers to a mere collection comprising the members/elements H» and
0.

We are tempted to say that the distinction between my reading of what a species/kind with respect to its
intension is (definition (i)) and the deflationary reading of what a species/kind with respect to its
extension is (definition (ii)) is analogous to the well-known distinction, in set theory, between,
respectively, class inclusion (where a subclass/subset is included into another superclass/superset) and
class membership.

However, this analogy should be resisted, for class inclusion, as the name itself indicates, is, properly
speaking, about inclusion between classes themselves — and not between a whole and its parts. Class
inclusion just is class membership (both in its relative and absolute sense) (cf. Exc. 3.9), where the
members of a class are deemed to be themselves specific classes, exactly like when a(n) (im)proper part

of a whole is deemed to be itself a specific whole, or when a disease has constitutive parts x and y, which

can be, in a hierarchy of specific diseases, specific diseases themselves viz. x, y or (x & y).
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3.1.2 How not to Define Disease (Super/Sub-...-
)Super/Subkinds

Directly following the distinction between disease and disease kinds (cf. Sec. 3.1.1) is the
obvious distinction between disease kinds and disease super/subkinds. Indeed, if a STD e.g. is
a specific disease kind, then one may be eager to intuitively say that syphilis, herpes or HIV-
AIDS is an STD kind, as well as paranoid schizophrenia or catatonic schizophrenia may be said
a schizophrenia kind.

Of course, one may want to go further and further, and, thus, to distinguish between disease
kinds and disease super/sub-super/sub-super/sub-...-super/subkinds: e.g. herpes simplex virus-
1 or -2 may be plausibly considered a STD super/sub-super/subkind, to the extent that it may
be envisaged as a herpes kind. Similarly, if e.g. ehrlichiosis (or tracker dog disease) is a specific
disease (negatively) caused by the rickettsial bacterium Ehrlichia (disease kind) (cf. Box 4.2),
then a certain disease caused by a variant of Ehrlichia like Ehrlichia canis can be deemed a
specific disease super/subkind.

What seems to prima facie make a disease a disease super/subkind is, thus, the numerous
possibilities for a disease kind to be a (widely defined) disease kind, such that a more (and
more) fine-grained differentia for a disease super/subkind can be given, by arguing that the
definition of the differentia of a certain disease super/subkind is actually dependent on the
definition of the disease kind at issue.

In a nutshell, what prima facie makes x a disease super/subkind is that x is a disease kind with
a differentia defined as such that it falls under the definition of the disease kind in question.

If we strictly follow our neo-Aristotelian way to define concepts (cf. Sec. 3.1.1), then nothing
can be a disease super/subkind as prima facie defined, for, as said above, the differentia of a
disease super/subkind is defined dependently upon what a disease kind is*'.

Does it mean that a disease super/subkind is to be defined, above all, as a disease kind tout court
- thus, that talk about disease super/subkinds appears as redundant with respect to talk about
disease kinds?

There seems to be another interesting way to define disease super/subkinds, which may be

captured through an illustration: if we say that e.g. lung cancer is cancer of a certain kind, then

41 Moreover, one can add that, to the extent that we are talking about disease super/subkinds, actually, a definition
of a disease super/subkind should obviously fall within our neo-Aristotelian framework of seeing kinds as species
definable as genera with an independently defined differentia (cf. Sec. 3.1.1).

58



3 Disease vs. Disease Kinds

lung cancer is obviously a specific disease super/subkind as prima facie defined, for, if cancer
is defined as a specific disease with a specific differentia, then lung cancer is cancer with a
differentia whose definition is directly dependent upon what cancer is. However, let us suppose
that, actually, lung cancer is not, strictly speaking, a cancer kind, but a lung disease of a certain
kind. But, if, contrary to the above prima facie definition of a disease super/subkind, this second
definition of disease super/subkinds purports to capture the sense in which something can be
defined as a disease kind in conjunction with an independently defined differentia, how does it
do so?

Let us take again the example of lung cancer. If lung cancer is a certain disease super/subkind,
then it could be defined as a lung disease in conjunction with cancer as the differentia. Indeed,
in so far as a lung disease is a specific disease kind correctly defined as a disease in conjunction
with (by anticipation) such-and-such negative effects and causes (cf. Box 4.2), then the
definition of this differentia for lung cancer does not directly depend upon the definition of a
lung disease (the genus) — but upon the definition of cancer. And this is not a problem, since,
as a lung disease of a certain kind, a definition of lung cancer does not directly depend on the
definition of a lung disease.

However, this second definition suffers from two main problems. First, even if this seems
sufficient for independently defining the differentia of a disease kind of a kind, how to explain
away the idea that lung cancer, colorectal cancer, or pancreatic cancer all seem to fall under one
and the same genus: cancer? Do we have to conclude that, strictly speaking, they do not share
this genus, because lung cancer is actually a lung disease kind, colorectal cancer a colon disease
kind, and pancreatic cancer a pancreas disease kind?

We can try to answer this question as following: a correct definition of e.g. lung cancer mentions
lung disease as the genus proximum under which the species lung cancer falls, but that much
does not imply that the term “lung cancer” is not in the indirect extension of “cancer”, for the
definition of the differentia for lung cancer, although not directly dependent upon what the
genus proximum lung disease is, is, nevertheless, dependent upon the definition of cancer.
The second objection is fatal to our definition of a disease super/subkind: one may wonder why
not defining, after all e.g. a lung disease as a disease tout court. Indeed, why should we define
a lung disease as a disease with such-and-such negative effects and causes (for the definition of

disease kinds, cf. Box 4.2), rather than as, more simply, a certain process touching the lung
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(under the plausible assumption that a disease would be a specific process)**? What reasons are
there for considering that a lung disease falls under a disease kind?

Moreover, if we agree that the term “disease” should have an absolute extension (cf. Exc. 3.2;
Sec. 3.3.1), what else than e.g. a lung disease, cancer, or perhaps even lung cancer, etc., could
this be? If we follow the idea that a lung disease just is, actually, a specific disease, then we
may very well argue that “lung cancer” shall also be defined as a mere specific disease, more
precisely as being in the absolute extension of the term “cancer” (understood as a disease) or in
the indirect absolute extension of “lung disease”*.

If, however, we notice that lung cancer should be properly defined as a specific disease kind,
then we shall say that lung cancer is (plausibly if not correctly) malfunctioning growth (as a
specific process) of the cells’ lung with such-and-such effects and causes i.e. that it is in the
(indirect) absolute extension of the term “cancer” (understood as a specific disease kind).

Of course, all this eventually depends on how we strictly define cancer (on our definition of
(lung) cancer, cf. Sec. 9.1.1): if cancer were simply (plausibly) defined as a process of cell
growth that is malfunctioning, then the prospect for giving an independently defined differentia

seems promising, whilst maintaining that this definition of cancer (indirectly) absolutely applies

42 Three terminological notes on plausibility vs. correctness: (i) in line with a Maximal Compatibility Principle
(MCP), according to which

(MCP) for a definition to be correct is for it, as an epistemic consequence, to resist to a maximal
number of plausible objections against it,

even if it happened that our definition of disease is such that “disease” does not strictly absolutely fall under
“process”, it could still be plausibly (or, prima facie i.e. in a non-absurd way) argued that, actually, it does, or that
the definition of disease as such is compatible with this idea.

Thus, if “disease” (plausibly understood as a specific process) necessarily has an absolute extension, then “cancer”
may be plausibly argued to be such an absolute realizer — and, as such, it can be used as an illustration for (an
objection against) a certain thesis, without pronouncing on its correctness (i.e. even if it does not strictly or
correctly follow our own definition of disease (embedded into our metaphilosophy)) (cf. Ch. 2-3).

More globally speaking, when the different concepts defined throughout this PhD dissertation are not used as
defined, it is contextually made somehow clear or explicit that they are used under their plausible meaning.

(i1) For reasons of textual readability, “correctness” tout court reads here as what can be considered, of course, the
most correct possible, except, of course, in cases where explicitly drawing this distinction does matter.

(iii) With the MCP, the point is that a definition of x is correct, if it is, as an epistemic consequence, incontestable
(or indisputable or irrefutable). However, even if to reach such a level seems practically impossible, a way to
increase the correctness of a definition of x is to show the coherence of the definition of x with the definitions of
the constituents of x or, more generally, a bigger picture.

43 Caveat on pluralism here: if lung cancer is a disease (plausibly if not correctly) defined as malfunctioning growth
of the cells’ lung tissues, is it in the indirect absolute extension of “cancer” (understood as a disease here) and/or
“lung disease”? In so far as “cancer” and “lung disease” are themselves here in the same absolute extension viz.
of “disease” (cf. Exc. 3.2), we can safely say that “lung cancer” is in the absolute extension of both “cancer” and
“lung disease” — as long as, of course, we do not take this fact as committing us to a pluralist position, for “lung
cancer” is still here correctly defined in a unique way. If “lung cancer” directly (or, at a same level) absolutely fell
under two different realized properties, then it would be, indeed, somehow pluralistically defined.

Is “lung cancer” more directly in the absolute extension of “cancer” or of “lung disease”? We can leave this
question unanswered or open for our purpose here, for answering it requires to thoroughly investigate the
respective definitions of cancer and of lung disease.
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the definition, or rather the intension, more precisely, of a disease tout court (i.e. here as a
certain dysfunction or abnormal (or aberrating) process viz. a (specific) biological malfunction)
— and not of a disease kind; thus, that disease is not the specific genus under which cancer
(directly or not) falls** 4.

But, if cancer is (plausibly) defined as a disease kind itself i.e. as malfunctioning cell growth
with such-and-such negative effects and causes (cf. Box 4.2), then one would say that lung
cancer is (in the absolute extension of) a disease kind.

Indeed, it is not rare to find, in the medical literature (e.g. Taber’s Cyclopedic Medical
Dictionary, 2017), plausible examples of definitions of cancer simpliciter as being essentially
related to malignant (vs. benign) tumors i.e. with what we may want to take, rather, as an effect
of cancer.

The same ambiguity can be found in many other cases: e.g. Down syndrome (or trisomy 21),
whose name explicitly refers to the (partial) genetic constitution of a certain disease (kind).
Indeed, Down syndrome can be intuitively plausibly defined as a specific disease viz. as a
specific process touching human cognition (a certain mental disease), which has as an ultimate
absolute realizer a certain genetic disease, or which has as one of its ultimate constituents a
process giving rise to an extra copy of chromosome 21 (as the resulting state) (under the
assumption that “genetic disease (kind)” is an ultimate realizer of e.g. “mental disease (kind)”,
or that a genetic disease is an ultimate constituent of e.g. a mental disease (kind)*®) (cf. Sec.

10.1.1);

4 If we have to specify the kind of relationship at play here between a disease and cancer, then one might say that
the determinable-determinate relationship (understood as a genuine relationship) can perhaps best fulfill this role
(cf. Sec. 3.2.3).

45 From all this, we may wonder, eventually, why not defining e.g. lung cancer as cancer (understood as a disease)
with the lung as the differentia — and not as a lung disease with a differentia. In that sense, “lung cancer” seems to
be in an indirect absolute extension of “disease kind”.

However, as we shall shortly see (cf. Sec. 4.2.8), adding the disease host in the differentia for disease kinds is
problematic.

Moreover, one may want to define lung cancer as a lung disease with cancer as the differentia. However, if we say
that lung cancer is a specific disease kind, then it is a disease in conjunction with certain effects and causes (cf.
Box 4.2). If cancer plays the role of the differentia here, then it is (indirectly absolutely extensionally) reduced to
causes and effects. Although we can argue that “cancer” is likely in the very indirect absolute extension of
“(negative) cause” or “(negative) effect” (cf. Sec. 4.2.10), lung cancer is intuitively not a specific disease (process)
(negatively) caused by, and causing cancer.

46 Is e.g. the process giving rise to an extra copy of chromosome 21 (as the resulting state) an ultimate constituent
(or an ultimately relatively realized property) (i.e. a constituent of a constituent of a constituent of etc.) of a certain
disease (kind) (e.g. Down syndrome) or is it an ultimate absolute realizer (e.g. a specific genetic disease (as a
specific bad genetic mutation) (partly constituted by a lower-level bad genetic mutation itself) viz. an extra copy
of chromosome 21) of a certain disease (kind) (e.g. Down syndrome)? If genetic (pre)determinism is true (cf. Sec.
10.1.1; for a general defense of macro- and micro-determinism, Sperry, 1986), then the process giving rise to an
extra copy of chromosome 21 can be plausibly deemed as an ultimate constituent as well as an ultimate absolute
realizer.
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or Down syndrome can be plausibly defined as a specific disease kind viz. as a specific process
touching human cognition with effects and a cause, and which has as an ultimate absolute
realizer a certain genetic disease kind, or whose one of its ultimate constituents is a process
giving rise to an extra copy of chromosome 21. “Down syndrome” is in the absolute extension

of “mental disease (kind)*’.

3.2 Excursus: On (Direct or Indirect) Absolute and Relative

Extensionality

We can distinguish between (direct or indirect) absolute and relative extensionality. For (direct or
indirect) absolute extensionality, e.g. “disease kind” has for direct absolute extension (amongst others
—but, at least one) “infectious disease” (since an infectious disease is (plausibly) a specific disease kind),
while it has for indirect absolute extension (among others, or at least) “STD” (since a STD is itself a
specific infectious disease).

For (direct or indirect) relative extensionality, e.g. “disease” has for direct relative extension (among
others, or at least) “disease kind” (since a disease kind is partly defined as a disease) (cf. Box 4.2), while
it has for indirect relative extension (among others, or at least) e.g. “disease super/subkind”.

I shall use the term “relative/absolute extensionality” simpliciter (and cognates) to refer either to direct
relative/absolute extensionality (or, to the fact that there is (at least) one direct realizer of x), or to
indirect relative/absolute extensionality, or to both in clear enough contexts. In other less clear-cut
contexts, we shall, rather, explicitly talk about direct, indirect or (in)direct relative/absolute
extensionality; ditto for terms like “constituent”, “effect” and “cause”, for the constitution relationship

as well as the causal relationship are both taken as intransitive (cf. Ch. 2; 5-6).

47 Caveat on the disease host: if precision medicine is the trend making the number of diseases explode (cf. Exc.
3.6; for a highly fine-grained differentiation of the disease host, Sec. 9.3.2), then important terminological issues
shall consequently arise: e.g. for which specific disease should a term like “Down syndrome” be used, actually?
While some medical terms have been used through time in a more and more specialized fashion (cf. e.g. the case
of “insanity” in Sec. 7.2.1), other medical terms have been used (and still are) in a complexification fashion i.e. as
terms describing multiple entities spanning multiple levels, as it seems historically the case for “Down syndrome”
which was, first, used to refer to abnormal mental behavior (Down, 1866), then to refer to multiple levels
encompassing the genetic one (Lejeune et al., 1959).

If we are right with our definitional scheme that one and the same disease cannot be strictly defined as multi-level,
then we may want to argue that, far from excluding other necessitation relationships (except the one of, strictly,
definition) between multiple levels (on holism, cf. Exc. 3.10), “Down syndrome” should strictly refer either in a
more specialized sense (e.g. to a certain single subunit of what is now plausibly called “Down syndrome™) or in a
generalized sense (e.g. to merely a certain mental disease ultimately constituted/realized by a certain genetic
disease), such that to avoid putting more and more multi-level entities under the label “Down syndrome” —
“medical precision” (acquired through time) does not have to mean “medical holism” or even “medical reduction”.
I warmly acknowledge Joachim Kurtz (personal communication, June 2021) for having asked about that point.
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When we are talking about both absolute and relative extensionality, or one or the other, the explicit use
of “absolutelrelative extensionality” (or cognates), or “absolute extensionality” or “relative
extensionality” (or cognates), can be maintained, but it can also be left out in clear enough contexts,
where one cannot be easily mistaken about whether it is a talk about mere absolute, mere relative or
absolute/relative extensionality.

Talk about, explicitly, relative/absolute extension can be also dropped, when the context is clear enough:
especially e.g. when we can easily distinguish between what true constituents of x are (e.g. human being
as a rational animal) and under what these true constituents (indirectly) absolutely fall (e.g. human being
as having as constituents specific kinds — but, human being is not, strictly (plausibly yes, of course),
essentially specific kinds), or a certain disease said constituted by lower-level diseases themselves.
The same is true for the related term of art “realization” (or “realizer”), which, when the context is clear
enough, can be used per se to refer to different more specific realization relationships (or realizers) like
absolute or relative (extensional or intensional) realizers.

Globally speaking, (in)direct extensionality is to be understood as the (in)direct application of the
intension, strictly or neutrally taken, for extensionality does not depend as such on a specific intensional
framework like (our understanding of) the genus-species hierarchy) of a term to the intension of (at
least) another one (or, the entity referred to). However, the term “extensionality” tout court and cognates
shall be used most often throughout the PhD dissertation, for reasons of reading clarity, as referring to,
more precisely, a specific extensionality viz. the one, whose use is based on the genus-species hierarchy.
Other specific uses of “extensionality” and cognates can be easily understood contextually.

More specifically, absolute vs. relative extensionality is to be understood as the application of the
intension of a term to, respectively, the whole vs. partial intension of (at least) another term.

However, one should not confuse between absolute/relative extensionality per se and extensional
definitions (vs., redundantly, intensional definitions or definitions simpliciter, properly taken), where,
for an extensional definition, the definition of a term i.e. a set is its (absolute/relative) application to (the
extensional definition of) (an)other term(s) i.e. the element(s). As such, the notions of absolute and
relative extensionality are orthogonal, strictly speaking, to the notions of an intensional and extensional
definition, although the notion of absolute/relative extensionality is, of course, used as the basis for
formulating extensional definitions (if, indeed, extensionality is truly and only absolute/relative).

An advantage with absolute extensionality is that it allows us to talk about specific diseases (still at the
kind level) (e.g. Cardio-Vascular Diseases (CVDs), etc.), without this implying that we are necessarily
talking about disease kinds (e.g. bacterial diseases, infectious diseases, etc.) (cf. also Sec. 2.2.2).

There is a first advantage with (indirect) relative extensionality (at least, for non-singleton sets): it leaves
room for (a well-understood version of) pleiotrop-y/-ism (one gene (process) or genotype-many traits or
(extended) phenotypes) (also called “genetic polymorphism” at the population level) (on extended
phenotypes, cf. Dawkins, 2016).
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Talk about (direct) relative extensionality has the following second advantage: it allows us to talk about
emergent or derivative properties without subscribing to RME: e.g. maybe disease and (human) attitudes
toward it.

We cannot embark here on such a difficult topic that is emergence (as entries, cf. O’Connor, 2020;
Gillett, 2016; for a specific account, Tabaczek, 2019).

However, we can minimally highlight, for the present purpose, that, if, along relative extensionality, x
and y are the parts of a whole z, then this whole z can be said an emergent (or derivative) whole/property
i.e. a whole/property emerging from x and y; the relationship between, respectively, an emergent
property and its emergence basis is, thus, a constitution or intensional (not a causal) relationship.

In the literature, the semantic notions of absolute and relative extensionality have been, in parallel,
extensively canvassed in the metaphysics of concrete objects (or, more specifically, tokens) - especially
in the puzzles of material constitution - under terms like, respectively, “exact co-location” (Casati &
Varzi, 1994) or “superposition” (Simons, 1987) and “entire and sporadic location” (Massin, 2008), albeit
they have not been thoroughly analyzed.

Moreover, the relationships of relative and absolute intensionality are sometimes analyzed, especially
in the neo-mechanistic philosophy of science, as, respectively, the relationships of dimensioned and flat
realization (cf. Craver, 2007; Gillett, 2016; Polger, 2010).

However, due to the many discrepancies in their respective analyzes and to our own — different — use of
the term “realization”, it is safer to confine ourselves in using, in this context, the notion of
absolute/relative intensionality — albeit the notion of fat/dimensioned realization, as understood here,
can still be theoretically used, of course, but with much caution.

Absolute extension(ality) can be also described in other ways: first, as a relationship, where (at least)
two absolute realizers are a pair of (sub)contraries: e.g. red vs. blue; non-rest vs. non-motion) belonging
to one and the same (coarse- or fine-grained) domain of interest (or of application) i.e. the realized
property (e.g. color; etc.);

second, along the famous philosophical term of art “(strong) supervenience” (as an entry in the extensive
literature about supervenience, cf. Mclaughlin & Bennett, 2018). For, the only uncontroversial feature
attributed to the relationship of (strong) supervenience is that a set of properties 4 (strongly) supervenes
on a set of properties B, only if there cannot be a difference in 4 without a difference in B. If a definiens
A i.e. a set of properties 4 has as an absolute realizer another definiens B, and if 4 necessarily has an
absolute realizer B (on absolute extensionality as a necessitation relationship, cf. Sec. 3.3.1), then any
change in 4 is accompanied by a change in B — but not vice versa — i.e. that 4 (strongly) supervenes on
B.

Nevertheless, due to the high ambiguity, in the literature, around the notion of (strong) supervenience
(mostly used, actually, as an umbrella term covering very different (more specific) relationships), and
in order to clearly contrast absolute extensionality with relative extensionality, it is preferable not to use

the controversial notion of (strong) supervenience.
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3.2 A Species as a Genus and a Differentia:

Objections and Replies

Sec. 3.2 presents and directly refutes objections (or competing theories) raised against (our
understanding of) the genus-species relationship (cf. Box 3.1; 3.1.1-3.1.2)*,

One could object, by insisting on a different point in the Aristotelian corpus (e.g. Met. A.25,
1023b12-25), that the genus-species relationship should be differently understood.

Indeed, we have understood so far the genus-species relationship in the following way (cf. Box
3.1; 3.1.1-3.1.2): a species is a genus in conjunction with a differentia i.e. that a species has
amidst its constitutive parts a genus and a differentia, or a genus is a constitutive part of a
species.

Moreover, as has been said (cf. Sec. 3.1.1), the idea of an ontological and definitional priority
of disease over disease kinds should be here understood as following: if ME, according to which
a whole has its (im)proper parts essentially, is used within a certain metaphilosophical position
(cf. Ch. 2), then one concludes that there is a definitional (and ontological) priority of
constitutive parts over wholes; if we conciliate this metaphilosophy with our own understanding
of the genus-species relationship (cf. Sec. 3.3), then we can say that there is a definitional and
ontological priority of a genus (in our case, a disease) over its species (in our case, a disease
kind), if “disease kind” is correctly defined i.e. in a non-trivial way (cf. Sec. 4.1.2).

Certain neo-Aristotelians will find this picture flawed and will argue against this view, along
four different lines: (i) the first line consists in saying that the genus-species relationship should
be taken reversely and conjunctively (Sec. 3.2.1), while (ii), for the second line, that this relation

should be taken reversely and disjunctively (Sec. 3.2.2); (iii) the third line is that the genus-

48 1t is important to distinguish here between objections directly raised against our understanding of the genus-
species relationship i.e., roughly, what is implied by our use of ME (more specifically here, the genus as essentially
a constitutive part of a species, and a species as essentially a genus and a differentia), and objections that could be
raised against our account of what a definition is i.e. our idea, roughly speaking, that to define some entity x (thus,
other than (at least) genus) is to find out the constitutive parts of a whole x (cf. Sec. 2.1).
Indeed, since our definition of (specifically) the genus as essentially a constitutive part of a species does not follow
our metaphilosophy (although implied by it) (cf. Sec. 3.3.1), we have to dissociate the issues pertaining to what it
is to define x and to what it is to define “genus”.
As discussions about (natural) kinds (terms) are prolific especially in philosophy of the life science and philosophy
of language, I cannot discuss in Sec. 3.2 all the different theories of (natural) kinds that have been proposed in the
literature (for a sample of those theories, cf. Bird & Tobin, 2017). I have chosen what I take to be the widest
theories of kinds/species, under which many other more specific theories of (natural) kinds may be arguably said
to (roughly) fall (cf. e.g. Haggqvist, 2005; MacLeod & Reydon, 2013; Reydon, 2009a).
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species relationship should be understood as a determinable-determinate (or determination)
relationship (Sec. 3.2.3); (iv) the fourth line objects that a species is to be understood as an
epistemic entity (Sec. 3.2.4).

In Sec. 3.2.5-3.2.7, I raise three last related objections (v)-(vii) challenging my understanding
of the genus-species relationship: a species as a cluster kind, and a species as an evolving kind,
and the genus-species hierarchy as a Linnaean hierarchy.

Objections (i)-(vii) are all consequently and directly disproved. The global conclusion to draw
from our replies to objections (1)-(vii) is that an essentialist approach to species/kinds (plausibly

if not correctly taken) is ineliminable.

3.2.1 Objection (i): A Genus as a Conjunction of Species

(with Differentia)

How are we to understand the claim that a genus has, amongst its constitutive parts (plausibly
taken), a species (with a differentia)? For a certain neo-Aristotelian who strictly follows Met.
A.25,1023b12-25, the genus e.g. animal would have as intensional/constitutive parts, amongst
others, the species human being or a rational animal (as a whole), and each specific species
would differ from each other with respect to its differentia.

In our case — i.e. with (counter-)examples mostly coming from the philosophy of biology and
biomedical sciences (though this is merely an arbitrary restriction due to the present purpose of
this PhD dissertation) -, according to objection (1), a specific disease like ischemia is supposedly
(and plausibly) the conjunction of (amongst others, or at least) specific disease kinds (however
understood here) like myocardial infarction and mitral valve disease and so on and so forth;
generally speaking, there is an on-going debate about whether e.g. autism is not to be better
considered as an autism spectrum disorder (i.e. here a collection of specific neurodevelopmental
disease kinds like (plausibly) Asperger syndrome), or whether dementia should not be
envisaged, rather, as a collection of (amidst others, or at least) dozens of disease kinds

happening when brain neurons malfunction like Alzheimer’s disease (Rao et al., 2014)%.

4 Two caveats on objection (i): (i) talk about a conjunction obviously excludes singleton sets here. Note that our
own definition of a genus is precisely that {genus} is a certain singlefon set (understood in its relative meaning)
(cf. Exc. 3.9) — and not a constitutive part of a conjunction or exclusive disjunction (cf. Sec. 3.2.2) of a species
and/or something else -, although, of course, (indirect) specific genera can very well be the constitutive parts of
more than one specific species.
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First, how do we constrain what can(not) enter into the conjunction (or the class/set)? By
ordering the conjuncts (or the members/elements of the class/set) according to their
resemblances and differences.

Thus, it appears that all the members/elements of the class/set {disease (x)} share this very
property and differ in some other respect. If that is true, then objection (i) may be arguably said
to just collapse into our own analysis of the genus-species relationship (cf. Box 3.1).

Indeed, saying that all the members of a class share the property of being a disease (in a specific
way) and differ from each other in some respect amounts to saying that a specific species is
falling under a certain genus and differs from the other species of the same genus (or, minimally,
from the genus itself) through its differentia - thus, that a genus is a constitutive part of a species.
Secondly, if a specific disease is really the conjunction of (amongst others, or at least) a// the
specific disease kinds, under which they all fall, then for someone to possess the concept of this
disease is for this person to possess the concepts of (amongst others, or at least) all those specific
disease kinds.

In the technical jargon, we say that, if a specific disease is really the conjunction of (among
others, or at least) a// the specific disease kinds, under which they all fall, then, more generally,
{disease}, as being, thus, a class or a set, is (here relatively®’) extensionally defined i.e. in terms

of its (relative) members or elements (plausibly understood): e.g. the class {disease x} with

The requirement of a conjunction or an exclusive disjunction (cf. Sec. 3.2.2) is very likely explained by the
(mistaken) idea that a genus needs more than one species to exist.

Furthermore, it is important to distinguish objection (i) from another fact about our own account of the genus-
species relationship (cf. Box 3.1), for, according to our account, a species is a genus in conjunction with a
differentia.

As already said (cf. Sec. 3.1.1), even though we are talking about a species as a conjunction of genus and
differentia, this fact does not imply that we are talking about the class membership relationship, even if it is true
that we can always trivially talk about a set, once there are at least two elements or even one single element, if we
admit the possibility of singleton sets (at least, the element(s) which is/are itself/themselves kinds/species).

The fact that e.g. to be a human being is essentially to be an animal and to be rational should not be interpreted
along the line that a human being is essentially a specific set, but that it is a whole — (numerically) distinct from
its essence(’s elements) (cf. Koslicki, 2008) - intensionally defined (as we understand intensionality).

(i1) Objection (i) is also based on the strong idea that it may sound prima facie inconsistent to talk about a genus
as a constitutive part of a species (cf. Box 3.1.1), for we would like to say that a genus is something ontologically
bigger in size than a species and that a part must be spatially contained in a whole. This idea is, of course,
reinforced by taking a whole as a set (in its relative sense), along objection (i), where the members of a set are
included in it, for spatial containment seems related to the relationship of membership inclusion — which is also
often taken at the concrete level, because of the fact that the notion of member or element seems close to the notion
of something (mistakenly) taken as concrete.

However, this idea wrongly takes our definition of a genus as a definition of a concrete genus. Even if it is true
that, at the token level, we have the strong intuition that a specific token part must be spatially contained in a token
whole, this does not imply that a token part is included in a token whole — thus, that a concrete genus includes a
token species. The mistake is here to interpret the notion of spatial containment along the line of set theory i.e.,
more precisely, as an inclusion relationship between a set and its elements (against Evnine, 2018).

50 This fact is to be understood as following: e.g. the set {disease} includes specific disease kinds like STDs, viral
diseases, bacterial diseases, etc.
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(amidst others, or at least) n disease kinds (as members) is different from the class {disease x}
with 741 disease kinds (as members)’'.

Although extensionalist definitions may be said to go against our metaphilosophy (cf. Ch. 2),
we have to invalidate objection (i) at the same level at which it is raised — thus, not by merely
replying that objection (i) rejects our metaphilosophy -, for objection (i) pronounces here only
on a certain conception of kinds — and not on a metaphilosophical position.

Objection (i) can be answered as follows: it is obvious that e.g. certain disease kinds (as
members of disease x) are yet to be conceived of (conceptualized, or discovered) and that some
disease kinds deemed correct at time 7o may very well become incorrect at time #1. Thus, should
we say that nobody truly possesses now the concept of disease x? How is it possible for someone
to possess, generally speaking, the concept of disease, if disease is an infinite conjunction? Is it
plausible to say that someone does not possess the concept of e.g. grey or even of color
(understood as a specific set in its relative meaning), unless he also possesses the concept of
X11 grey or even of a shade of color?

Nevertheless, a proponent of objection (i) may eventually reply that disease x is not necessarily
an infinite conjunction, but a stable (enough) conjunction of (amidst others, or at least) e.g. only
some of the specific disease kinds, under which all these ones fall*2,

However, at a more general level, it is difficult to decide, in this case, in a non-arbitrary and
non-vague way>>, exactly which conjuncts (as elements/members of a set/class) and how many

of them amongst all the others should enter into a conjunction, such that we can safely say that

3! Two terminological notes (with caveats) on (kind) pluralism: (i) pluralism can be understood in two — strong
and weak — versions: along the strong version, it is the position, according to which a single sortal x is to be
analyzed as e.g. Fx, and Gx (and etc.), and that Fx and Gx cannot be subsumed under a single analysis e.g. Hx of
x (pace Brigandt, 2003; Walker & Rogers, 2018) —, where Fx and Gx would be two specific xs or two sort(al)s of
x: Fx and Gx are two irreconcilable analysis of the sort(al) x (cf. Mitchell, 2003).

Along the weak version, pluralism about (supposed) kinds — to avoid that weak pluralism applies to trivial entities
-, relies on extensional definitions: some kind x is weakly pluralistically defined, iff x is a (non-singleton) set
comprising entities intensionally definable (however understood) or not themselves weakly pluralistically
definable (cf. Johansson & Lynge, 2008): e.g. the concept BIOLOGICAL SPECIES (trivially) defined as a set of
different more specific concepts (used and found in different contexts, etc.), which shall be the focus of a
philosophical analysis.

(i) Strong pluralism implies that there is no such sortal x. In so far as we do not see any longer how Fx and Gx
can be subsumed under a single sortal x, then claiming that there is no, actually, such sortal x, because the term
“sortal x” would be empty, is the next logical step (cf. e.g. Machery, 2009 about concepts; Ereshefsky, 1992 about
biological species (pace Dupré, 1999).

52 This point is not to be confused with the close idea of a species as a cluster kind (cf. Sec. 3.2.5)). I sincerely
acknowledge Christian Quast (personal communication, June 2018) for having highlighted this way of making
objection (i) stronger and more credible, and to make me avoid attacking a straw man (or, badly rephrasing the
arguments of one’s antagonist by e.g. radicalizing or weakening them).

33 It is important not to take the fact that a disease (kind) admits of degrees (cf. Sec. 9.4.3 on that) as a reason for
sustaining that “disease (kind)” is, thus, a vague notion (pace Keil et al., 2017; Rogers & Walker, 2017). Indeed,
e.g. a work of art can be more famous than another one without making, thence, the notion of fame vague.
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they are sufficient — or, that they function as a threshold - for the possession of the concept of

disease.

3.2.2 Objection (ii): A Genus as an Exclusive

Disjunction of Species (with Differentia)

Another way to put into practice the same strategy consisting in reversely understanding the
genus-species relationship (cf. Sec. 3.2.1) is to envisage the genus as an exclusive disjunction®*
of species (with their differentia).

Objection (i1), thus, amounts to arguing, in our case, that e.g. to have ischemia is supposedly
(and plausibly) to have (amidst others, or at least) either myocardial infarction or mitral valve
disease or etc., and that each exclusive disjunct is organized along its resemblance and
difference with respect to the other exclusive disjuncts.

Objection (ii) has a prima facie advantage over objection (i) (cf. Sec. 3.2.1), because for an
exclusive disjunction to be true only one of the disjuncts must be true, to the contrary of a
conjunction where for a conjunction to be true all the conjuncts must be true.

Thus, objection (ii) avoids our second criticism of objection (1) (cf. Sec. 3.2.1) that, if a specific
disease is a conjunction of (amongst others, or at least) e.g. some (if not all) of the specific
disease kinds, under which all these ones fall, then nobody would ever be able to possess the
concept of this disease, for, more generally, to possess the concept of disease would amount to
possess the concept of all the conjuncts.

In other words, to correctly possess the concept of disease understood as an exclusive
disjunction, we are bound to possess the concept of one of the exclusive disjuncts (e.g. disease
kinds), under which they fall.

However, this advantage over objection (i) (cf. Sec. 3.2.1) notwithstanding, again, the same
issue arises: what are more precisely these resemblances and differences constraining what
can(not) enter into the exclusive disjunction? The same answer also applies: all the exclusive

disjuncts share the property of being a disease and differ in some other respect. If the idea that

34 The requirement that it should be an exclusive disjunction is justified by the intuition that, if the genus e.g.
ischemia is a disjunction, then it must be either e.g. the species myocardial infarction or the species mitral valve
disease or etc. — it cannot be both myocardial infarction and mitral valve disease, on pain of collapsing into
objection (i) (cf. Sec. 3.2.1).
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disease is an exclusive disjunction of e.g., amidst others, or at least, disease kinds makes sense,
then the very definiendum should not reappear in (the elements of) the definiens.

However, the ordering of all the exclusive disjuncts in the exclusive disjunction suggests the
contrary, since all the exclusive disjuncts share the very property of being a disease. In other
words, objection (i) (cf. Sec. 3.2.1) and objection (ii) can be said to put the cart before the

horse™.

3.2.3 Objection (iii): the Genus-Species Relationship as

a Determinable-Determinate Relationship

Objection (ii1) to our thesis that a genus is ontologically and definitionally prior to a species (cf.
Sec. 3.1.1) is that the genus-species relationship should be properly analyzed as a determinable-
determinate or determination relationship; even if these two relations are usually taken to be
different (cf. Johnson, 1921; Wilson, 2017 on all that), the issue remains whether one is
(absolutely intensionally) reducible to the other.

Likewise, the determinable-determinate relationship is also usually contrasted with any
conjunctive (cf. Sec. 3.2.1) or disjunctive (cf. Sec. 3.2.2) analysis of the case study used ad
nauseam in the literature viz. the relationship between red and color, but the question remains
whether the determination relationship is finally not just a conjunction or a disjunction of a
genus.

How to positively understand the determinable-determinate relationship is unsurprisingly a
matter of considerable philosophical controversy.

However, the mere following uncontroversial feature of the determination relation is germane
to raising an objection against our analysis of the genus-species relationship: a determinate (e.g.
red) of a determinable (e.g. color) is taken to be that very determinable in a specific way, where
the specific way in which e.g. red is said a color cannot be defined independently of what the
determinable in question is (i.e. that “red” is not in the relative extension of “color”, but in its
absolute one): to be red is to be colored in a specific way, and nothing just is colored fout court

without having one specific shade of color.

35 If we agree that there is no disjunctive kind/species, does it mean, nevertheless, that there is no disjunctive entity
or thing, which would not be a kind? It is not excluded that a disjunctive entity — but, which would not be a non-
trivial entity (for, such entities do not have an essence or a definitional structure) or an entity, strictly speaking,
taken under a kind pluralism (in its weak version) — exists, indeed: e.g. Socrates as being a man or a mountain.
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Some commentators of Aristotle’s work (Granger, 1984) have argued that this could have been
the Stageirite’s own position, at least in Met. 1.3-4, 1054b22-31.

That much is at odds with how we have analyzed so far the genus-species relationship (cf. Box
3.1) i.e. as a relationship where the species can be said (similarly to the determination relation)
to be that very genus in the following way: (by opposition here with the determination relation)
in conjunction with differentiating characteristics (or differentia) defined independently of what
the genus at issue is.

According to objection (iii), the genus-species relationship is (absolutely intensionally)
reducible to the determinable-determinate relationship.

The weakness of objection (iii) is how to establish the fact that there is no principled way (or,
guideline or rule of thumb) in (or, according to) which e.g. the determinate red can be defined
as the determinable color in conjunction with a feature independent of the determinable color
i.e. how to figure out more precisely the idea that a species as a determinate is a specific genus
as a determinable — if not by saying that a species is a genus with an independently defined
differentia. That much means that the determination relationship runs the risk of just collapsing
into our own analysis of the genus-species relationship.

There are, of course, currently several accounts that try to thoroughly analyze the way in which
a determinate can be said a specified determinable: one of the most prominent or insightful
accounts states that the precisified way in which a determinate is a determinable is that a
determinate (e.g. red) possesses a value (e.g. a specific saturation, hue and brightness)
belonging to the value space (or range) of the determinable (e.g. saturation, hue and brightness
for color) (Funkhouser, 2006).

However, with such an account we still do not understand why it is e.g. the color red which has
value x belonging to the color value space, rather than the color blue or yellow; indeed, if we
want to defend the idea, along objection (iii), that “red” is to be defined as being in the absolute
extension of “color”, then “blue” or “yellow” too is to be defined as such.

But, then, what differentiates them, if not through the fact that either they all share the very
same genus (color) but a different differentia, or that they all can still be defined within a genus-
species hierarchy as understood here (cf. Sec 4.1.1), while maintaining that “red”, “blue” and
“yellow” are still in the absolute extension of “color”?

Thus, one would like to say here that one can interpret the strong intuition, that we have to
explain away somehow or other, and on which the determination relation is built viz. that e.g.
to be colored is to have a specific shade of color, as merely establishing the fact that there is no

(specific) genus without a (specific) species under which it falls — a genus is essentially, under
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a plausible reading, a constitutive part of a species (or, it essentially has a relative extension).
As such, the determination relationship is (absolutely intensionally) reduced to our own analysis
of the genus-species relationship (cf. Box 3.1.1).

However, we can also read the determination relationship as being about not the definition of a
determinate as a non-independent or specific determinable (i.e. a species as being essentially in
the absolute extension of a genus), but of a determinable as a non-independent or specific
determinate (e.g. nothing just is colored without having one specific shade of color) (cf. Jones,
2016b on that point): as such, the intuition that e.g. to be colored is to have a specific shade of
color is to be interpreted differently, so as to raise an objection against our analysis of the
genus/species relationship (cf. Box 3.1.1): that a genus is defined, along objection (iii),
absolutely extensionally, where its members are species (thus, defined as being absolute

realizers of a genus)>°.

% Four terminological notes on the determination relationship: (i) here, we are typically using the intuition on
which the determination relationship is based to raise an objection against our analysis of the genus/species
relationship.

However, if we decide to separate the determination relationship from a definitional relationship (between genus
and species) i.e. to take the determination relationship to be sui generis (i.e. absolutely intensionally) irreducible
to the genus-species relationship), then it can be said a simple relationship of absolute extensionality (but not of
relative extensionality, since our analysis of a genus is based on this relationship), and this poses no threat to, or
does not jeopardize, our own analysis of the genus-species relationship (cf. Box 3.1; 3.1.1-3.1.2), for both
relationships would be, thus, different (cf. Sec. 3.3.1).

(ii) Note, moreover, that the relationship of determination (however understood) has been used for analyzing the
famous relationship between thin (e.g. goodness vs. badness, rightness vs. wrongness (cf. e.g. Ross, 1930), or
maybe even truth vs. falsity, correctness vs. incorrectness, or oughtness vs. non-oughtness) and thick (e.g. beauty,
health, disease, justice, life, death, etc.) values (or norms) (Mulligan, 1998; Tappolet, 2004; cf. also von Wright,
1963).

Indeed, the distinction between thin and thick values (or norms) has been explicitly clarified by Scheffler (1987)
as a relationship whose relata are values (or norms) and have different degrees of generality or specificity; if we
are right in taking the determinable-determinate relationship as our absolute extensionality relationship, then e.g.
“disease” or “death”, as being an indirect absolute realizer of “lethal value” (or “fatality”) or “badness”, shall be
said a specific thicker value than a lethal value and badness, which are, thus, thinner values (on thick-thin values
or norms, cf. e.g. Kirchin, 2017; Vdyrynen, 2016; in the philosophy of psychiatry, Banicki, 2018).

(iii) Thence, if we are right in analyzing the relationship of thin-thick values (or norms) as a specific determinable-
determinate relationship viz. whose relata are values (or norms) — indeed, the notion of thinness and thickness fout
court may be used, of course, outside the mere realm of values (or even norms) (cf. e.g. Mulligan, 1998 for a use
of those terms in the debate about internal vs. external relations), albeit, in the literature, talk about thinness and
thickness (tout court) is often (wrongly) restricted to talk about thin and thick values (or norms) -, then thin values
(or norms) simpliciter are, strictly speaking, always the thinnest values (or norms) possible viz. fundamental or
general values (or norms) like goodness vs. badness, and rightness vs. wrongness, which may be called “thin values
(or norms)” fout court (Williams, 1985); indeed, thin and thick values (or norms) are said here to merely differ
with respect to their grain or scale of specificity (or maybe (conceptual) richness): e.g. admirability/admiration is
(plausibly) a thinner value than courage/bravery or generosity, but also at the same time a thicker value than
goodness.

At the more global level, we might well argue that the thinnest entities are precisely those which have no essence
(strictly taken) like genera or qua objects.

(iv) Finally, note that, if we are right in taking thin-thick values (or norms) as, respectively, specific determinables-
determinates, then a thick value (or norm) cannot be analyzed, thus, as has been often done (cf. Tappolet, 2004),
as a thin value (or norm) (i.e. the genus) plus non-normative or -evaluative properties (i.e. the differentia), for e.g.
disease is intuitively not something more than bad; it is a specific bad thing simpliciter.
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Objection (iii) is, more precisely, the objection that a genus (e.g. color) should be defined as a
conjunction or a disjunction of the species absolutely — by contradistinction with objections (i)
and (ii) (cf. Sec. 3.2.1-3.2.2) - falling under it (e.g. red, blue, yellow, etc.) (on the related thesis
of so-called species (i.e. here biological genera) as sets of organisms (i.e. here specific
biological species), cf. Kitcher, 1984).

A well-known illustration of such an approach to defining a kind is the so-called genotype-first
approach to (some) disease(s) using next-generation sequencing (e.g. whole genome
sequencing)’’, where (some) diseases are (plausibly) absolutely extensionally defined with
respect to their genotypes; along objection (iii), (some specific) diseases are, thus, classified as
either monogenic (or Mendelian) diseases i.e. with a single mutated genetic process (along
objection (iii), e.g. neurofibromatosis, etc.) or polygenic (under a deflationary acceptance)
diseases i.e. with multiple mutated genetic processes (according to objection (iii), e.g. type 2
diabetes, etc.).

Nevertheless, this charitable reading of objection (iii) is also flawed: first, what constrains
which species can(not) absolutely fall under, or be in the absolute extension of, a genus? How
to rule out the idea that e.g. the specific genus color be defined, along objection (iii), as being
either red or blue or yellow or...a disease (cf. Exc. 3.3)?

Precisely by answering that some of these species fruly absolutely fall under the genus color,

while others do not: the definiendum is still present in (the elements of) the definiens®.

Furthermore, mixing up normativity with non-normativity within one and the same definiens amounts to a category
mistake (pace Fulford, 1989; 2001).

57 The genotype-first approach to disease is usually opposed to a phenotype-first approach to disease using so-
called genome-wide association study, which, in our terminology, aims at determining the (indirect) relative
extensionality of “genetic process x” (i.e. its (indirect) intensionality).

8 One could, of course, say that this is not a problem. However, allowing this goes far beyond merely rejecting
intensional or extensional definitions (as understood here), but points towards rejecting a definitional relationship,
where the definiendum and the definiens are both two (numerically) different (by the PII,) sui generis entities, by
arguing e.g. that the relationship between a definiendum and a definiens is a numerical identity relationship
between a set or a whole and its singleton or its (single) improper part (if this makes really sense) or a loose identity
relationship like partial identity, although they still might be, of course, qualitatively different (plausibly taken)
(by still following the PII;, but against the PII, — thus, against LL) (cf. Forrest, 2010).

If numerical identity seems an implausible candidate for analyzing the relationship between a definiendum and a
definiens, for the numerical identity relationship has no explanatory power (on essentiality and explanatory power,
cf. Gorman, 2005), why not defending, thus, the idea that the definiendum and the definiens may be merely
qualitatively different (plausibly taken)?

For, first, even proponents of extensional definitions have to sustain that the definiendum (e.g. a(n)
aggregate/conglomeration/sum/total/set/class/fusion/group/range/series/collection/cluster/spectrum) and the
definiens (e.g. elements/members) are both two different genuine entities i.e. that talk about sets is still an
ontological commitment (however shallow, or considered as a free lunch or a logical construction, for we are used
to directly refer to the elements of a set rather than the set itself) to something different from (vs.
numerically/loosely identical to) its (singleton) element(s) (cf. Koslicki, 2008) — for a set cannot be non-trivially
(and on pain of a vicious regress) numerically different from the sum/set of its elements.

Second, were the definiendum and the definiens merely qualitatively different (plausibly taken), then the
explanatory direction in a definition would not be unique any more, for loose identity like partial identity is
arguably a reflexive (and symmetric) relationship (if ever loose identity proponents want loose identity to be
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Second, one may also object here that that much would make the definition of genus #rivial or
empty: the category of cat (plausibly as a genus here) would be what specific cats (as species)
are.

A proponent of the idea that a genus should be absolutely extensionally defined with respect to
species may still reply that it is implausible to ever find out an intensional definition of a specific
quantitative species/kind like eye (or coat, hair, etc.) color, height, weight, voice (tone) or vocal
timbre, etc., such that it includes e.g. for, specifically here, human eye color, “green eyes” but
excludes “pink eyes” as one of its absolute realizers, if not by considering it as a specific genus
absolutely extensionally defined with respect to specific species (cf. Exc. 3.3).

As areply to this last defense of objection (iii), we can, actually, just bite the bullet: for specific
(highly widespread) quantitative species/kinds (cf. Exc. 3.4), if we do not want to fall into
arbitrariness (and to avoid vagueness), a specific normal quantitative kind shall be defined with
a single deemed ideal or correct simpliciter, but not Utopian (or (empirically) unachievable)
value (in the sense of a quantity here) difficult to reach, of course, though necessarily realized
(and indirectly instantiated)’: e.g. — here for specific positive kinds i.e. specific perfect ones -,
contemporarily (for, we may guess that such values shall be refined any way with scientific
progress), a 20/10 human visual acuity on the Snellen chart (in a bright environment); a human
attentional mechanism facilitating learning and survival (in a free environment); a total
cholesterol of 5 mmol/L for a human adult (on an empty stomach); a human being with a normal
audiogram (in an external noise-free environment) ; a human with a normal volume of breathing
and gas exchange (in a non-stressful context); a blood pressure (i.e. the systemic arterial
pressure) for an adult human being of 115/75 mmHG i.e. 115 millimeter of mercury systolic
(systolic pressure) over 75 millimeter of mercury diastolic (diastolic pressure) (in a non-
stressful context); a human blood sugar level of 11.1 mmol/l (or 200 mg/dl) (on an empty
stomach); the production, by the thyroid gland, of a certain thyroid hormone (or thyroxin) level
due to a thyroid-stimulating hormone of 2.0 uIU/mL (in a non-stressful context); a specific rate

on the speech naturalness scale (in a non-stressful and external noise-free environment); or a

minimally close to the logical concept of identity), while a definitional relationship — be it intensional or
extensional — is intuitively an irreflexive (and asymmetric) relationship (cf. Ch. 2).

%% Caveat on ideality: the notion of ideality (normalcy, correctness or ordinariness in our vein) is to be differentiated
from the notion of idealization (on the flourishing literature on idealizations in (theoretical) science, as entries, cf.
Frigg, 2020; Weisberg, 2013): e.g. the ideal (normal, correct or ordinary) heart is not the same as the idealized
heart.

Indeed, it is very common to hold, on the one hand, that ideal entities cannot exist except as specific entities viz.
simplifications, distortions, approximations or idealizations (cf. e.g. Wachbroit, 1994).

But, on the other hand, as for other sciences, biomedicine often confuses abstraction (i.e., strictly speaking, an
ideal entity (considered in abstraction of parameters judged irrelevant)) with idealization i.e. that it may happen
that (said) idealized entities are, actually, just ideal entities (considered in abstraction of irrelevant parameters).
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specific body temperature of 37.5 °C (for an adult human being in a specific environment) (on
those values, cf. e.g. Dorland, 2011); etc.

Any other specific kind with a lower or higher value (than the one of kind x) will be said a(n)
(little, much, etc.) abnormal (anomalous, incorrect or unordinary) (on the related issue around
enhancement, cf. Exc. 9.2) - more precisely here, diseased or malfunctioning - kind x: e.g.
human myopia/hyperopia; human hypo/hypersalience; human hyper/hypocholesteromia (for an
adult); human hyper/hypoacusis; human hyper/hypoventilation; human (arterial)
hypo/hypertension; human hyper/hypoglycaemia; human hypo/hyperthyroidism; (human)
stuttering/cluttering; or human hyper/hypothermia; etc.

Thus, what appeared as an absolute realizer of e.g. human hair or eye color like “red hair” or
“brown eyes” (on red hair as “[...] a sort of weakness of hair [...]”, cf. Ari. GA. V.5 (tr. Platt,
1910), because of its too high concentration of pheomelanin and too low concentration of
eumelanin), or equine coat color like “chestnut coat” may be possibly judged to be, actually,
just a malfunctioning human hair or eye color, or equine coat color (cf. also Exc. 3.3-3.4).

An absolute realizer of e.g. “human visual acuity” is, thus, not a realizer with a different (lower
or higher) value from human visual acuity — which would be defined as a ratio -, but it is a
variant (a variation, a variety, an exemplar, or even an archetype, etc.), amidst others, or at
least, of “human visual acuity” (defined with specific measures) with the same value (since it
absolutely applies the same definition, or rather intension). Thus, a specific quantitative
species/kind may still be intensionally defined.

Note that this reply to our final understanding of objection (iii) eliminates (very usual)
definitions of e.g. “fever” in terms of the many specific diseases of which it is a cause or an
effect (for a non-exhaustive list of the specific diseases associated with fever (and rash), cf.
Kaye & Kaye, 2015).

Thus, although “fever (of x)” or “(exo/endo)toxin release process” can be said in the absolute
extension of “effect x; of disease x2” or “cause y1 of disease )>” or can have as relative extension
“disease kind z” (cf. Sec. 3.2.2), “fever (of x)” or “(exo/endo)toxin release process” is not to be
absolutely (or even relatively) extensionally defined; one should not take the absolute
application of the intension of x (i.e. x’s absolute extension) for the definition of x itself (unless
one subscribes, of course, to extensional definitions).

Thus, here, the intuition that there is e.g. no color without one specific shade of color can be
interpreted as only requiring that a term should have an absolute extension (cf. Sec. 3.3.1 on
this requirement) — but not as saying that a term’s intension is its absolute extension (pace
objection (iii)).
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33 Excursus: Against Health as a Ratio

Our final reply to objection (iii) (cf. Sec. 3.2.3) seems to rule out the highly common theory of Aealth
(which goes back to mostly Hippocrates and Galen), according to which being healthy is having a ratio
(or a proportion, a homeostasis (cf. Virchow, 1958), a regulative mechanism, a harmony, a golden mean
(or golden middle way) (Ari. EFE), the scholastic idea that in medio stat uirtus, etc.), and, more
importantly, having e.g. a normal biological function is having polymorphic functional traits(/genetic
processes) (cf. Boorse, 1977; for an updated contemporary version of such a theory of health, cf. Sholl,
2014, whose theory of health as robust organismic flexibility is largely inspired by Canguilhem (1966)’s
work): e.g. having a healthy rate of glucose in blood (glycaemia) (on an empty stomach) may be
plausibly defined as having a glycaemia between 0.70 and 1.10 g / I; being of a healthy (or normal)
human blood group is (plausibly) being of either blood group 4 or B or 4B or O.

Other famous illustrations include, in quantitative genetics (under the broad but plausible acceptance of
what “genetic disease” means) (cf. Sec. 10.1.1), polygenic inherited traits - under a certain acceptance
of the term; under another deflationary acceptance of the term, polygenetic processes just are multiple
conjunct genetic processes all coding for a single trait) — like weight, height, eye or hair color, where
we can plausibly say that having e.g. a normal Auman eye color here is possessing either green eyes
(indirectly) due to (or, (partly) having as an (indirect) absolute realizer) a certain single-nucleotide
polymorphism in OCA2 gene, or blue eyes (indirectly) due to a certain (deleterious) genetic mutation
with HERC2 gene, or etc., where “green eyes” and “blue eyes” are plausibly said absolute realizers of
“human eye color”.

Indeed, one would say here that x has e.g. a healthy (or normal) glycaemia of e.g. 0.80 g/ 1, as well as y
has a healthy glycaemia of e.g. 1.00 g/ 1; but, if we say that x and y both have a healthy glycaemia, then
what allows us to say this is precisely that x and y both, actually, have properties falling under a healthy
glycaemia. Ditto for other cases: e.g. if having a normal human eye color is having either green eyes, or
blue eyes, or etc., then why do not we want to intuitively add to the list of these absolute realizers e.g.
“pink eyes”? For these absolute realizers are typically associated with having a mal/functioning human
eye color (e.g. conjunctivitis). We could plausibly argue that, if we can exclude from this list pink eyes,
then it is because the other specific eye colors would all apply the definition, or rather the intension of
the same specific genus.

If health is not to be absolutely extensionally (and disjunctively here) defined, then disease cannot be
defined as a violation of a statistical norm or of a ratio, or as a disproportion (pace Canguilhem, 1966).
Some remarks are here in order; first, it is important to distinguish between the theory of health as a
ratio (cf. Exc. 3.3) and the basic idea behind the famous Bio-Statistical Theory (BST) of health (Boorse,

1977; 2014) i.c. that we should not confuse a norm that is itself statistical (or a ratio) with a norm that is
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statistically established (as the BST of health (and disease) usually takes it) i.e. through e.g. frequentist
or Bayesian inference, for a statistically established norm can very well be itself non-statistical or not a
ratio: e.g. if from a sample of 100,000 healthy people we can notice that 80% of them possess a
glycaemia with a very precise single value, then we do not have to make a ratio over the whole sample
to get a statistical norm, but we can very well conclude that to have a healthy rate is to possess a very
precise single value.

As Boorse (1977) himself claims, this very precise single value does not have to be shared by some or
even one of the members of the reference class over which we average to get this result, but it “[...] is
an empirical ideal which [...] serves as the basis for health judgments in any species where we make
such judgments” (p. 557; my emphasis) i.e. that it is a certain benchmark.

However, a statistical norm or a ratio, in so far as it necessarily includes fwo extreme values (on a
continuum), seems statistically established; even if we proceed by induction from a single healthy
individual/particular/token, we would, nevertheless, make a ratio over the number of the token biological
processes of the single individual. Thus, in a nutshell, an average over a reference class may be either a
single value (shared or not by the members of the reference class in question) or a ratio (also shared or
not by the members of the reference class).

Second, the idea of health as a single perfect value, where any higher or lower (deviating/deviant) value
x ory is a disease is not to be confused, of course, with the idea that health is, contrarily, the possession
of any value different from x or y, or between x and y. Such a theory of health - which should also be
distinguished from the (positive) theory of health as a ratio - goes hand-in-hand with (or, encourages to
sustain) the general deflationary idea of health as the absence of disease — thus, where disease somehow

wears the trousers (Boorse, 1977).

34 Excursus: Quantitative Kinds

If e.g. there is only one perfect eye color (e.g. green eyes — under the assumption that they are here taken
as properties essential to e.g. attractiveness or light sensitivity), so as to exclude e.g. red eyes (i.e.
bloodshot eyes) to count as absolute realizers of “eye color”, we can still, however, plausibly defend, of
course, that different specific eye colors can be absolute realizers of e.g. “eyes” fout court (in a plausible,
though obviously incorrect (without pronouncing further on it), sense); or, to the contrary, if e.g. green
eyes are said the perfect (or correct) eye color, then it may very well be plausibly the case that e.g. big
or small green eyes can be absolute realizers of “green eyes”, although big or small eyes are, strictly
speaking, a malfunctioning eye size (on intransitivity in definitions, cf. Sec. 2.1.3).

Note that, if quantitative kinds are here concerned (i.e. kinds defined by iterations or duplications of a
certain quality like e.g. 25cm taken as 25x1cm), this is not the case for qualitative kinds i.e. kinds,

strictly speaking, constituted by qualities: e.g. scientists do not - at least, currently - describe human /ef#-
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handedness as a specific disease (or a defect or disorder), but only as a specificity or as a specific human
handedness (on the genetic factors of human handedness, cf. Annett, 2002; McManus, 2019).

In that sense, we might well argue that left-handed, right-handed, mixed-handed and ambidextrous
human beings just are three different specific or typical (normal) human beings — not atypical ones -, for
specific human beings just cannot — unlike cases for e.g. their eye color — be otherwise than either left-
, or right-, or mixed-handed or ambidextrous.

Indeed, we might well argue that human handedness is a specific qualitative kind (properly speaking) —
not a quantitative kind, which, if not defined with a single deemed normal value, shall be unfortunately
defined arbitrarily and vaguely.

Thus, the possible fear that, due to the high prevalence of quantitative kinds, there are only quantitative
kinds (and not also genuine qualitative kinds) has no place here. Quantitative kinds are especially
necessary for non-arbitrarily and —vaguely ruling out problematic cases, when there is too large a range
of (specific) cases for being qualitatively definable — without that being, of course, the raison d’étre of
quantitative kinds.

Allowing the existence of qualitative kinds does not preclude, of course, to sustaining to degrees of e.g.
disease for qualitative kinds: e.g. being only a little bit left-handed. It is not because quantitative kinds
are defined with a single deemed perfect value that degrees of e.g. disease apply only to them.

As an objection against the idea of quantitative kinds as being defined with a single value, we may well
resort to contextualist or perspectivist ideas, according to which the values ascribed to quantitative kinds
are different from one context to another one.

However attractive those ideas seem, the question of how to delineate what is normal within one and

the same context still arises.

3.24 Objection (iv): A Species as (Reduced to) an
Epistemic Entity

An objection so widespread, that it cannot be passed under silence here, is the one, according
to which (natural) species/kinds are (reduced to) epistemic entities or units® i.e., roughly, that
species/kinds would not exist as independent from an intentional agent; more precisely, along

objection (iv), a species/kind is a specific artefactual entity viz. an entity meant to complete

60 Although our own definition of species/kinds applies, as such, to natural as well as artefactual species/kinds (cf.
Exc. 2.7; Box 3.1), objection (iv) is still relevant here, for it reduces (what we take to be) natural kinds to mere
artefactual entities.
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specific epistemic tasks for scientists or researchers or even philosophers themselves (Lemeire,
2018) in different contexts: e.g. a species/kind is anything scientic practice (or philosophy) finds
useful, fruitful, interesting, needed, or relevant to postulate, so as to be successful (Ereshefsky
& Reydon, 2015; Magnus, 2012); or, species/kinds may be devices merely allowing (scientific)
classification (Franklin-Hall, 2015), unification (Schurz, personal communication, April 2019),
(inductive) inference or projectibility (Haggqvist, 2005), prediction, or explanation; or, they
can be just things having a heuristic value for e.g. (scientific) experimentation (on the new
experimentalism, cf. Mayo, 1996), modelling (Sterner, 2015) or else (cf. also Késtner, 2017; &
Andersen, 2018; Osbeck & Nersessian, 2015 on theories of causation/constitution — or, of
individuation practices - based on the researcher).

In other words, according to objection (iv), species/kinds exist (if not fully, at least in the only
interesting sense worth to be examined)®! pragmatically or as interest-relative (cf. Craver, 2009;
Kaiser, 2018a; Reznek, 1987; also Dasgupta, 2017), or definitions of species/kinds are
commonly said to be operational(ized) (vs. theoretical) (cf. Aucouturier & Demazeux, 2012 for
the concept of mental disease; Fuellen et al., 2019; Hacking, 1983; 1991).

One of the main motivations behind objection (iv) is, especially in an era of strongly naturalized
metaphysics of science, that philosophers do not merely care about how terms are used by
scientists, but they also do claim - (allegedly) in line with the sciences - that what those terms
mean 1s intimately related to how they are used, which (epistemic) purpose(s) they serve
(mostly explanatory), or the scientific framework within which they are embedded (on the
related famous thesis of meaning as use, cf. Wittgenstein, 1953).

A second motivation is that those philosophers generally think of a primacy of epistemology
(of science) over metaphysics (of science) (cf. also the motivations behind objection (v) of Sec.
3.2.5).

A third motivation coming specifically from the domain of the philosophy of medicine is that,
because of the constant risk of over-diagnosis and other practical reasons, a definition of disease
(kinds) considered as a specific species/kind shall be necessarily vague and stipulative (Rogers
& Walker, 2018), or must serve other epistemic purposes (Walker & Rogers, 2018), or just has
to be helpful to the medical practictioners (Doust et al., 2017).

A fourth important motivation behind objection (iv) is that it gives a straightforward and limpid
answer to the question of why species/kinds exist: they exist, because they are indispensable to

the success of science (and philosophy) (Lemeire, 2018).

1 The notion of existence can be also made interest-relative, of course.
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First, beyond the classical problems associated with (strong) anti-objectivist views on
kinds/species (cf. Esfeld, 2009), the main issue with objection (iv) is, unsurprisingly, its
reductionism 1i.e. the reduction of species/kinds to artefactual ones here — albeit such epistemic
entities can be conceived of as having an essence (plausibly speaking, or in compatibility with
our own account not restricted here to natural kinds).

Do species/kinds really exist, because they are able to solve such-and-such problems? Without
denying that there exist some specific things in the world, which are, indeed, artefactual viz.
epistemic here, it is obvious that there are - at least, also some - things in the world, which do
not exist for us, or to serve us (or any other intentional agent), and those things are (natural)
kinds (without this meaning that kinds/species are context-insensitive) (on my understanding
of context sensitivity, cf. Sec. 3.2.6); they are not there for us, or for giving us knowledge of
some good/bad, or for being crucial to our explanatory practices, etc.: e.g. albeit water (as H20)
is undeniably part of the explanation of many different explananda phenomena (or even, water
as H>O has an explanatory power on its own (ontologically taken here i.e., without requesting
the presence of any intentional agent asking why- or how-questions, that water is simply
constituted by, or is essentially, H>O)), water, nevertheless, does not exist to allow us to yield
those different scientific explanations, or it is in no meaningful sense helpful to us (for whatever
epistemic ends/purposes) to define water as HoO — it is just what water is essentially (rather
than e.g. XYZ) (and how we try to grasp it).

That much does not mean, of course, that water (as H20) is of no practical worth (at all) (e.g.
for the unificatory or classificatory purposes of science, etc.) — or even, that the act of defining
or explaining water as H>O is not a (human) ratiocinative activity -, it only means that water as
H>0, though being (necessarily) part of our epistemic practices, is not (essentially) those
practices, or its meaning is not conferred by our epistemic practices.

Second, not every entity is intuitively artefactual or, more specifically, epistemic, for there need
to be (at least) some entities able to play the role of fundamental entities, so as not to generate
any vicious ontological regress.

Third, as an argument not much discussed in the literature, we could argue that objection (iv)
leads to instrumentalization — even for an epistemic purpose -, which leads, in turn, to serious
(bio)ethical issues: e.g. the mere fact of considering an organism - even modified in a lab for
an experimental design - as (essentially) a tool, a craftwork, or something which is what I make
from it viz. here, more precisely, an epistemic entity (even if many other ethical principles are

respected: e.g. that it is a species capable of suffering, etc.) is deeply problematic by itself.
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A way out here for objection (iv) to avoid the above absurd consequences is to try to demarcate
somehow a theory of (natural) kinds/species from artefactual kinds by arguing that, if what
species/kinds are is their epistemic utility, then this epistemic utility is measured, amidst others,
with respect to the fact that species/kinds still capture something correct about the world
(Magnus, 2012).

However, this way out is already too much of a concession: it goes back to putting primacy of
metaphysics over the epistemological practice(s); species/kinds would no longer be (at least,
completely) made by our epistemic practices. Can they be both somehow or a little mind-
dependent and —independent, without being inconsistent? They cannot have it both ways.
Another way out for objection (iv) would be to subscribe to a certain weak instrumentalism i.e.
the position that only unobservable or non-manipulatable entities are purely epistemic entities
(Esfeld, 2009; Hacking, 1983).

However, the famous criterion of observability or manipulability for postulating, here, the
mind-independent existence of entities is not neutral, in the sense that it is itself an epistemic
criterion, which can, thus, varies from time to time depending on a certain state of knowledge.
If we are right with all this, then how to explain otherwise what was precisely the strength of
objection (iv) i.e. an easy understanding of the relationship between (the metaphysics of)
(natural) kinds and its epistemology?

Since this is a work in metaphysics of science, more precisely of disease (kinds) and related
properties, and due to the high complexity of this question, we can only briefly consider it. If
the reason why there are (natural) kinds/species cannot lie in the answer e.g. “Because we need
them to make sense of our (scientific) explanatory or unificatory practices” i.e. in some
practical reason — because of the fact that (natural) species/kinds are not there for us or any
other designer -, then the reason why there are species/kinds lies in the answer “Because they
have essences (or constituents)” (cf. Dasgupta, 2016 for the same point).

Why are there essences (or constituents)? What is clear is that we need not essences (or
constituents), for they are not meant to be useful for, or to (epistemically) contribute to,
whatever; albeit they are (certainly, very indirectly necessarily) part of our (explanatory)
practices (albeit they can be also part of something else, of course), they are not (directly) (part
of) those (explanatory) practices.

I follow, in the broad strokes, Dasgupta’s metaphysical rationalism here, where for him such
constituents exist, because they are autonomous facts 1.e., translated in our own jargon, they are
fundamental entities merely relatively realized i.e. that they somehow carry the world on their

shoulders (for this point about “genus”, cf. Sec. 3.3.1), albeit their credentials are, so to say,

81



3 Disease vs. Disease Kinds

purely ontological or only very indirectly epistemological®?

. Ditto for e.g. the subscription to a
highly permissive ontology, or even the focus on the concept of disease (and related ones) in a
PhD dissertation;

indeed, if we focus on the concept of disease (and related ones), that is simply because it is a
complex and elusive concept — not because it is a general and widely used concept, whose
analysis shall be (essentially) helpful to e.g. scientists or lay people -, whilst not ruling out, of
course, that the topic of disease is (indirectly) e.g. relevant to other philosophical and scientific

topics (e.g. health, life, death, maladaptation, genes, etc.) or explanatory practices, etc.

3.2.5 Objection (v): A Species as a Cluster Kind

A fifth popular objection that we could raise against our understanding of the genus-species
relationship is based on a highly common strategy used in contemporary philosophy (e.g. of
science) consisting in envisaging a species/kind as a cluster kind i.e. as a specific kind defined
as a cluster whose (some, or most, of its) members share similar (or common) but non-essential
properties (cf. e.g. Lewens, 2012; Ramsey, 2013); the strategy for positing the existence of
kinds as cluster kinds is (epistemically) based on the conviction that (i) the history of the
meaning of our words (or concepts) shows that we need flexible and revisable definitions of
words (or concepts) (Machery, 2009; Walker & Rogers, 2018) (at least, of general words or
concepts like SPECIES) — this can be roughly called “pessimistic meta-induction about concept
analyses”.

Furthermore, it is usually added that (ii) vagueness is inherent to our concept ascriptions (cf.
e.g. Keil etal., 2017, for the very concept of mental disease; Bolton, 2008; Sadegh-Zadeh, 2000;
2008 for the concept of disease). This strategy goes back to (at least) Wittgenstein (1953)’s
famous idea of family resemblance (cf. also Hull, 1965a-b; Pigliucci, 2003), to the widespread
theory of concepts as prototypes (Rosch, 1978; Rosch & Mervis, 1975) or as polythetic
(Needham, 1975; cf. Aragona, 2009 about mental diseases; e.g. on the (supposedly) 636, 120

62 Caveat on the lack of explanatory value of essentialism (about disease): we may fear that, as stated here,
essentialism (about disease) or, more generally, natural kind essentialism does not have much explanatory value,
if it is only very indirectly related to explanatory practices; thus, why should a scientist subscribe to essentialism
(about disease) (cf. Box 9.3 about essentialism about disease)?

Though we have to concede that point, we can still argue, nevertheless, that, generally speaking, as a metaphysical
theory, natural kind essentialism ultimately constrains epistemological issues: e.g. it is intuitive that to explain the
coronavirus is to provide evidence of knowledge of this disease, and this evidence spells out what the coronavirus
is, or what its nature is (on that point, cf. Ch. 10).

I acknowledge Ulrich Krohs for having asked about that issue (personal communication, April-June 2021).
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ways of having Post-Traumatic Stress Disorder (PTSD), Galatzer-Levy & Bryant, 2013) or as
polyeidic, according to which, roughly,

[...] a lexical concept C doesn't have definitional structure but has probabilistic structure in that
something falls under C just in case it satisfies a sufficient number of properties encoded by C’s

constituents (Margolis & Laurence, 2019),

i.e. that the members of C all share some similar but non-essential properties, and to the theory-
theory (of concepts) (Carey, 1985; Keil, 1989), which puts in analogy concepts with (a certain
understanding of) scientific theorizing.

On basis of the further incitation that (iii), with the advent of the (neo-)Darwinian theory of
evolution and the so-called modern synthesis, we are unable to find out (the set of the) essential
properties characterizing a specific biological species (cf. Sec. 3.2.6 for the reply to motivations
(1)-(i11)), many philosophers of biology (especially in the debate surrounding the specific
concept of biological species itself in evolutionary biology (for the debate, as entries, cf.
Ereshefsky, 2017; Wilkins, 2018)% - but also in e.g. philosophy of psychiatry (Varga, 2011;
on, more generally, psychiatric kinds as looping or unstable, cf. Hacking, 1995), of cognitive
science (Buckner, 2015), of chemistry (Higgqvist & Wikforss, 2018; pace Hoefer & Marti,
2019), or in metaphysics - have recently also followed the same trend (cf. Casetta & Vecchi,
2019; Ferreira Ruiz & Umerez, 2018; Griffiths, 1999; Hacking, 1991; Wilson et al., 2007) by
typically relying further on Boyd (1999a-b)’s Homeostatic Property Cluster (HPC) theory of
(natural) kinds, according to which, roughly, these similar but non-essential properties shared
by the members of a cluster kind are clustered together through homeostatic mechanisms (on
problems associated with the general reliance on homeostatic mechanisms, especially their
insufficiency in theories of biological functions, cf. Boorse, 1977; Craver, 2009; Dussault &
Gagné-Julien, 2015; Ereshefsky & Reydon, 2015; Krohs, 2009; 2011; Reydon, 2009a-b; Slater,
2015).

Thus, a supporter of the view of a biological species as a cluster kind shall typically argue,

along Boyd’s HPC theory of (natural) kinds — or, e.g. along another theory based on causal

 Two caveats (with terminological notes) on biological species/kinds and organisms: (i) some (cf. Ereshefsky,
2017) use the term “species” fout court to refer to what is for others, strictly speaking, biological species, where
for the latter ones “species” tout court refers, in turn, to (natural) kind (cf. Koslicki, 2008). It is clear that I situate
myself in this latter tradition.

(i1) The notion of biological species should not be confused with the narrower notion of organism, for, although
an organism is arguably one specific biological species, not every specific biological species is an organism, for
e.g. (indirect) (constitutive) parts of an organism are arguably specific biological species: e.g. blood can be said a
specific biological species without being a specific organism (on my understanding of “organism”, cf. Sec. 9.3.2).
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networks (Borsboom, 2017) -, that homeostatic mechanisms (or, e.g. causal networks) are
responsible for (or, underlie) the similar properties found among the members of the same
biological species, where, for this supporter, the notion of essence has become in philosophy
of science (especially in philosophy of evolutionary biology), in light of motivation (iii1), out of
flavor, old-fashioned, outdated or worth being eliminated, albeit it cannot be said obsolete
(unlike superseded pseudo-scientific terms like “phlogiston”, “miasm”, “phrenology”, etc.), as
long as it is currently (and coherently) (as shown here) — though marginally — used and
scrutinized in serious (or non-pseudoscientific) philosophy (of science) or, more specifically
here, of evolutionary biology (on pseudoscience, cf. Exc. 9.4; On the indispensability of the
notion of essence to solve a debate in philosophy of physics around spacetime substantivalism
and determinism, Bartels, 1996).

Indeed, from the Latin translation of the Aristotelian “odaia” into “essentia” to the latest (neo-
)Finean (1994a-b) theories of essence, one cannot sweep away more than 2000 years of the
notion of essence (and as much controversy around it) by claiming it “obsolete” (without
denying that, of course, in philosophy of science, the onus is on the essentialist — which explains
the presence of Ch. 3).

If we apply now this strategy so as to raise a general objection against our definition of the
genus-species relationship, then objection (v) amounts to the argued thesis that a species tout
court is a cluster whose members share similar but non-essential properties under which the
species falls, where the possession of some property F' (e.g. having a homeostatic mechanism)
makes true that the members share these similar but non-essential properties (or, constrains
which properties are relevant for belonging to the same species); of course, as such, the basic
idea of SPECIES as a cluster concept remains silent on whether this property F'is to be conceived
of as a genus (with a differentia) under which the species falls or as some absolute realizers of
the species; we can stay content here by saying that property F can be conceived of as a genus,
but it does not have to®*: e.g. the biological species {human being} would be said here a cluster
kind whose members share similar but non-essential properties like being bipedal, having an
articulated language, etc., clustered together through the possession of a certain homeostatic
mechanistic property (e.g. being a rational animal) and found out through e.g. phenetic

analyses; the biological species {Canis (lupus) familiaris} or {dog} would be a cluster kind

6 If objection (v) is cashed out as such, then many more specific theories of (natural) kinds, roughly, fall under it:
e.g. Quine (1969)’s liberal conception of kinds as sets, Dupré (1993; 1999)’s and Hacking (1991)’s promiscuous
realistic theory of (natural) kinds, or Ereshefsky and Reydon (2015)’s theory of (natural) kinds.
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whose members share specific properties like having four legs, having two eyes, etc.%, also
clustered together through the possession of a certain homeostatic mechanistic property (e.g.
having a common genetic material; being exposed to the same environmental pressures) — albeit
a cluster kind does not have to be reductive, of course; the kind {STD} would be a cluster kind
defined with respect to the common properties shared by its members clustered together through
(or, underlid by) the possession of some property F' (e.g. being a disease spread by sex).

To directly address objection (v), we can stay content with showing that a species is not a cluster
kind whose members share similar but non-essential properties, because it is (absolutely
intensionally) reducible to plausible views (among which ours) still appealing, actually, to the
notion of essence, without this implying that we are necessarily talking, of course, about a genus
in conjunction with a differentia i.e. without turning our reply to objection (v) into a positive
argument for our own conception of the genus-species relationship (cf. Box 3.1; also Hommen,
2019 for a similar point).

Indeed, to reply to objection (v), it is sufficient to demonstrate that it is not necessary for a
species to be a cluster kind (e.g. by showing that {species} can be plausibly conceived of as
having an essence), rather than to precisely show that a species is to be strictly conceived of as
a genus and a differentia.

A first shortcoming with objection (v) is that, at the reflexive level, we can argue that a theory
of kinds as cluster kinds is self-contradictory. Indeed, objection (v) is based on the conviction
that specific species/kinds like Canis (lupus) familiaris can be only vaguely (i.e. here non-
essentially) analyzed, and that a general theory of species/kinds should take into account this

fact.

%5 Caveat on taxonomies: some philosophers have argued that commonsensical (sometimes called “folk” or “lay”)
taxonomies (or taxonomies based on the manifest image) do not always correspond, of course, to scientific
taxonomies (or taxonomies based on the scientific image) — though they may (e.g. Boa constrictor): e.g. “lily”
does not have the same reference as the one of the biological kind called “Lilium” (cf. Dupré, 1993 for this famous
example; also Strevens, 2019); or, “mold” has an everyday more inclusive acceptation than the restricted biological
notion of mold.

By equating e.g. the biological species Canis (lupus) familiaris with what laymen are used to (commonsensically)
call “dog”, and by following our own metaphilosophy (cf. Ch. 2-3), I assume here that there is a single correct
(general) taxonomy (or taxonomical system) viz. a common sense (or intuitive) one - within which some specific
(typically lower-level) kinds or constituents of (higher-levels) kinds are studied and themselves classified, of
course, by the (natural) sciences other than philosophy (e.g. cancer (kinds)), while others by philosophy (e.g.
disease (kinds)) -, albeit a scientific taxonomy (typically when it goes outside its proper province) may correspond,
indeed, to an intuitive one in some cases (cf. e.g. Sec. 4.1 for an intuitive taxonomy of disease kinds broadly
corresponding to a scientific one).

Thus, talk about, in a certain illustration, e.g. the biological species Canis (lupus) familiaris — or, the use of the
strict locution “Canis (lupus) familiaris” in an example - should not lead the reader think that we are necessarily
following a scientific taxonomy (by opposition with a commonsense-based one), or that we are necessarily talking
about something else than a dog, although, in the context of an example, we can plausibly do so, of course.
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However, this general theory of species/kinds as clusters is itself not vague, but it can, rather,
be interpreted as stating that what is essential to a kind/species is that its members share similar
but non-essential properties.

But, secondly and more importantly, the main shortcoming with objection (v) is that, following
our previous answers to objections (i) and (ii) of, respectively, Sec. 3.2.1 and 3.2.2, objection
(v) is (absolutely intensionally) reducible to a (minimal) conception of species as having one
and the same essence, which variously deals, as far as it can, with the above motivations (i)-
(ii1) at the basis of objection (v); from this, one can still consistently claim that there are, indeed,
specific species (pace Brigandt, 2003 — which admits the point, but still tries to argue for a
certain pluralism with respect to the biological species concept).

Indeed, saying that e.g. what makes true the fact that the members of {Canis (lupus) familiaris}
share similar properties is their sharing a homeostatic mechanism viz. a common genetic
material or the exposition to the same environmental pressures just amounts to saying that all
the members of {Canis (lupus) familiaris} share the same essence (cf. Slater, 2015 for a similar
point).

That much does not imply, of course, that this specific essence is necessarily the correct one
for the species Canis (lupus) familiaris, but it still remains true that we can plausibly conceive
of it as an essence as e.g. Walsh (2006)’s evolutionary essentialism (i.e., roughly, an essence as
some goal-directed capacity (e.g. a homeostatic mechanism) for a species/kind) or or even as
our own conception of essence does (cf. Ch. 2; Sec. 3.1.1) (cf. also the so-called “relational
essentialism” of Austin, 2018; Griffiths, 1999; LaPorte, 2004; Okasha, 2002, or the “intrinsic
essentialism” of Devitt, 2008; pace Barker, 2010; Lewens, 2012; also Hommen, 2019), or the
“origin essentialism” of Kripke, 1980; Forbes, 1986; Salmon 1981)%. We see no reason why
the word “essence” could not be used, indeed, (with a non-empty meaning) in those

circumstances.

3.2.6 Objection (vi): A Species as an Evolving Kind

A sixth and last objection — closely related to objection (v) (cf. Sec. 3.2.5) — comes as follows:

a species cannot be essentially a genus plus a differentia, but is, actually, an evolving kind

% Terminological note on (biological) natural kind essentialism: for us, talk about (biological) natural kind
essentialism is either redundant, for the notion of essence only applies, indeed, to kinds/species, or uselessly
restrictive, for the notion of essence also applies to artefactual kinds, actually.
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understood in a certain way i.e. (for the sake of objection (vi)) a kind absolutely extensionally
defined with respect to its members changing through time (or, minimally taken, as a /ineage
i.e. descent from a common ancestor)®’. Along objection (vi), a species/kind tout court is an
evolving (or changing) kind through time defined with respect to its (diachronic) absolute
realizers i.e. that a species is, more precisely, a collection (or a class) of specific evolving kinds
(at least one) — and not defined as having an essence in the (plausible) form of e.g. a genus and
a differentia, or maybe even a cluster kind (cf. objection (v) in Sec. 3.2.5), or as having multiple
essences.

As for objection (v) (cf. Sec. 3.2.5), the idea at the basis of objection (vi) is peculiarly
widespread in the debate surrounding the concept of biological species (Ereshefsky, 2017; cf.
e.g. Kronfeldner, 2018 for a focus on human nature), where it is argued in our post-Darwinian
era that a biological species cannot be defined by sorting out its specific essence like, in our
case, a specific genus and a specific differentia, for a biological species is a specific evolving
kind (as understood along objection (vi)) (on, more generally, so-called Darwinian metaphysics
or, more generally, evolutionary naturalism, cf. e.g. Faye, 2016; von Sydow, 2012); David Hull
(1965a-b; 1978) e.g. has argued that biological speciation is a gradual process, and that, as such,

there is no way to draw a precise boundary between one biological species and another one®®,

7 Four caveats on objection (vi): (i) as such, objection (vi) follows in a specific way a process ontology (more
generally, on the so-called doctrine or tenet of temporal parts (or four-dimensionalism or perdurantism), cf. e.g.
Hawley, 2020; Lewis, 1986).
(i1) One can say that objection (v) (cf. Sec. 3.2.5) is about how to synchronically (i.e. in a three-dimensionalist
framework or endurantism) define a species by allowing sufficient (synchronic) variation within it (i.e. by
extensionally defining “species” in terms of some of its (synchronic) members) (cf. Koslicki, 2003 on three-
dimensionalism), while objection (vi) is about how to diachronically define (i.e. within a process ontology) a
species by allowing sufficient (diachronic) variation within it (i.e. by absolutely extensionally defining “species”
in terms of its (diachronic) absolute realizers).
In that sense, objection (v) (cf. Sec. 3.2.5) (when specifically about biological species, of course) is more related
to phenetics, while objection (vi) to cladistics or, metaphorically, evolutionary trees (in systematics, narrowly
taken).
(iii) It is paramount not to assimilate our constitutive ontology (cf. Ch. 2) with three-dimensionalism i.e. with an
ontology of states or, at a more general level, (commonly but misleadingly said (Stout, 2016) — due to the prima
facie exclusion of instant states) of continuants (on states, cf. e.g. Marcus, 2009; on continuants, Wiggins, 2016).
As such, our constitutive ontology is compatible both with a state ontology and a process ontology (on process
philosophy and (causal) processes, cf., amongst others, Rescher, 1996; Seibt, 2017). Indeed, a temporally extended
entity viz., more specifically, a process can plausibly be constitutively defined i.e. within (our understanding of) a
genus-species hierarchy (cf. Box 3.1).
(iv) Thus, for objection (vi) to be a proper objection against our definition of species/kinds (cf. Box 3.1) it is not
sufficient to draw on a dynamical/evolutionary picture of kinds (since, as such, an evolving kind may be plausibly
essentially defined), but on an extensionalist dynamical picture of kinds.
Indeed, it is not because a process may be minimally taken as a temporal succession of stafes x, y and z to get a
certain state a (cf. Box 9.2) that we are extensionally defining a process as a temporal succession of varied specific
kinds/species. Thus, addressing objection (vi) does not amount to showing that a species is not to be conceived of
as an evolving kind simpliciter, but to showing that a species is not to be conceived of as an evolving kind
absolutely extensionally defined i.e. as a collection of specific evolving kinds.
%8 This historical line of thought, actually, goes back to (at least) the famous sorites paradoxes (as an entry, cf.
Hyde & Raffman, 2018; on vagueness, cf. Sec. 3.2.5; Sorensen, 2018).
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An evolutionary approach to the kind/species disease (kind) itself - and not specifically to
biological species - is also very widespread. This approach is sometimes called “evolutionary
medicine” (cf. Ananth, 2016; 2017; Nesse, 2001; Nesse & Williams, 1994; Sarto-Jackson,
2018; for the more specific distinction between evolutionary and Darwinian medicine, where,
roughly, Darwinian medicine is the narrow field relying on natural selection only, Méthot,
2015; on, more specifically, evolutionary psychiatry, Adriaens & De Block, 2011; for criticisms
on evolutionary medicine, Cournoyea, 2017): it is claimed that a disease (kind) should be
evolutionarily defined (understood in a certain sense, of course)®.

In a nutshell, evolutionary medicine (in its strong version) applies evolutionary thinking (in a
certain way) about disease (kinds) like evolutionary biology about biological species: e.g.
instead of defining a specific disease like atherosclerosis (or arteriosclerotic vascular disease)
as being constituted by a long generation of atheromatous plaques or a kind of heart attack as
being constituted by a heart attack (disease) plus specific negative causes and effects (cf. Box
4.2) (i.e. a proximate constitutive explanation), evolutionary medical practitioners are looking
for the reasons why people continue now to be diseased — or, why natural selection does not
fully eliminate diseases - through understanding how past species have developed specific
diseases; they typically answer that diseases can be ultimately evolutionarily explained through
a temporal mismatch between inheritance of genetic processes - acknowledged as ultimate or
fundamental units - from the Pleistocene era and (rapid) environmental changes through time
(i.e. an ultimate evolutionary explanation — especially here in the narrow field of Darwinian
medicine) (on the distinction between proximate and ultimate explanations, cf. Mayr, 1963;
Tinbergen, 1963; also Kitcher, 1984; Nesse, 2013; on issues pertaining to this famous
distinction, Exc. 3.7).

% Caveat on evolutionary medicine and fallacies: (i) to remain fully consistent with objection (vi), according to
which species are to be uniquely defined as evolving kinds (as understood along objection (vi)), I rely here on a
strong version of evolutionary medicine, according to which diseases are to be umiquely defined along an
evolutionary line.

Note, however, that most (if not all) evolutionary medical practitioners (and philosophers) hold a pluralist
(however understood) or compatibilist view between what they take as evolutionary explanations and other
specific non-evolutionary explanations: e.g. proximate causal explanations, proximate constitutive explanations,
etc. (cf. Méthot, 2015).

Albeit not common, holding a strong view on evolutionary medicine does not make our point here a straw man
argument, for a straw man argument is a fallacious attack on one’s opponent view by intentionally
mis(re)formulating the opponent’s position or misattributing to the opponent a certain position — which is clearly
not the case here with a simple distinction between two (plausible) positions.

Furthermore, a(n) undefended or not much defended view might well be very much plausible or just overlooked;
thus, attacking a(n) undefended or not much defended position does not make the argument(s) necessarily weak.
I acknowledge Nina Kranke (personal communication, November 2018) for having pointed this to me.
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Thus, for evolutionary medicine (in a strong version), a disease is to be defined not e.g.
constitutively, but (diachronically) absolutely extensionally through understanding how past
species have developed specific diseases.

Another compelling (and pervasive) empirical argument in favor of objection (vi) has been put
forward, according to which, if a biological species is necessarily absolutely realized (or
necessarily has an absolute extension) (cf. Sec. 3.3.1), then positing (immutable) essences (like
a genus and a differentia) makes it unlikely to ever find absolute realizers, mostly due to
(diachronic) variation (or variability) in traits (or genetic processes) within the absolute
realizers of one and the same biological species (Sober, 1980; cf. also Walsh, 2006).

A third powerful (and cogent) empirical argument is that the view of biological species as
having an essence rests on a picture of kinds as time-less (or eternal), and this picture is
untenable in light of e.g. the history of species extinction/birth (i.e. speciation) (Richards, 2016).
A first quick and bad reply to objection (vi) is to argue that objection (vi), by defining a species
as an evolving kind (as understood along objection (vi)), absolutely extensionally defines a
species with respect to its realizers. As such, objection (vi) would be, thus, an objection against
intensional definitions (cf. Ch. 2) — and not directly against our definition of the genus-species
relationship (cf. Box 3.1).

Nevertheless, even if this is true, it remains the case that objection (vi) does not pronounce
beyond a certain (plausible) definition of a species; objection (vi)’s scope is here limited to our
analysis of a species, to be precise (cf. Box 3.1). Thus, objection (vi) is to be addressed at that
same level.

The second reply to objection (vi) replies, more precisely, to Hull’s vagueness argument for
(biological) speciation: it 1s argued that, along objection (vi), it is not clear, in evolutionary
theory, at what precise point in time we can safely say that what we get are two different
biological species (with different absolute realizers) rather than two different absolute realizers
of one and the same biological species.

However, we can still ask: until what drastic extent can we really allow (trait or genetic process)
variations to obtain among the absolute realizers, which are themselves specific (here
biological) species or organisms (since, along objection (vi), a species is absolutely
extensionally defined), of the same (biological) species to still talk about absolute realizers
falling under one and the same (biological) species (on the phenomenon known as phenotypic
plasticity or novelty, ct. Peterson & Miiller, 2015; on e.g. neuroplasticity as a certain phenotypic
plasticity, Mandolesi et al., 2017; on holobionts and phenotypic variation, Haag, 2018; on the
history of variation, Winther, 2000)? Which exact range of (allegedly) normal (trait or genetic
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process) variations (or, trait/genetic process variations within a same standard or norm) can we
allow to obtain? Or, when does (biological) speciation really occur?

E.g., in the course of biological speciation, when can a (biological) variety or specimen (more
precisely, an absolute realizer here) of a biological species called “Darwin’s finches” be still
said a variety (or, an illustration or example) of this species or, to the contrary, a variety of
another biological species (on Darwin’s finches, cf. Sachse, 2011)? Following modern synthesis
(Dobzhansky, 1937; Fisher, 1930; Mayr, 1942; cf. also Mayr & Provine, 1980), one can bring
the answer that, due to different environments of evolutionary adaptedness in the Galapagos,
different advantageous genetic mutations are fixed in a variety of Darwin’s finches such that
this variety cannot interbreed any more with the other varieties, where, at this precise moment,
this variety belongs, thus, to another biological species than Darwin’s finches.

However arbitrary the non-interbreeding condition seems to be — for, the mere possibility to
produce such offspring through interbreeding is not excluded (e.g. zebroids or zebra hybrids
i.e. the offspring of a zebra and an equine, or ligers/tigons i.e. the offspring of a male lion/tiger
and a female tiger/lion, etc.), although they are rarely healthy species (but they are still
(diseased) biological species) -, this condition for delineating which varieties can belong to one
and the same biological species (absolutely extensionally defined) can also be seen precisely as
a(n) (fixed or permanent) essential feature for x and y to belong to one and the same biological
species (cf. also Dasgupta, 2016 for a similar point about why-questions). As such, a biological
species (even understood as an evolving kind) can be still plausibly defined with an essence (cf.
Sec. 3.1.1-3.1.2).

Ditto for other (weakly) pluralist attempts claiming that (biological) species e.g. “[...] are
segments of metapopulation lineages whose constituents are Mendelian populations
characterized by their own gene-phene pool” (Casetta & Vecchi, 2019, p. 3) or that “[...]
virtually all contemporary definitions of the species category are based on a common general
concept of species: the concept of species as (segments of) metapopulation lineages” (de
Queiroz, 2005, p. 6602; cf. also 2007) i.e. an homogeneous population with common ancestry,
or as a clade — which, like for our reply to objection (v) (cf. Sec. 3.2.5), can be assimilated,
indeed, to an essential feature (compatible with our own account) for something to be, actually,

a (biological) species -, or even definitions of species based on inclusive fitness or reproduction
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(Foot, 2001; Thompson, 2008; also Kronfeldner, 2018) or homeostasis, without rejecting, of
course, the existence of different more specific concepts of a (biological) species’’.

Note that the same is also true for evolutionary medicine (in a strong version). Indeed, although
evolutionary medicine can be said to absolutely extensionally define diseases as specific
diseases changing through time, these specific diseases seem to be themselves defined not
absolutely extensionally — rather, as genetic processes environmentally maladapted.

To sum up, a definition of kinds as evolving kinds (as understood along objection (vi)) cannot
replace, or fails to get rid of, an essentialist (under a plausible if not correct reading) approach
to kinds. As for our reply to objection (v) (cf. Sec. 3.2.5), we can argue that objection (vi) can
be reduced to a (plausible if not correct) essentialism about species/kinds.

To more directly and generally tackle the vagueness argument, we can use the famous ship of
Theseus puzzle (at least, in one of its (most ancient) interpretations): at which moment or is
there a moment in time, where the original ship of Theseus constituted by planks, which are
gradually replaced in time, ceases to be the original ship of Theseus to become another replaced
ship?

A proponent of kinds as evolving kinds (as understood along objection (vi)) shall answer that
to have vague boundaries (or, that there is no clear-cut answer to the ship of Theseus paradox)
is, actually, a virtue for a theory of kinds (cf. Barnes, 2010; Barnes & Williams, 2011).

But, the question of how to characterize the permissible changes (or modifications) for a
specific species to remain the same species, and the ones that are not permissible, still remains
to be answered.

Along a (neo-)Aristotelian line of thought about change (over time), change comes only in two
varieties (on that, cf. Brower, 2010; Cohen, 2012; Gallois, 2017; Mortensen, 2020): (i)
accidental (or extrinsic) change (also called “alteration” in the Aristotelian idiom (Phys. A.7)
- at least, for qualities) (plausibly taken); (ii) substantial change (GC. 1.4, 319b25-319b31) (or
transformation, in an Aristotelian vein).

Thus, along this Aristotelian line (GC. 11.1-5; cf. Phys. Z; also Charles, 2017), either a specific
kind/species (e.g. a state or a process) does not, actually, change (or, becomes different), but
only its accidental (or extrinsic, in our jargon) properties change (i.e. accidental or extrinsic
change), or (a) specific kind(s)/species(s) (typically states or processes themselves) do(es)

change i.e. that (a) same-level specific kind(s)/species(s) is/are generated or destroyed through

70 Caveat on homology: note that homologuous features are unlikely to count as essential features, for a feature of
x shared in ancestry with another one does not imply that this feature is (plausibly if not correctly) essential to x;
indeed, this feature can very well be accidental or extrinsic (though shared in ancestry).
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a process (i.e. substantial change or change tout court, when sufficiently clear): e.g., in our
vein, from non-two daughter cells divided and grouped to two daughter cells divided and
grouped through the process of cell division (on the distinction between varieties of change (i)
and (i1) as a way to solve the so-called paradox of change, according to which, if something
changes, then it cannot remain one and the same, but if it does not remain somehow one and
the same, then it just cannot undergo any change, cf. Gallois, 2017; Hofweber, 2009).

But, if an evolving kind (as understood along objection (vi)) falls under substantial change (of
states or of processes) (as understood here), then there are no permissible changes for an
evolving kind, for it is a change of states or of processes themselves (cf. Box 9.2 for our
definition of a process).

However, if so, this evolving kind does not have to be necessarily defined, along objection (vi),
absolutely extensionally with respect to specific (diachronic) kinds — thus, also themselves
evolving kinds (defined in the same way) -, for we might argue that there is no more reason to
use substantial change as being how a process is (being) generated/destroyed through its
intensional parts understood here as (lower-level) processes themselves than to use substantial
change as being about how, from/to a contradictory state of (—)y, a certain state (—)y is (being)
generated/destroyed by generating/destroying (—)y’s intensional parts understood here as
specific states. Thus, there 1s no (positive) reason to absolutely extensionally define an evolving
kind: it can be plausibly defined along an essentialist line.

The third reply to objection (vi) addresses, more precisely, Sober’s argument for the
impossibility to find out absolute realizers: a species/kind is not a temporal succession (or
change) of miscellaneous (at least, one) specific species/kinds themselves (also defined as
evolving kinds — along objection (vi)).

As a first but weak answer to this challenge, it is not definitional to a species/kind to be a
temporal succession of several specific species/kinds.

Indeed, it may very well happen that e.g. a biological species had just one single variant
throughout the history of life on earth (or in other planetary systems or even in possible worlds):
e.g. some bacteria are fossilized in the same environmental conditions for billion years; or, so-
called “living fossils” (e.g. goblin sharks, platypuses, coelacanths, tadpole shrimps, etc.) have
constantly remained through time (almost) alike, while their environmental conditions may
have changed.

One could object here that a species/kind is still capable of evolution, or a species/kind is
evolvable (ctf. Bedau, 2008). Beyond the fact that a theory of kinds as evolvable just is different

from a theory of kinds as evolving, the theory of kinds as evolvable also suffers from its own
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problems like the issue concerning the fact that, if a specific kind were never to manifest its
disposition to evolve, then we would certainly be reluctant in claiming that this kind had,
actually, the capacity to evolve, but never used it; we would certainly be more sympathetic to
the idea that this kind, rather, just never had the disposition in question.

Nevertheless, all this does not undermine the fact that one can stay content with having
necessarily for a species/kind (at least) one single variant (or absolute realizer) (cf. Sec. 3.3.1).
Second, in order to find out plausible absolute realizers of a specific kind/species, it is not
necessary to define a kind as an evolving kind (as understood along objection (vi)), but it is
sufficient to demonstrate that every (even teeny tiny) (trait or genetic process) variation (or
absolute realizer of an evolving kind) can be, actually, plausibly defined as a specific
(biological) kind along an essentialist line (although not necessarily, of course, within a genus-
species hierarchy (as understood here)).

There is no (phenotypic or genetic) variation to be allowed (as defining features) within one
and the same specific (biological) kind/species: e.g. one and the same plant Hieracium
umbellatum does not have, definitionally speaking, phenotypic variations depending on a
change of environment, or does not adapt to (or, accommodate with) environmental change
through change (e.g. as a plant with specifically shaped leaves and inflorescences in a rocky
environment; or as a plant with differently shaped leaves and inflorescences in a desert
environment), but these plants (which may be situated in different environments) can very well
be counted just as two different or varied Hieracia umbellata in their own right (as long as, of
course, a specific shape of leaves and inflorescences is not an essential quantitative property of
Hieracium umbellatum) (on quantitative kinds/species, cf. Exc. 3.4; on our permissive neo-
Aristotelian ontology, Exc. 3.5)"".

A consequence of this idea is that we should acknowledge the existence of many more (highly
specific) kinds/species than the ones whose existence is taken prima facie for granted today in
quotidian discourse and in the sciences. In that sense, an austere Quinean-style ontology of
seeing species as evolving kinds (as understood along objection (vi)) would be replaced by a
permissive neo-Aristotelian ontology leaving room for far many more (highly) specific species

than are widely acknowledged right now (on precision medicine, cf. Exc. 3.6).

"I Two caveats here on environmental change: (i) that there is no genetic or phenotypic variation to be allowed
should not be taken as implying the rough idea that health is based, to the contrary, strictly speaking, on the
resistance to e.g. environmental pressures or forces (cf. Sec. 9.3.3).
(i) Nor should our point be taken as implying a state ontology, albeit this is unfortunately often done in the
literature (cf. e.g. DiFrisco, 2018).
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A major advantage with this permissive neo-Aristotelian ontology is that we can very well
acknowledge that (specific) kinds like disease(s) (kinds) can be, in a certain minimal sense,
context-sensitive or —dependent without resorting to, nevertheless, contextualist (or
perspectivist) solutions’?, or making our (monistic) ontology a shallow essentialism a la L. A.
Paul (2006; cf. also Forbes, 1986), for the multiplication of existing kinds/species makes it
unlikely that there are (at least) two different (correct) irreconcilable perspectives on one and
the same specific kind/species, rather than, actually, two different highly specific kinds/species
themselves (with a single correct perspective on each one), which can very well appear, of
course, in two different contexts, settings or environments (of evolutionary adaptedness) i.e.
that, even disparate, such entities could still be said specific existent kinds/species themselves
perhaps falling under a more general existent species/kind too (however minimally such a
general kind is to be defined).

A second advantage is that it allows us to give a simple account — or rather, a dissolution - of
the (related) problem of vestigiality i.e. the issue over the continuous presence of some
species/kinds (e.g. genetic processes/traits) supposed to have lost what they were originally
meant for, their original essence or function.

Indeed, if we are right that species/kinds should not be defined as evolving (or as being
somehow related to past variants), then there is absolutely no reason to hold that e.g. the human
appendix (as contemporarily known) is a vestige, for the human appendix (with what it was
meant for) in the past is not the same as the current human appendix, which has its own essence
or function (still much debated) — it was only another (past) variant of the human appendix with
its own essence or function: e.g. maybe digesting the cellulose of plants (like for other
primates).

Or, another way to dissolve the vestigiality problem is to argue that, to the contrary, the current
human appendix (as being still different from a past one) is just the host of a certain biological

malfunction.

2 Caveat on quantitative kinds: with our permissive neo-Aristotelian ontology, there also exist varied normal
quantitative kinds (all with different correct — but still single - values), which just are different depending on the
context or environment where they are to be found: e.g. having a 20/10 visual acuity on the Snellen chart is
certainly having for a human being a normal sight within a bright environment (necessarily absolutely realized, of
course).

However, so as not to fall with the same problem of arbitrariness and vagueness (cf. Sec. 3.2.3), one cannot say
that there would exist, thus, one single overall quantitative kind, under which all the other more specific
quantitative kinds (with different values) would fall. Does it mean that there is no species e.g. human being or
Canis (lupus) familiaris existing out of a certain context?

That there is no, indeed, overall quantitative kind does not mean that there is no overall qualitative kind: e.g. the
species/kind human being or Canis (lupus) familiaris (tout court) would exist as a qualitative kind.

I acknowledge Ulrich Krohs (personal communication, April-June 2021) for having asked about this issue.
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Drawing on the acknowledgement of the existence of highly specific kinds/species (for a plea
that the Diagnostic and Statistical Manual of Mental Disorders (DSM) should pursue into this
direction, cf. Tsou, 2019), it is not necessary to define, thus, a kind as a temporal succession (or
change) of varied specific kinds; Sober’s argument is not a motivation for subscribing to a view
of kinds as evolving kinds (as understood along objection (vi)), if we subscribe to a maximal
neo-Aristotelian ontology’>.

A fourth reply to objection (vi)’s last argument is that it is not necessary to argue for
kinds/species as evolving (as understood along objection (vi)) to account for species
extinction/birth (i.e. speciation).

Indeed, one of the arguments in favor of objection (vi) is that a conception of kinds as having
an (immutable) essence (e.g. a genus plus a differentia) presupposes a picture of kinds as time-
less (or eternal), and that such a picture should be abandoned in favor of a picture of kinds as
evolving kinds (as understood along objection (vi)).

However, this presupposition from objection (vi) is false: one can perfectly well sustain an
essentialist (under a plausible reading) view of species as well as account for species
extinction/birth i.e. being both in favor of seeing species as plausibly having an essence and
against seeing them as time-less: e.g. the (here natural) kind/species Tyrannosaurus rex can
very well be conceived of as a specific biological species plausibly having an essence, whose
type was instantiated at time #1 (or from a certain stretch of time to another one, if 7. rex is

deemed a process), but is no longer instantiated at time fi.e. that no token at time ¢ instantiates

it’*,

73 Caveat on higher/lower-level diseases: exactly like a specific disease may have as constituents (what absolutely
fall under) specific lower-level diseases themselves, but is not (to be strictly defined as) a set of these lower-level
diseases, a certain (yet to be fully generated/born) human being may be (plausibly) said to have as constituents
(what absolutely fall under) other specific lower-level human beings themselves (e.g. Homo sapiens, Homo
sapiens sapiens, etc.), but is not (to be strictly defined as) a set of those lower-level human beings.

741 assume here that token representations at time f, (e.g. in silico, on a movie screen, in a comics, in a book, etc.)
of T. rex are here not truly tokens themselves of the (natural) biological species T. rex — albeit T. rex (as a natural
biological kind) may very well reappear at a later time #+1, of course.

Indeed, such representations may be said model descriptions (or implementations) viz. of a model (or a
representation) of 7. rex (cf. Weisberg, 2013 for the so-called indirect view of models).

Or, if T. rex is really to be said a token tout court in this context at time #y, then it is maybe a token of the artefactual
(or, more precisely, fictional) type 7. rex.

However, with this distinction in hand, we may worry that a maximal neo-Aristotelian ontology confuses tokens
with token representations, for we could argue that e.g. a token Pegasus does not exist as such, but only token
representations of it truly exist i.e. that only (at least) one token model (or model description) of Pegasus truly
exists — not one token Pegasus itself.

Moreover, this confusion can be also easily motivated by holding a representationalist account of tokens, where,
roughly, tokens are said representations of a type (Szabo, 1999).

However, first, a token model of Pegasus still targets Pegasus, albeit, at a more global level, artefactual objects
can certainly be considered themselves as being somehow representations (or imitations) of natural objects: can
there consistently be targets which are non-existent (on this famous problem, cf. Reicher, 2019)?
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And if it happens that a token of the type is present at time #+1, then we shall not say that the
type 7. rex was present between the time interval 7o and #+1 (when there is no instance of it), but
that the very same type just comes into existence (once again) at the same time #+1, when there
is (at least) one token of it (on the doctrine of so-called uniuersalia in rebus or immanent
universals, cf. Armstrong, 1978; Wollheim, 1968)”°.

In other words, following our illustration, the (very same) type 7. rex (because it is a universal)
may be said to have an intermittent (or occasional) existence (cf. Koslicki, 2008) or, more
simply put, to reappear, depending on the presence and absence of its tokens.

Ditto, of course, for specific resurrected diseases (kinds) themselves (which have been wrongly

assessed (or estimated) in the past as completely eradicated forever)’®: e.g. sweating disease

Second, even though we maintain a strict distinction between a token model and its target (system), abstract
artifacts (or, more specifically, an artefactual type) like Pegasus may truly have tokens, which are not to be
interpreted as token models of Pegasus: we can intentionally construct or build e.g. a token computer, without this
implying that this construction is a token model of a computer, or e.g. the (alleged) replica of the Trojan horse
situated in Canakkale in Turkey is maybe (here) one token of the Trojan horse — rather than a token mode! of the
Trojan horse - i.e. that we have to distinguish between a token of an artefactual type itself like a computer and a
token representation of it (e.g. a token drawing/painting/etc. of a computer), albeit the former can also very well
be used, of course, as (a vehicle for) a certain representation (e.g. a computer as a representation of a human brain).
That much also applies, of course, to concepts.

75 Three caveats with terminological notes on tropes and immanent universals: (i) we may fear that with a maximal
or permissive neo-Aristotelian ontology we eventually do not get universals but tropes (understood as abstract
particulars (plausibly taken)) (on tropes, cf. Campbell, 1990; Maurin, 2013; Mulligan et al., 1984; Smith &
Mulligan, 1983), for, if there are so many different specific universals (alongside specific kinds/species), then a
trope theorist might argue that there is always, actually, one and exactly only one, here concrete, particular of it.
Thus, there are no universals but tropes (on the well-known related idea of so-called species as individuals (i.e.
here tropes), cf. Ghiselin, 1974; Hull, 1978; Kitcher, 1984).

However, although it is true that with a maximal neo-Aristotelian ontology it may happen in plenty of cases that
there is one token (or absolute/relative realizer) of a type (or kind) (in so doing, we may also fear here that
acknowledging the existence of a type/kind and its token/absolute (or relative) realizer is redundant), a definition
of a type/universal (or of relative/absolute extension) — to the contrary of a definition of a trope (which is arguably
also a redundant entity, at least for nominalists) — does not require that one and exactly one token must be present,
but leaves open the possibility for more than one token (or absolute/relative realizer) to be present, or minimally
requires that one token (or absolute/relative realizer) be at least present.

(i) We may also fear that rejecting tropes implies rejecting the basic idea behind precision medicine (but, cf. Exc.
3.6). The rejection of tropes only implies the rejection of a strong understanding of precision medicine, according
to which only a particular therapeutic treatment is truly efficacious, for there would be only (concrete) particular
diseases with their tropes.

(iii)) Note finally that, in the context of the doctrine of immanent universals, E. J. Lowe (2006) usefully
distinguishes further between a strong claim about immanent universals and a weak one. According to the strong
claim (attributed to Armstrong (1978)), universals are themselves concrete (i.e. here spatio-temporal) multi-located
entities, while the weak claim denies this.

Whilst the strong claim has been rightly criticized as being incoherent (Keskinen et al., 2015; Lowe, 1998; 2006),
we are in no way committed to it. For, we take universals as specific abstract entities.

76 Can a specific disease (kind) really be said resurrected? Some may want to argue, rather, in the case of a specific
disease (kind) manifested once again at time ¢+, that this specific disease (kind) had not completely disappeared
from time 7 to ¢:1, but that it was, actually, dormant or latent (under a certain understanding of it) (cf. Sec. 10.1.5)
(e.g. the specific viral process responsible for the Spanish flu only latently present at time # is said to have been
revived by the effort of scientists to recreate (or reconstruct) the viral process in question with the disease process
i.e. the etiopathological agent) (cf. e.g. Kobasa et al., 2007 for the experiment on macaques), meaning by this that
the disease (kind) in question was somehow (i.e. as a disposition) still present out there in the world from time #
to t+1, but that it had no manifestation from time ¢, to #+i.
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(also known as English sweating disease or English sweate) is a specific contagious disease
said to have spread throughout the European continent especially in England from 1485 to 1551,
and to completely vanish after 1551 (Heyman et al., 2014). Sweating disease is a specific
higher-level disease kind whose exact specific (higher-level) negative causes and effects are
unknown (cf. Box 4.2 on disease kinds), but the disease process in question has been roughly
characterized mostly by the physicians John Caius and Thomas Le Forestier as a three-step
process from a “cold step” (mostly, sense of apprehension and shivers) through a “hot step”
(mostly, sweating and delirium) to the last “fatal step” (mostly, collapse)’”.

Although this is much disputed (by e.g. Bridson, 2001), (a constituent of) an indirect absolute
realizer, or an indirect constituent itself, of “sweating disease” is said to be a variant of a
hantavirus process (Taviner et al., 1998)"%.

However, after its 1551 eradication, sweating disease, understood here as a higher-level
contagious disease, reappears (under the new name of “Pickardy sweat”) in France between
1718 and 1918. If we assume that sweating disease and Pickardy sweat are one and the same
specific disease kind (cf. Tidy, 1945), then, as a specific higher-level disease kind, although we
can defend that an indirect constituent, or (an intensional part of) an indirect absolute realizer,
of “sweating disease” viz. a hantavirus process was still very likely present between 1551 and

1718, sweat disease may be said a specific resurrected disease kind.

In the case of the Spanish flu, I agree that the infection is still somehow present at time #y, but not essentially as a
disposition: the infection in question is partly present — and not completely eradicated -, for an infectious agent (or
the viral process) (taken here as a specific cause) (cf. Box 4.2 for the definition of disease kinds) in question is still
present on dead bodies which were infected, and it necessarily has a direct relative extension (cf. Sec. 3.3 on that)
i.e. that this viral process is necessarily a constitutive part of something (viz. here the Spanish flu e.g.); note that
this is also the case for many now frozen (or preserved in old permafrost layers) ancient bacteria and viruses (as
states) (cf. Legendre et al., 2015).

However, against a certain understanding of RME, it remains true that the Spanish flu is not essentially a
disposition.

One may eventually worry how a specific disease (kind) can be ever completely eradicated (or extinct) - at time ¢,
at least.

Indeed, in many cases of what prima facie seems disease (kind) eradication, one can easily argue that a constitutive
part of the specific (supposedly completely eradicated) disease (kind) is still, actually, present, or that many famous
cases of disease (kind) like scurvy (e.g. still present in France in 2015), tuberculosis, scabies, cholera or even
plague (e.g. still present recently in Madagascar) are very unlikely to be ever completely extinct.

However, in specific higher-level disease(s) (kinds) (i.e. highly emergent or derivative disease(s) (kinds) like
mental disease(s) (kinds)), it is plausible that only (constituents of) their indirect absolute realizer(s) or their
indirect constituents are truly present — thus, that the specific disease (kind) be possibly completely eradicated.

7 For sake of illustration, I assume here that there exists a plausible reading of sweating disease, where my three-
step characterization captures the disease process in question — rather than what may belong to its causes or effects,
for these three steps are also sometimes referred to as the causes and the effects of sweating disease (cf. also
Heyman et al., 2014). This latter reading of sweating disease can be, of course, used as an illustration for an
objection against what a disease kind is (cf. Sec. 4.2), but this is out of context here.

78 Following Padula et al. (1998), where it is shown that hantaviral human-to-human transmission can happen, I
assume here that a hantavirus process is a plausible candidate as an indirect constituent of sweating disease, or as
(a constituent of) an indirect absolute realizer of “sweating disease”.
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However, in so far as we decide to strictly distinguish between kinds and types, we may worry
that our answer confuses kinds with #ypes, or that, along our picture, although types are
instantiated universals, kinds could still be conceived of as Platonic objects i.e. here as eternal
beings, for objection (vi) is based on the idea of kinds as time-less, and our above answer
consists in saying that #ypes (or universals) do not exist without (at least) one token (or
particular).

Thus, if we want to maintain a strict distinction between kinds and types, there must be some
ontological dependency relationship between kinds and types/universals.

Such a relationship has already been the focus from philosophers attempting to define a type
simply as a kind (Wolterstorff, 1970) or as a model of all the tokens of the kind (Bromberger,
1992) (on all this, cf. Wetzel, 2006). We can stay content by saying here that “type” is very
likely in the absolute extension of “kind” i.e. that, if a kind must be absolutely realized (on this
requirement, cf. Sec. 3.3.1), then a type certainly does the job: a type may be, thus, roughly
defined as a specific kind viz. as a genus plus a differentia with (at least) a token: e.g. if the kind
human being is essentially an animal (specific genus) which is rational (specific differentia),
then we can claim that the #fype human being is a rational animal with (at least) one specific

instantiation’® 8.

7 Two caveats on types: (i) we may raise the concern here that the distinction between kinds and types seems,
after all, superfluous. Why not defining a kind as an essence having (at least) one instance? But, along this picture,
what would be, then, types? Would they (absolutely intensionally) reduce to kinds? Following our
metaphilosophical anti-reductionistic stance (cf. Ch. 2), it is a virtue for a theory of types that we are able to define
them without (absolutely intensionally) reducing them.
(ii) Are there super/subtypes? If it is arguable that there are, indeed, disease super/subtypes (just like there may be
disease super/subkinds) (cf. Sec. 3.1.2), along the line there are no super/subkinds tout court for such a fundamental
or general term that is “kind” (cf. Sec. 4.2.5), we can argue along the same line for the term “type”.
8 Two terminological notes (with caveats) on tokens and substrata: (i) types (or universals) and tokens (or
particulars/individuals) are, respectively, specific abstract and concrete entities (on contemporary (token)
substance or Cartesian dualism, cf. Lowe, 2006).
From our definition of a type, how are we to understand what a token is? In the specific biological domain, this
question is at the basis of the so-called, when properly understood, problem of biological individuality (cf., in this
extensive literature, Lidgard & Nyhart, 2017; Wilson & Barker, 2013).
If a token is a particular i.e. a concrete non-repeatable entity still constitutively definable, of course (without this
making here a token a specific abstract entity like a type/universal), to leave room for e.g. tokens of negative types
(e.g. absences, holes, etc.) to possibly exist (cf. Casati & Varzi, 2019), “concreteness” (or “spatio-temporal
location”) cannot be correctly (though still plausibly, of course) equated with “materiality” or
“fulfillment/occupancy of a space-time region”, for a token of a negative type (e.g. a token (black) hole) is
intuitively something which does not fill in a space-time region. Can concreteness be (plausibly if not correctly)
defined as what is ((in)directly) accessible, or what is possibly accessed (otherwise, this makes a token existentially
dependent upon the presence of humans), by one’s (five) senses?
Indeed, we can claim, roughly, that what is ((in)directly) accessible by one’s (five) senses are particulars: nobody
has ever seen e.g. the #ype red apple, a (type) suffering or a (type) danger, a (type) hole, etc., but only foken red
apples, the suffering of a particular person, the dangerousness of a particular dog, the hole in a particular
doughnout, etc.
While tokens are a posteriorily (or empirically) accessed, types are a priorily known, where “S knows a priori that
p iff S knows that p and S’s entitlement to believe that p is not grounded in experience [i.e., here, in a sensory
access] [vs. intuitions]” (Kompa et al., 2009, p. 11).
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In that sense, albeit a kind is not the same as a type/universal i.e. that a kind has no instance®!,

that much does not make a kind, nevertheless, eternal, for a kind must be absolutely realized by
a type (on, contrarily, kinds as specific universals, cf. Hommen, 2019).

We reject here the widespread Platonist view of #ypes - as well as kinds/species, consequently
- as eternal beings (wrongly associated with the general view of abstract objects (e.g. numbers,
sets, etc.) as eternal), which underlies the rejection of the view of species as being essentially
definable.

Thus, our fifth reply to objection (vi) is that objection (vi) misinterprets what essentially
defining a species really implies. Globally speaking, our replies to the arguments on which
objection (vi) is based show that they do not give credentials to a view of evolving kinds as
absolutely extensionally defined, but that a weak enough plausible conception of essence —
though not that weak to be implausible, or to make “essence” a catch-all term®? - (compatible
here with ours) is still tenable. As Momme von Sydow (2012, p. 1; italics original) brilliantly
says, “[e]Jmphasising change even of evolutionary mechanisms does not preclude that these

changes may refer to or take part in — perhaps even eternal — Platonic forms (methexis)” i.e. that

(i1) This constitutive definition of a token (cf. note (i)), more precisely a material one, is also tantamount to a
certain understanding of Aristotle’s hylomorphism.

Indeed, roughly following the basic idea that one token material object is a compound or a bundle of matter and
(token) form, and a token material object is (nothing else than) a token substratum (or medium) numerically distinct
from the bundle of its material and (token) formal constituents (understood in a certain minimal way), a token
substance (or, a sensed object i.e. a(n) (im-/non-)material object, or a thick particular in Armstrong (1989)’s sense),
at the more general level, is (just, or nothing but) that (as a thin (or bare) particular, a token (essential) property
bearer/host, a token subject of a predicate, or a token substratum) (however understood here), in/of which token
essential parts (e.g. as a specific token genus plus a token differentia) inhere (under a certain reading)/are (for a
view sympathetic to those ideas, cf. Keindnen & Tahko, 2019; on bare particularism, in this extensive literature,
Connolly, 2015; Garcia, 2014; on the exchangeability between bare particulars and thin ones, Brower, 2010).
Bare (or thin) particulars or, at the level of abstract objects, substrata — often accused of being mysterious,
enigmatic or extravagant things (Denkel, 1996) - are here to be simply deflationarily understood (Chisholm, 1969)
i.e. as mere (token) (essential) property bearers/hosts, (token) subjects of (intensional) predication or (token)
definienda (however understood) irreducible to (token) (sets/bundles of) (essential) properties.

In that sense, a substratum is not, strictly speaking, defined along an essentialist line (on the famous related problem
known as the antinomy of bare particulars, cf. Armstrong, 1989).

It is clear that a substratum as a mere (essential) property bearer/host (however understood) has no independent
existence from the (essential) properties it bears/hosts; likewise, the essential parts of a whole are necessarily
essential parts of a whole (along the relative extensionality requirement) (cf. Sec. 3.3.1).

81 Terminological note on Platonic objects: under another plausible interpretation of Platonic objects i.e. as
(abstract) uninstantiated beings, kinds could be said here Platonic objects, albeit our use of the notion of Platonic
object (especially the one used in the philosophy of mathematics), throughout this PhD dissertation, is the one of
a mere (abstract) eternal being.

82 Caveat on anti- and weak essentialism: the cleavage between anti-essentialists and weak essentialists is
peculiarly difficult to maintain in those circumstances, one may object. However, it remains true that, more
specified, the cleavage makes completely sense: e.g. anti-essentialism with a certain understanding x of an essence
can still be different from essentialism with a weak understanding of an essence. Nevertheless, without making
objection (vi) a straw man, it is still true that, as found in the literature, objection (vi) remains under-specified —
thus, our point here (cf. also objection (v) of Sec. 3.2.5 for the same problem).
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there is no incompatibility between a certain essentialism and an appropriate notion of change
(cf. Exc. 3.7 for my take on evolution).

Of course, essences of (or, true analyses — i.e. given within a genus-species hierarchy as
understood here (cf. Box 3.1; 3.1.1-3.1.2) - of) (specific) kinds/species may be, or are de facto,
hard to find out (or, to give) - especially the ones of (specific) coarse-grained kinds like the
essence of a man or a woman -, but this is no reason for not trying to find them out (or, to give
a true analysis of them), or for thinking that there are none (or, no true analysis of (specific)
kinds), or that we shall not find them out sometime (or, be able to give such analyzes one day
or another), along a pessimistic meta-induction about concept analyzes (cf. Sec. 3.2.5).

In response to the argument of the pessimistic meta-induction (about species/kinds), we can
answer that this argument merely shows that finding out the essence of a (specific) kind, as
understood here (cf. Ch. 2-3), is not an easy task — indeed, have we ever found out any (correct)
essence of anything? -, or that a true analysis of a (specific) kind as a (specific) genus plus a
differentia, as taken here cannot be easily given (cf. Box 3.1; 3.1.1-3.1.2) — but not at all that it
is a useless or worthless task to pursue, on grounds that our concept analyses shall be sooner or
later falsified (as Machery (2009; cf. also 2017; Strevens, 2019) suggests for what he calls,
somewhat pejoratively, “folk concepts” like GOODNESS, KNOWLEDGE, JUSTICE, LIFE, or, very

likely, DISEASE itself, or maybe even CANCER, etc.; on philosophical progress, Exc. 3.8).

83 Caveat on conceptual change: note that, if I am right that species/kinds, generally speaking, do not change i.e.
here, following objection (vi), that they do not have (essentially) variants (through time), then concepts (as specific
kinds themselves) as well as our (plausible) analyzes of them, thus, do not change (on the huge topic of conceptual
change (in the sciences), cf. e.g. Amundson, 2005; Brigandt, 2006).

Indeed, even (slight or huge) revisions of (our analyzes of) concepts can be arguably said just novel or innovative
(analyzes of) concepts — however slightly or hugely novel they can be, it remains true that they (fully) exist at time
t as (numerically different) entities on their own - albeit not necessarily with the ontological status of specific
kinds/species themselves, but of e.g. parts of a kind/species (on the related problem of the pessimistic meta-
induction (about kinds), cf. Sec. 3.2.5).

Note that, based on ME (and the WCP), Chisholm (1969) has brought forward the same basic idea with respect to
the ship of Theseus puzzle (in its contemporary version):

Originall consists of a collection of planks organized in a ship-like manner. [...] Originall gives way to a different
ship we may call Original2, constituted from a slightly different collection of planks. In its turn, Original2 gives way
to Original3, and so on, all the way to Original, which is constituted from planks entirely different from those
constituting Originall. (Gallois, 2017, p. 91)

Maybe Chisholm’s point i.e. here the multiplication of the ships of Theseus applies to philosophical problems as
well: e.g. the main difference between Descartes’s solution to the mind-body problem and contemporary ones is
that the former has been progressively replaced by the latter ones, which are getting closer to the truth (pace Stoljar,
2017 here, for whom problems of the past just are not the same as the current ones, by (slight) contrast with the
idea defended here that either the problems are, indeed, different, or only solutions or analyzes of these problems
are, actually, different) (cf. Exc. 3.8).

Of course, all this does not imply that (analyzes of) concepts are to be necessarily conceived of as eternal Platonic
forms: e.g. the type COMPUTER appeared only when there was the first instance of it, or of the type computer (on
my correspondence principle between concepts, words and (specific) entities, cf. Sec. 2.2.1).
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3.5 Excursus: A Permissive Neo-Aristotelian Ontology

Schaffer (2009; cf. also Eklund, 2006) usefully distinguishes between (i) a minimal-style, austere, sparse
or parsimonious ontology (basically in Quinean spirit), whose main task is to sort out what there is
through ontological commitments from our best current (scientific) theories (as sets of declarative
sentences here) formalized/translated into first-order predicate logic, and (ii) a maximal (or abundant)-
style or permissive (basically neo-Aristotelian) ontology, which is mostly interested in fundamentality
relationships (e.g. generality, grounding, essence, etc.) holding between many — at least, more than the
Quinean would allow - different specific entities assumed to exist.

As presented here, a maximal ontology is, thus, such that its ontological commitment criterion just is,
actually, (even) more relaxed (or weaker) than the one of a minimal Quinean ontology.

Our reply to objection (vi) (cf. Sec. 3.2.6) as well as our metaphilosophy (cf. Box 3.1; 3.1.1; 3.1.2) and
the other necessitation relationships investigated (cf. Exc. 3.2; 3.9) make us follow ontology (ii) in a
specific way, for we assume the existence of many entities, as long as these are essentially definable in
a certain way (i.e. within (our understanding of) a genus-species hierarchy) and fulfill other metaphysical
constraints (cf. Sec. 3.3.1) (e.g. meta-organisms like perhaps microbial communities, biofilms, ant
colonies, or another specific ecological entity like (maybe) a holobiont, an ecological niche, etc.), or
they are so under any plausible reading of “essence” (e.g. cf. Sec. 3.3 on genus and differentia).

(Note, however, that some philosophers (e.g. Korman, 2015; cf. also Sider, 2011; Thomasson, 2015)
take a permissive or maximal (vs. (said) conservative) ontology to be, actually, a(n) (extremely)
deflationary (or neo-Carnapian (1947)) position, where existence questions are trivial — thus, where
there is no restriction on what exists. Within the (meta)ontological dispute around ontological realism
vs. anti-realism, Chalmers (2009) usefully distinguishes further between lightweight (anti-)realism and
heavyweight (anti-)realism, where ontology (i) or (ii) would fall under heavyweight realism, while this
latter (deflationary) interpretation of a maximal ontology would fall under lightweight realism.)

Four objections can be easily raised here: (i) we may fear that with ontology (ii) we give rise to an
uncontrolled proliferation of specific entities (in our case, more precisely, specific kinds/species or other
entities like genera) to exist (or goes against Ockham’s razor (at least, in an ontological version) for
such entities) — where kinds have, according to us, necessarily an absolute/relative extension (cf. Sec.
3.3.1). Thus, with objection (i), the problem of finding absolute realizers becomes pressing.

However, first, that much does not mean that the definition of a specific species should match a scientific
description of an absolute realizer of it, but only that there is necessarily a certain plausible (i.e. a priorily
argued for or non-absurd) description of an absolute realizer of the specific species, which may be

followed or not by some scientists.
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Second, the proliferation of specific kinds as well as of other entities like specific genera (cf. Sec. 3.3.1)
is still controlled (however shallowly especially for the latter entities), to the extent that sets are
relatively/absolutely extensionally defined.

Thus, a threat of over-medicalization (or -pathologization) is not to be feared — as long as the diseases
in question are correctly defined and not over-defined, of course (cf. Walker & Rogers, 2017) -, for our
highly permissive (but not profligate or exorbitant) or shallowly constrained neo-Aristotelian ontology
does not imply, indeed, an all-or-nothing or everything-goes situation, or is not a slippery slope towards
granting the existence of anything, or such an ontology does not preclude, of course, to raise objections
against a certain conception of e.g. species/kinds (cf. Sec. 3.2), etc., by using parts of the ontology itself
(e.g. reducing kinds/species to sets, etc.).

Some will further object, however, that (ii) a controlled proliferation of specific diseases is still highly
arbitrary, for “[i]t is not hard to coin new maladies for the purposes of justifying the use of enhancements
interventions” (Juengst & Moseley, 2019) i.e. that such diseases would be human inventions.

As shown in the quote, objection (ii) is raised especially in the debate about (human) enhancement, but
it can be extended to the general argument that a proliferation of specific diseases is, actually, not
objective or just does not take place, but serves e.g. a commercial, discriminatory or any other pragmatic
purpose (e.g. to more easily claim that someone is diseased) (on so-called “disease mongering”, cf.
Stegenga, 2018a; also Horwitz, 2002), for there are no such (natural) kinds as specific essences with
their corresponding diseases (or biological malfunctions).

Nevertheless, objection (ii) commits the mistake of relying on scientific anti-realism (strictly taken) or
anti-objectivism, against which, thus, common arguments in favor of scientific realism or objectivism
(or our own metaphilosophical framework) can be put forward (for a sample of those arguments, cf. Ch.
2; Chakravartty, 2017; Esfeld, 2009; on pessimistic meta-induction about concept analyzes, Sec. 3.2.5).
With objection (iii) (closely related to objection (i)), philosophers generally argue that an expanded
definition of disease leading to a proliferation of specific diseases (directly) contributes to overdiagnosis
(on that, cf. Biddle, 2016; Hoffman & Cooper, 2012), and over-diagnosis surely is a bad thing.
However, with objection (iii), albeit we agree that over-diagnosis is a bad thing, unless we hold a
mistaken conception of what a definition of disease is, we fail to see, again, in what sense a definition
(of disease), as being a mere description of what there (here objectively) exists (cf. Ch. 2), can lead on
its own to this specific epistemic issue which is overdiagnosis (on overdiagnosis as disease
misclassification (and maldetection), but where overdiagnosis is mistakenly related to harm, cf. Rogers
& Mintzker, 2016).

Finally, we can fear (iv) that a subscription to a permissive neo-Aristotelian ontology is here an ad hoc
(unsupported) hypothesis or maneuver for saving a certain (neo-Aristotelian) meta-philosophy or

framework (cf. Ch. 2; 3.1.1).
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However, objection (iv) misses the mark, for a permissive neo-Aristotelian ontology is, actually, more
general than the (neo-Aristotelian) meta-philosophy or framework followed throughout this PhD
dissertation - which can be said, thus, a specific permissive neo-Aristotelian ontology.

The neo-Aristotelian ontology we advocate here has as a consequence that it allows us to easily proceed
to a division of labor between the proper province of philosophy and of the other sciences: as L. A. Paul
(2012, p. 6; emphasis original; cf. also Andersen & Becker Arenhart, 2016; Morganti & Tahko, 2017
for discussion) nicely puts it, “[...] scientific theorizing usually uncritically assumes the very organizing
principles and deep general truths that metaphysics is concerned to [...] develop and understand”. C. D.
Broad (1924, p. 82; italics in the text and mine) had already (a bit more neutrally) (cf. Sec. 3.3.1 for
reservations) expressed that, “[...] whilst all the special sciences use these concepts, none of them is
about these concepts as such. I regard Critical Philosophy as the science which has this for its most
fundamental task”, as well as Amie Thomasson (2007, p. 137; emphasis original) “that wusing
straightforward empirical descriptive vocabulary “already presupposes grasp of the kinds of properties
and relations made explicit by modal vocabulary” (Brandom 2008, 97)”.

This way of seeing the division of labor i.e. as a demarcation with respect to different subject matters
(rather than methods) should not be conflated with the widespread way, especially in the debate about
the more fine-grained division of labor between analytic metaphysics and philosophy of physics (French
& McKenzie, 2012; pace Ladyman & Ross, 2007), of seeing the division of labor as rooted in the
heuristic value provided by e.g. philosophy (for the (mistaken) related idea that the division is rooted in
the instrument, the tools and the researcher, cf. e.g. Osbeck & Nersessian, 2015).

As a (weak) liberal naturalist (cf. Exc. 2.1) (or, with a minimal practice-oriented or descriptive
philosophy (of medicine), I can claim, thanks to a maximal ontology, that non-philosophical sciences
and philosophy may share the same methodology (broadly understood), but different subject matters:
e.g. what has philosophy to do with analyzing correctly what e.g. a gene(tic) (process) (pace Stotz et
al., 2004) or what inclusive fitness is — albeit philosophy can still use, of course, these analyzes or
plausible versions of them? Or, what have non-philosophical sciences to do with analyzing what disease
or life is?, where e.g. non-philosophical scientists are interested in specific disease(s) (kinds) like cancer
(kind) or in the constituents of a certain definition of disease (on the different ways to reconcile the
famous dichotomy of the manifest vs. the scientific image, cf. Christias, 2019; Cumpa, 2018; Sellars,
1963).

Although we argue for the irreducibility of higher-level kinds, they are not, however, ((in)directly)
autonomous from (more and more) low(er)-level kinds, to the contrary of what has been defended by
strong liberal naturalists like Hornsby (1997) or McDowell (1994); “(weak (and strong) liberal)
naturalism” has as an absolute realizer what we can call, more precisely, “biological or physical
naturalism” or “physicalism” (albeit most often misleadingly referred to as “naturalism” simpliciter) i.e.

the thesis that (only) the most fundamental entities (plausibly speaking) discovered or postulated (in an
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objectivist/subjectivist sense) by the biological or physical sciences (through a certain methodology viz.
rational inquiry) exist.

This idea is also pretty close to Chris Peacocke (1992)’s seminal book on concepts and their relationship
to psychology (reductively understood here), where “[p]hilosophers should specify a priori the
possession conditions of specific concepts, such as BELIEF, SQUARE, or RED. Psychologists [...] then
describe the nature of the states and processes required for someone to meet the possession conditions
[...] established by philosophers” (Machery, 2009, p. 38; cf. also Engel, 1996) — albeit we also defend
that, especially with the requirement of relative extensionality, sciences do have constraints from
philosophy (cf. Sec. 3.3.1).

Indeed, if scientists mean to produce correct analyses (of kinds/species), then, with respect to the
minimal directness requirement of relative extensionality, these shall be (indirectly) coherent with our
own meta-philosophy (cf. Ch. 2); if not, either there is a problem somewhere, or scientists just have not
produced the correct analyses yet (against Kovaka, 2015).

Note that that much also applies, in turn, of course, to the analysis of different philosophical concepts
themselves (e.g. DISEASE and DISEASE KIND) (cf. Ch. 4), which are to be minimally directly absolutely
realized. Thus, with such (mutual) constraints, there is not much of a danger of imposing (as a norm) to
the sciences an ill-suited philosophical approach (pace Kaiser, 2015).

The division of labor cannot be drawn, thus, between the normative discourse and the non-normative
(or natural) one. For, we can very well argue that the Naturwissenschaften (restrictedly taken) also study
normative entities (strictly taken): e.g. lung cancer is studied by the Naturwissenschaften, but, as being
a certain disease (which is a value), it still contains a normative element (on the different senses of
“nature”, cf. Exc. 2.6), or claiming that the cells in the lung’s tissue are cancerous is a value judgment
(properly speaking).

Furthermore, our weak liberal naturalism is to be distinguished from the related (ambiguous) position
that philosophy would be about, not merely the different concepts used by scientists, but also about
making explicit the tacit assumptions or the prior a priori understanding from scientists about those
concepts — as if science were also investigating the nature of those concepts (Glock, 2017; for
oscillations between our own position and this one, cf. Lowe, 2008; 2011).

Indeed, such a position amounts to saying that philosophers and scientists would study, actually, the
very same concepts. That science also (a priorily) studies concepts or types is almost trivial, but, with

this position, philosophy runs the risk of being a mere chapter of science.

3.6 Excursus: On Precision and Personalized Medicine
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Two general remarks are to be made about precision and personalized medicine (on the ambivalence of
the term “precision medicine”, cf. Darrason, 2017b; Giroux, 2017; on precision medicine, generally
speaking, Green & Vogt, 2016; Wiesing, 2018).

First, to differentiate precision medicine from personalized medicine, the US National Research Council
explains, against contemporary orthodoxy (cf. Lister Hill National Center for Biomedical

Communications, 2020), that

[...] “precision medicine” refers to the tailoring of medical treatment to the individual
characteristics of each patient. It does not literally mean the creation of drugs or medical devices
that are unique to a patient, but rather the ability to classify individuals into subpopulations that
differ in their susceptibility to a particular disease, in the biology and/or prognosis of those
diseases they may develop, or in their response to a specific treatment. Preventive or therapeutic
interventions can then be concentrated on those who will benefit, sparing expense and side effects
for those who will not. Although the term “personalized medicine” is also used to convey this
meaning, that term is sometimes misinterpreted as implying that unique treatments can be
designed for each individual. (Committee on a Framework for Developing a New Taxonomy of

Disease, 2011, p. 125)

In other words, the US National Research Council prefers using, in this context, “precision medicine”,
for there exists a wider sense of “personalized medicine” — which does not correspond to what the
Council intends to mean in the 2011 report -, where “personalized medicine” refers for them to the idea
that each patient could have his own therapeutic treatment adapted to him alone.

Strictly speaking, personalized medicine applies only in the context where what is treated is a person,
while this is not necessarily the case for precision medicine.

As such, “precision medicine” refers, actually, not to the idea that scientists ought to create drugs
necessarily particular to a token patient (for there would be only particular diseases) — an ideal which
seems to me hardly practically (but still theoretically, if one subscribes to e.g. tropes) possible to reach,
for, if a medical drug is efficacious only to a single individual, then e.g. no clinical population-based
Randomized Controlled Trial (RCT)(’s result) would be ever useful -, but that they ought to create more
and more specialized (or unique) drugs, with the hope to cure in a more and more targeted way the (more
and more specifically) diseased persons (or other living beings).

If I am right that precision medicine just is the trend which explodes, thus, the number of specific
diseases into many more, then this trend did not wait until the recent creation of the label “precision
medicine” to already historically happen in medicine (cf. Walker et al., 2019 for a related point).
Indeed, it may be plausibly argued that the whole history of medicine has (discontinuously) followed,
actually, such a trend; we may also further argue here that, actually, as understood, precision medicine

is in line with a maximal neo-Aristotelian ontology (cf. Exc. 3.5).
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Second, precision medicine is also sometimes mistakenly associated with the program of genetic (or
molecular) reductionism using personalized gene therapy based on e.g. whole genome sequencing or
genome-wide association study (cf. e.g. Green et al., 2019). This mistake can be easily explained by the
widely held general idea that the more fine-grained (or specific or lower-level) kind you can get, the
more precise definition of the specific kind you shall get.

However, “the more specific” does not mean “the more precise”, for a correct definition of a coarse-
grained kind shall be necessarily precise. It is, thus, important not to take precision medicine as a
reductionist approach to disease, according to which the proliferation of specific diseases is only about

genetic diseases.

3.7 Excursus: What is Evolution, or an Evolutionary Explanation?

Does the rejection of a definition of species as evolving kinds (as understood along objection (vi) in Sec.
3.2.6) imply the rejection of evolutionary explanations?
No, it does not imply the rejection of a proper (reductive) understanding of evolutionary (or historical)
explanations, but only a rejection of a certain understanding of evolutionary explanations, on which
objection (vi) is based.
Indeed, we can very well take evolutionary explanations just as specific constitutive explanations viz.
process explanations, since our neo-Aristotelian framework is compatible with a process ontology.
Thence, talk about evolutionary processes is redundant, if “evolution” just is to be equated with “process”
like in talk about e.g. an evolving situation (on the generalized theory of evolution, cf. Feldbacher-
Escamilla & Baraghith, 2020; Schurz, 2001).
Formally, the argument for the bold conclusion that evolutionary (or historical) explanations are mere
process explanations runs as follows:
(1) the evolution of e.g. a human being is not about how a human being changes over time, for a human
being is arguably a certain process — whose nature is to be a substantial change (of two states);
(2) indeed, a process is substantial change from a state non-x to x (or from x to non-x);
(3) an evolution just is a process;
therefore, an evolutionary explanation just is a process (or mechanistic) explanation interested in

what makes a process a process.

Thus, the question of what e.g. the evolution of a human being or a disease is just is the question of what
a human being or a disease (as being a humane or disease process, evolution or development) is, or e.g.
“How does/did a heart process evolve (or develop)?” (i.e. “What is the heart process, or How does a heart

process work?”) “By, amongst others, pumping blood”.
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“[e]volution may be defined as any net directional change or any cumulative change in the characteristics of
organisms or populations over many generations—in other words, descent with modification. [...] It
explicitly includes the origin as well as the spread of alleles, variants, trait values, or character states”

(Endler, 1986, p. 5; my emphasis);

“[biological evolution] is change in the properties of groups of organisms over the course of generations;|...]
it embraces everything from slight changes in the proportions of different forms of a gene within a population
to the alterations that led from the earliest organism to dinosaurs, bees, oaks, and humans”. (Futuyma, 2005,

p. 2; my emphasis)

Those classical definitions of biological evolution are typically theory-laden (i.e. based on the idea that
biological evolution e.g. occurs only at a certain level ((groups of) organisms, populations, etc.), or
involves heritable traits/genetic processes); classical definitions of biological evolution are definitions of
only, amidst others, one specific biological evolution meant to capture only something that specific or
specified viz. a definition based on natural selection and reproduction (narrowly taken). What is
commonly opposed to such classical definitions is also (most of the time), actually, another definition of
a specific biological evolution.

The consequences of the above definition of evolution (and evolutionary explanations) are the following:
firstly, in opposition to what is commonly accepted in the field of evolutionary developmental biology
(or evo-devo) (Baedke & Gilbert, 2020; on (said) historical and ahistorical functions, Wakefield, 1992;
Walsh, 1996), we reject the dichotomy between evolution and development, where the notion of
development is unfairly restricted in evo-devo to specific processes (mistakenly called “ontogenies”) viz.
the ones of, or underlying, highly specific biological species (or organisms) (e.g. a process starting from
an embryonic state), as it is shown by the following definition (for a survey of definitions of development

in developmental biology (fout court), cf. Pradeu et al., 2016):

[evolutionary] developmental biology aims to explain [development as the] organic form and its origin in

the embryo (Amundson, 1994, p. 563; emphasis original; cf. also Craig, 2015).

Secondly, our reductive comprehension of evolution/development (or evolutionary explanations) implies
the rejection of the famous distinction between omntogeny (or ontogenesis) and phylogeny (or
phylogenesis) (Gould, 1977), for, if an evolutionary (genealogical or historical) explanation is a mere
process explanation (or evolution/development is a mere process), then “ontogeny” and “phylogeny”,
properly taken, also refer (etymologically) both to a mere process, a development or an evolution of e.g.
an organism, a biological species/kind, etc.

Thirdly, however, this reductive understanding of evolutionary (or historical) explanations (fout courti.e.

not theory-loaded here) does not imply a rejection of the proximate/ultimate distinction; albeit the
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distinction between proximate and ultimate explanations is normally used in the context of causal
biological explanations (Sober, 1984), it can also very well be used in the wider context of causal,
constitutive, teleological, evolutionary, etc., explanations (however we understand all of these specific
explanations).

Proximate and ultimate explanations are orthogonal to causal, constitutive or teleological explanations:
e.g. a proximate/ultimate causal explanation is obviously an explanation citing proximate (or
direct)/ultimate (or indirect) causes;, a proximate/ultimate constitutive explanation is an explanation
citing proximate/ultimate constituents; a proximate/ultimate feleological explanation is an explanation
citing proximate/ultimate purposes (cf. Foot, 2001; Thompson, 2008).

Thus, the common association between ultimate and evolutionary explanations cannot be maintained, as
usual in the literature (cf. e.g. Nesse, 2013), since ultimate explanations have nothing to do specifically
with evolutionary explanations (however plausibly or correctly understood): e.g. a certain evolutionary
explanation can very well be proximate, in the sense that e.g. swiftness of a deer may be evolutionarily
explained not through the natural selection of a specific genetic process on a deer (ultimate evolutionary
explanation by natural selection), but through the natural selection of what makes more directly a deer
swift (e.g. thin legs) (i.e. a proximate evolutionary explanation by natural selection).

Fourthly, the notion of adaptation is to be understood, strictly speaking, deflationarily i.e. as the mere
fulfillment of the essence of a process (understood as substantial change of a state): e.g. a(n) (perfectly)
adaptive eye or human being just is an eye or human being (as a specific (long-lasting) process) whose
essence is being (fully) realized.

The main difference between adaptation and evolution is, thus, that, if evolution is truly a (negative or
positive) process (e.g. (a part of) an organism), then adaptation just is the essence of a (negative or
positive) process i.e. substantial change of a state: e.g. a bacterium resistant to antibiotics adapts to its
environment (on the relationship between adaptation and (biological) functions, cf. Huxley, 1974).

Of course, the notion of adaptation can still be plausibly understood — and used, indeed, throughout this
PhD thesis - in other various ways: e.g. as being only about positive genetic processes/traits.

Moreover, if the notion of adaptation is understood along this line, then there exists no such thing as,
properly understood, exaptation i.e. a shift in the adaptiveness of a genetic process/trait, for a genetic
process/trait’s essence cannot change.

However, the notion of exaptation can still be plausibly understood (cf. Gould & Vrba, 1973; Lloyd &
Gould, 2017) along different lines like the one that a genetic process/trait is multiply relatively realized

(at different times): e.g. bird feathers with respect to heat regulation and/or bird flight.

3.8 Excursus: On Philosophical Progress
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In the general context of a defense of scientific realism (or rather, objectivism) - also applicable, actually,
to the entities investigated by philosophy (or to philosophical theories), to the extent that philosophy is
to be correctly treated as a certain science in its own right (cf. Exc. 2.1) -, the conviction that finding out
truth is still a worthy task has been concretized along the line that we are to acknowledge the existence,
in a historical or diachronic setting, of, at the epistemic level here, (probabilistic) degrees of belief toward
a certain scientific theory (at time f), or that the notion of quasi-truth (approaching truth, or tracking
truth) makes sense (on that, cf. da Costa & French, 2003; Psillos, 1999; on progress in philosophy,
generally, Stoljar, 2017).

With respect to the pessimistic meta-induction about (specific) kinds, we are providing, hopefully, the
reader, in this PhD dissertation, with enough evidence for fully embracing our analysis of DISEASE, or,
for thinking of our theory of disease, if not as correct or true simpliciter (because of having a non-
irrefutable theory of disease), at least as tracking truth (taken in a minimal or deflationary sense) (Engel,
2002; Stoljar & Damnjanovic, 2010; cf. also Kiinne, 2003), or as the most correct/true contribution
possible (at time ) for achieving correctness/truth simpliciter (as an ideal) — or, metaphorically, as a not
fully healthy contribution — and not as being a theory, if not made just false in the future, made any way
less (and less) probable in the future.

The same also applies to other more mundane concepts/entities like HUMAN BEING/human being or
HEART/heart, for the (completely) perfect (or ideal) human being or heart is yet to be (fully) discovered
(or just to (fully) appear) as a specific kind here or, more specifically, as a type with its token(s).

That is why, when we are talking about e.g. specific ideal values to be reached (realized and instantiated)
in specific cases, we are, of course, talking about, more precisely, either (i) ideal values as known at
time ¢ i.e. contemporarily, which are realized and instantiated (in the actual world/universe): e.g. a 20/10
human visual acuity on the Snellen chart;

or (i) theoretical ideal values (still possibly achievable, realizable and instantiable) (on the notion of a
regulative ideal in science, cf. Schaftner, 1993); ways (i) and (ii) are easily contextually recognized

throughout the PhD dissertation.

3.2.7 Objection (vii): The Genus-Species Hierarchy as a

Linnaean Hierarchy

As a last objection against our understanding of the genus-species hierarchy (cf. Box 3.1; 3.1.1-
3.1.2) — closely related to objections (v) and (vi) (cf. Sec. 3.2.5-3.2.6) -, we could argue that a

genus-species hierarchy is to be understood along a Linnaean hierarchy.
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If the notion of a Linnaean hierarchy were weakly understood as a mere set of rules for
classifying hierarchically organisms with the use of a binomial nomenclature, then we would
fail to see in what sense objection (vii) could constitute a genuine and novel objection against
our own account of the genus-species hierarchy (restricted to the biological domain), for
objection (vii) would be reducible to either our own understanding of the genus-species
hierarchy (as restricted to the biological domain), or other objections like objection (iii) (cf.
Sec. 3.2.3) (e.g. with Homo sapiens) or even objection (vi) (cf. Sec. 3.2.6) (also restricted, of
course, to the biological domain).

However, the notion of a Linnaean hierarchy (made applicable here to the general notion of
species/kind) can be understood more strongly as a very specific — irreducible - way to tell what
a species/kind is by making it, so to say, more Linnaean in spirit (or closer to Linnaeus’s original
hierarchy system) than neo-Linnaean, but without making objection (vii), of course, gratuitous
or just that easy to address.

Indeed, along objection (vii), a species/kind would be just any entity capable of falling within
the taxonomic ranks established by Linnaeus (1735), but extended to non-biological
kinds/species. In that sense, e.g. a biological species/kind would not be — contra Linnaeus here
-, a certain genus with a differentia, on pain of a collapse with our own understanding of the
genus-species hierarchy (cf. Box 3.1; 3.1.1-3.1.2) or with other objections (cf. especially Sec.
3.2.3), but an entity classifiable within a hierarchy of five ranks (for each kingdom) viz. classes,
orders, genera, species, and varieties (cf. Ereshefsky, 2001); the species Rhododendron
sikkimense would be a specific kind, thus, because it is classifiable within, or belongs to, a
hierarchy of five ranks.

However, as long as one does not specify how to understand further the five ranks in question,
then anything could trivially belong to such a hierarchy; thus, anything would be a kind/species.

Linnaeus’s proposal to understand these ranks, where

[...][t]he method of logical division is [...] used [...] to distinguish genera in an order, and orders
in a class [, and where] [e]ach order and each class has its own definition, and the subordinate

taxa within them are marked by their distinctive differentiae (Ereshefsky, 2001, p. 202),
does not help solve the problem, unfortunately, for, in other words, the above quote would make

objection (vii) reducible to our own conception of a genus-species hierarchy (cf. Box 3.1; 3.1.1-

3.1.2) or to another objection viz. objection (iii) of Sec. 3.2.3.
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Therefore, with objection (vii), there is a high risk of making this very objection either trivial

or non-genuine.

3.3 On Genus and Differentia

Strictly speaking, objections (i)-(vii), as raised (cf. Sec. 3.2.1-3.2.7) here, are not meant to
pronounce except on a certain analysis of the genus-species relationship (cf. Box 3.1; 3.1.1-
3.1.2); we have used in this context the concept of disease and disease kinds as mere (absolute)
illustrations (or realizers).

However, cannot we use our own analysis of the genus-species relationship or, more precisely,
our analysis of a genus (as essentially a constitutive part of a species) as itself an objection
against our constituent ontology (cf. Ch. 2)? Moreover, is it not also the case of our definition
of a differentia (cf. Box 3.1.2)?

While Sec. 3.2 defends our understanding (in its generality) of the genus-species relationship,
Sec. 3.3 defends, more specifically, our definitions of, respectively, a genus (in Sec. 3.3.1) and

a differentia (in Sec. 3.3.2).

3.3.1 A Genus as a Constitutive Part of a Species

An important upshot of our own analysis of the genus-species relationship is that a genus (or
yévog) is essentially (here along a certain understanding of RME) a constitutive part of a
species®.

Indeed, our definition of a genus (cf. Box 3.1.1) follows an extensionalist line; more precisely,
along our definition of a genus, a genus is a specific set (in its relative sense) (cf. Exc. 3.9) i.e.
that the intension (or rather, the definition or even the essence), by using its plausible sense, of
“genus” is its relative extension. If a genus is essentially a set (in its relative sense), then there

consequently and necessarily exists a species/kind of which a genus is a constitutive part: e.g.

8 Terminological note on genera: if a genus is essentially (plausibly taken) a constitutive part of a species, then
we could argue (typically along a constitutive ontology) that a genus just is, actually, an essential property or
intensional predicate, for essential properties/intensional predicates may be defined as what is constitutive of a
species (as a substratum), or what is intensionally predicated of a subject.
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the set/genus {animal} includes (or subsumes) here, amongst others, or at least, a human being,
a rational animal (taken as a specific kind), etc.

In the Aristotelian tradition, especially along its famous Thomistic interpretation (cf. also
Ainsworth, 2020), the highly controversial notion of prime matter i.e., roughly, a (token)
building block can certainly play the role as a specific instantiation of a genus (considered,
plausibly, as a type) (e.g. token genes) - exactly like other similar notions such as Plato (7i. 49-
52)’s receptacle (on the complex relationship between the Aristotelian tradition and atomism
(or minima naturalia), cf. Berryman, 2016).

A major advantage with our definition of genus (cf. Box 3.1.1) is that it allows us to get a well-
founded mereology (strictly taken) (Cotnoir, 2013; & Bacon, 2012), where Mereological Well-
Foundedness (MWF) is the idea that

(MWF)  necessarily, there is no infinite regress or descent of ontological priority i.e.
that there exists something — an atom -, which is such that it has itself no

(constitutive) parts i.e. a genus.

However, some have argued that MWF is to be rejected (Morganti, 2009 Raven, 2015), on
grounds that, instead, Mereological Infinitism (MI) is possible i.e. that

(MI) there is a (said) possible (atomless) gunky world, where everything has a(n
intensional or extensional) proper part, or nothing is an atom (however

understood).

Although we can argue that there can exist some things like certain sets (e.g. qua objects) which
may be considered as gunks (understood in a certain way) (cf. Exc. 3.9 on qua objects), not
everything can be a gunk, at least in a maximally populated world, along our own definition of
e.g., more specifically, constitutive or intensional (proper) parthood (cf. Ch. 2); we do reject the
possibility of MI, for any non-trivial entity i.e. a species/kind, or an entity with, strictly taken,
an essence, a definitional structure or an intension (like a disease, for a disease is obviously not
a trivial entity) (vs. a set like a genus or a qua object) (cf. Ch. 2), must intuitively inherit
somehow its reality from solid foundations (Schaffer, 2016; cf. also Cameron, 2008; pace
Trogdon, 2018).

If we say that disease is ontologically and definitionally prior to disease kinds (cf. Sec. 3.1.1),

then disease just seems to be the genus of the species disease kind. If so, then a disease seems
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to be defined (along a certain understanding of RME), like for the case of a genus, as a
constitutive part of a certain species.

If we agree that this fundamental term that is “genus” is outside our metaphilosophy (cf. Ch.
2), then it seems that the same point should be also granted to a term like “disease”. As such,
this objection goes against our definitional framework that to (correctly) define some entity x
(except e.g. genus) is to find out (the set of) its constitutive parts (cf. Exc. 3.10 against holism
about kinds)®’.

Moreover, one can add here that we still have to explain away the recalcitrant intuition that
there is no (specific) genus without a (specific) species, which is, of course, also applicable to
the idea that there is no disease without e.g. (or, at least) a disease kind — by contradistinction
with the idea that there is no disease kind without essentially a disease (cf. Box 4.2) -, or no
color without at least one specific shade of color (cf. Sec. 3.2.3).

We can explain it away in the following two-fold way: that (i) a term like “color” or “disease”
must have a relative extension®® (e.g. “red” for “color”, “disease kind” for “disease” or even
“species” for “genus”) (cf. Sec. 3.1.2); and that (ii) a term like “color” or “disease” must have
an absolute extension (e.g. perhaps “warm color” or even “red” for “color” — we can eventually
leave open the idea that red is either a color (i.e. the genus) plus a differentia (as we have used
this example until now by following the mainstream view) or that it is rather in the absolute
extension of “color” (indeed, it is prima facie odd to claim that red is something more than a
color) - or “genetic disease” for “disease”) i.e. that there is no disease without a specific disease
(which absolutely applies the correct intension (i.e. within (our understanding of) a genus-

species hierarchy) of “disease”)®’.

8 Why not saying, to the contrary, that our definition of kinds/species (cf. Box 3.1) is apart from a certain
metaphilosophy, while our definition of e.g. a genus (cf. Box 3.1.1) would be the norm (for definitions) or a correct
definition?

We can answer that this is because, were it the case, then it would contradict our intuitions about what a (correct)
definition is, or our definition of genus would be based on a wrong metaphilosophy (cf. Ch. 2-3 on that).

8 The requirement of relative (and absolute) extensionality (for kinds) is a minimal directness requirement. This
minimal directness requirement for relative (and absolute) extensionality obviously emanates from the definition
of relative (and absolute) extensionality itself: (at least) one realizer of truly x — and not y - is a direct one: e.g. if
“disease kind” has for absolute extension “bacterial disease”, then we would like to say that specific bacterial
diseases are only indirectly (in the absolute extension of) disease kinds, for they are directly in the absolute
extension of “bacterial disease”.

Moreover, this minimal directness requirement avoids facing the regress that, if a disease is necessarily e.g. a
disease kind, and if a disease kind is necessarily e.g. a disease super/subkind, then a disease is necessarily a disease
super/subkind, and, if a disease super/subkind is necessarily e.g. a disease supersuper/subsubkind, etc. Requiring
that a term like “disease” has at least another term for its direct (relative/absolute) avoids this regress.

Note that the chain of extensionality can be, of course, cumulated (without allowing, however, transitivity); when
there are de facto more than mere direct specific metaphysical constraints, it remains the case these are still indirect
specific constraints, which should be taken into account.

87 Let us suppose that there are no more animal kinds except human beings. Does this imply that a human being is
no longer an animal kind, but would be an animal tout court? The philosopher who thinks that we need at least fwo
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To summarize, objection (iii) of Sec. 3.2.3 is based on the strong intuition that e.g. to be colored
is to have a specific shade of color, or that to be diseased is to have a specific disease (or to
have a disease kind).

According to interpretation (i), this intuition does not show that e.g. a specific disease is to be
defined as a conjunction (cf. Sec. 3.2.1) or an exclusive disjunction (cf. Sec. 3.2.2) of the
specific disease kinds under which they fall, but it merely shows that a term like “color” or
“disease” necessarily has a relative extension — but not essentially, or “disease” is not to be
relatively extensionally defined (otherwise, objections (i) or (ii) of, respectively, Sec. 3.2.1 and
3.2.2 may be easily raised).

In a nutshell, the idea that the intension of a fundamental term like “genus” is its relative
extension is not to be extended to other non- (or less) fundamental (or general) terms like
“disease”, where relative extensionality is here interpreted as a specific metaphysical
requirement.

According to interpretation (ii), this intuition shows that a term like “color” or “disease” must
have an absolute extension. The philosopher arguing that the determination relationship should
be understood along interpretation (ii) could claim that e.g. {disease} refers to the set of all
specific diseases — or, that the definition of “disease” is its absolute extension - i.e. that the
determination relationship would be a definitional relationship.

However, this philosopher — to stay immune to our reply to objection (iii) (cf. Sec. 3.2.3) - can
also claim that the determination relationship understood as absolute extensionality is not a
definitional relationship. If we want to consistently maintain both our own way to understand
the genus-species relationship (cf. Box 3.1; 3.1.1-3.1.2) and the idea that the determination
relationship 1s a bona fide relation, then the intuition that there is no disease without one specific
disease only means that absolute extensionality is necessary for a term like “disease” — but not
essential to it, or “disease” is not to be absolutely extensionally defined (otherwise, objection
(i11) of Sec. 3.2.3 may be easily raised) -, where the necessity at issue is a specific metaphysical
necessity flowing somehow from a kind’s essence (on the (related) notion of consequential

essence, cf. Fine, 1994b; also 2002)%8.

animal kinds to make sense of our talk about something being an animal kind precisely commits the mistake of

thinking that the determinable (or genus) animal - and if he also rejects the possibility of singleton

sets/classes/groups - is defined (at least, plausibly taken) (cf. Sec. 2.1) by its determinates (or species/kinds); on

the notion of extensional definition, cf. Sec. 3.1.2).

Moreover, one is not saying that it is part of the correct infension of a term like “disease” to have a direct relative

(and absolute) extension (or, that specific genera are essentially, plausibly taken, parts of species); otherwise, one

is committed to RME (cf. Sec. 2.1).

I acknowledge Niko Strobach (personal communication, March 2017) for having pointed this to me.

8 Note that some metaphysicians strictly distinguish between the relationship of essence and of (metaphysical)

grounding (restrictedly taken) (on (metaphysical) grounding, as entries, cf. Bliss & Trogdon, 2014; Correia &
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But, if absolute extensionality is to be granted the status of a genuine necessitation relationship,
should we not also say that there must exist, correlatively, a certain maximal or top-level entity
(however understood), for both relative extensionality and the relationship of ontological
priority are granted the status of genuine relationships (cf. Sec. 3.1.1)? In other words, is a (said)
junky world i.e. a world where everything is a(n extensional or intensional) proper part
(however understood) possible (for optimists, cf. Bohn, 2009; Morganti, 2009; Trogdon, 2017;
pace Cotnoir, 2014; Schaffer, 2010)?

Like for the case of gunky worlds, even though we may argue that there possibly exist some
things like certain sets (e.g. qua objects) which may be considered as junks (understood in a
certain way), not everything can be a junk, at least in a maximally populated world, along our
own definition of e.g., more specifically, intensional (proper) parthood (cf. Ch. 2).

Indeed, if one acknowledges the existence of species/kinds, then they can be considered the
highest ontological category — at least, as non-trivially or essentially defined entities -, albeit
kinds/species do not exist, because we judge that there must be a top level; if kinds exist, that
is because, in their case, they have an essence; and there is nothing else essentially defined,
which is more fundamental (or general) than species/kinds.

Other illustrations of the absolute extensionality requirement (for kinds) include our own
(higher-level) metaphilosophy (on ME, cf. Ch. 2), for, if a (higher-level) metaphilosophy
necessarily has an absolute application (or extension), then we could say that the genus-species
relationship (cf. Box 3.1) is precisely a basic absolute application of it, where the genus-species
relationship may be considered itself a (lower-level) metaphilosophy (or, a certain neo-
Aristotelian framework) also necessarily having an absolute application (or extension): e.g.
disease kinds and disease (cf. Sec. 3.1.1).

Along interpretations (i) and (ii), the requisite of, respectively, relative and absolute
extensionality means that relative and absolute extensionality are specific metaphysical
necessities, where our notion of essence is one of the other specific metaphysical necessities
(cf. Ch. 2); metaphysical necessity fout court is usually said to include statements of,
supposedly, strict or loose (synchronic or diachronic) identity like e.g. “Water is H2O” or “Gold
is the element with atomic number 79 (Kripke, 1980; Putnam, 1975).

These specific metaphysical necessities are intuitively justified by the fact that, when one gives
the intension of a term, one has to check (or verify) what can be plausibly said to satisfy this

intension.

Schnieder, 2012) — though the notion of ground can be still otherwise used viz. non-restrictedly or plausibly, of
course (as a reason or a (preceding) cause e.g.).

115



3 Disease vs. Disease Kinds

We can finally notice through the distinction between the genus-species relationship and the
determinable-determinate relationship that we often conflate talk about determinates (or
realizers) of determinables and talk about species of genera.

For, it is tempting to think that, when we talk about specific diseases, we are essentially talking
about disease kinds, but a specific disease may be in the absolute extension of “disease”®’.

It is also important to highlight that, if we say that the determination relationship is just a
relation of absolute extensionality — and not a definitional relationship -, then it implies the
rejection of the widely accepted basic idea behind the BST of health (and disease) (Boorse,
1977; 1997, 2014; cf. also Giroux, 2016) viz. the idea in our case that the notion of disease is
statistically established (or defined).

Indeed, for the BST of health and disease, in the case of disease as well as of health, a disease
would be established from the members of a reference class; a disease held by, for the BST of
disease, a reference class is somehow (mutatis mutandis) read off from the specific diseases
held by the members of this class.

Thus, according to the BST of disease, to get what e.g. lung cancer within a reference class is,
we generalize from (or average over) (specific) lung cancers hosted by the members of a
reference class.

However, if 1 am right, “disease” is not to be absolutely extensionally defined: we do not
generalize from members of a reference class to get what lung cancer is; lung cancer (taking a
certain host) is a general disease necessarily having for absolute extension (but not for
intension) specific lung cancers taking specific hosts: e.g. small cell lung cancer; non-small cell
lung cancer.

What we eventually get from our reply to objection (ii1) of Sec. 3.2.3 is, first, that, although the
general level is metaphysically (but not essentially) dependent upon, or constrained by, the
specific one (but not vice versa), from e.g. specific diseases one cannot somehow induce a

certain (general) theory of disease (even one with a limited or wide scope of application); if one

% Two caveats here: (i) the same mistaken impression is true with commonplace or everyday examples: when we
are used to say e.g. “this kind of people is...”, we are obviously not talking about something more than people, but
about specific people — thus, we should strictly say “such people are...” —, albeit such a talk can be still maintained
as plausible, of course.
This point also applies to so-called “definitions by restriction” (or categorizations through absolute extensionality),
where we would like to (wrongly) claim that, once we give a definition of x where x is a specified (or restricted)
v, x 1s a kind of y, while we should say in those cases, properly speaking, that x (as a kind) is a specific y.
(i1) This case (cf. caveat (i)) is also similar but different from the other case, where, when we talk about e.g.
humankind or mankind, we are obviously not talking about kinds of human being or men (strictly taken), or even
about specific humans or men, but just about the kind human or the kind man. These examples may accentuate the
mistaken idea that diseases and disease kinds are, actually, just one and the same thing, but linguistic usage is here
at fault.
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usually thinks so, it is because one already bears in mind or assumes, actually, a certain theory
of disease — which can be false, of course”;

in other words, to somehow induce a certain theory of disease from specific illustrations of
disease is theory-laden (pace Wilkins & Ebach, 2014), or takes the absolute extensionality
relationship in the wrong order (on the relationship between philosophy and science, cf. Exc.
3.5; on a related point about functionalism, Sec. 4.2.7; on the related thesis of modal
normativism, Thomasson, 2007; 2012; on so-called “bottom-up” (vs. “top-down”) approaches
to philosophy of science, Kaiser, 2015; Weber, 2005).

Thus, looking for specific illustrations of disease (e.g. in the medical literature), so as to
critically build — or rather, actively reconstruct, make explicit, uncover or explicate - a (general)
theory of disease on one’s own or by relying on (or even, oneself conducting or analyzing)
experiments, surveys, interviews with scientists, qualitative/quantitative data, etc., is mistaken
(on experimental/empirical philosophy of science, cf. Griffiths & Stotz, 2008; Wagenknecht et
al., 2015; on experimental philosophy in all its generality, Knobe & Nichols, 2007); this mistake
comes from holding a (very) strong version of naturalism.

Rather, there is a certain general theory of disease ((externally) justified) (Janich, 2005), which
is still, however, somehow realized, applied or used in scientific practice — but, the theory in
question is not (essentially) its use (on a related point, cf. Sec. 3.2.4); the rejection of an over-
confidence toward the scientific practice does not imply, thus, the subscription to an extreme
version of scientific skepticism®!.

A second - related - reason is that e.g., intuitively, Mary could know everything there is to know
about what redness is, but still does not know that red is, actually, a specific color, for the
definition of “redness” absolutely applies (for the sake of the argument here) the definition of
“color”; or, in the ontological idiom, the existence of e.g. a hand does not entail that there are —

at least, one — material objects — the other way round, yes.

39 Excursus: On Sets (and Qua Objects)

% Caveat on inductive inference: inductive inference (however limited) also has, of course, other well-known
problems on its own, amongst which e.g. the issue that one just cannot read off some normative claim (however
taken) from mere commonalities, regularities or statistics found out (or whose tokens are observed) in a certain
case study (cf. Hume, 1748 [1910]), or that (ab)normality (or any normative claim) has simply nothing to do with
its frequency.

! Note, moreover, that, on both sides, biases of providing ad hoc theories are to be avoided — philosophy should
not make scientific theories match its own theories, and ditto for science (with the minimal requirement of direct
relative extensionality).
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Where does the requirement of absolute and relative extensionality come from? If there is no disease
without one specific disease, and no disease without a disease kind, then the necessity for “disease” to
have an absolute extension is somehow conferred from the idea that there is fundamentally something
absolutely extensionally defined, exactly like the necessity for “disease” to have a relative extension is
somehow conferred from the idea that “disease” can be said in the fundamental or general absolute
extension of “genus” (which is an entity relatively extensionally defined).

The notion of set (in all its complexity) can certainly play the role of the entities, whose existence is
required here.

Indeed, intuitively, the notion of set/class can be understood in a two-fold way: (i) as being absolutely
extensionally defined (however plausibly understood) (i.e. a set in an absolute sense): e.g. the specific
set {disease kind} includes specific disease kinds like (amongst others, or at least) STDs (cf. Sec. 3.2.3;
4.1.1);

or, (ii) as being relatively extensionally defined (however plausibly understood) (i.e. a set in a relative
sense): e.g. the specific set {animal} includes (amongst others, or at least) a human being (cf. Sec. 3.2.1-
3.2.2), or {genus} includes a species.

Under its absolute sense (i), to follow here a certain (neo-Aristotelian) literature (cf. e.g. Fine, 1982), a
set is better called a “qua object” — though talk about a set in its absolute sense can be maintained, of
course.

Qua objects go back to the Aristotelian (Met. A.6, 1015b17; A.9, 1017b31; Phys. A.7, 190a19-21) notion
of so-called “kooky objects” (Matthews, 1982) or “accidental unities (or beings)” (Cohen, 2008; 2013;
Koslicki, 2008): classical examples include the musical Coriscus, the seated Socrates, Socrates as being
fond of dogs, or maybe the statue of clay/bronze/gold (cf. Gallois, 2017), etc. — where, for Aristotle
(Met. A.6, 1015b17; A.9, 1017b31) e.g. Socrates and the seated Socrates accidentally coincide (along
the interpretation of Cohen, 2008); some understand this relationship as the grounding relationship
(restrictedly taken) (cf. Correia & Skiles, 2019).

Applied to our case study, a disease may be considered itself, thus, fundamentally (but not indirectly
extensionally reductively) a specific qua object i.e. a disease qua e.g. lung cancer.

According to this understanding of qua objects, the intension (or rather, definition), plausibly speaking,
of a qua object may be said its absolute extension: a qua object is essentially, plausibly taken, an object
which has an absolute extension, or at least one absolute realizer; or, the nature of a qua object is that
an object (e.g. disease) exists only under a specific form (i.e. qua...): e.g. disease as merely a specific
disease like lung cancer; or Socrates exists only under specified forms like seated (and etc.) (or, Socrates
is the totality of his specified forms).

From this, it is useful, for the present purpose, to distinguish between accidental properties (i.e. here
those properties that an object possesses (weakly taken) and which coincide with the object’s essential

properties) (e.g. the seated Socrates) and extrinsic properties (i.e. here those properties that an object
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possesses (weakly taken) and which do not coincide with the object’s essential properties, and where
this object and its extrinsic property are both two essential parts of a whole): e.g. a disease negatively
caused by/causing something as a disease kind (cf. Box 4.2).

Thus, if extrinsic properties (e.g. instrumental/consecutive value properties) are taken here as the
properties which do not coincide with an object’s essential properties, then essential (e.g. intrinsic final
value properties) and accidental properties (e.g. intrinsic accidental value properties) (as taken here)
may be said, contrariwise, intrinsic properties (on intrinsic values, cf. Rabinowicz & Rennow-
Rasmussen, 2000; pace Moore, 1903 here). Along our definition of extrinsicality, intrinsic properties
may very well be relational properties (on extrinsic (often wrongly taken as relational) vs. intrinsic

properties, cf., amongst others, Kagan, 1998; Plate, 2018; Rennow-Rasmussen, 2015).

3.10 Excursus: Holism (About Kinds)

Why not, actually, admitting that a kind should be defined both constitutively (along a certain reading
of ME) and teleologically (along a certain reading of RME)? A heart process e.g. would be, thus,
essentially both the pumping of blood (constituents) and a part of a circulatory system (telos)? Although
this answer would certainly please biologists and highly naturalistic-minded philosophers understanding
holistically biological systems, organismic complexity and interconnection between mereological
levels, it is to be rejected on the firm grounds that RME is, strictly taken, false (cf. Sec. 2.1).
Therefore, any use of RME should be taken in situations, where the term “essence” is read under a
plausible meaning.

The conjunction of (restricted or strong) ME and RME very likely falls under so-called holistic
approaches to (physical, biological, biomedical, social, linguistic, moral, etc.) kinds, although the notion
of holism (in all its generality) is far from being clear in the literature (on holism in the (special) sciences,
cf. Weber & Esfeld, 2003).

The main issue with holism (about kinds here) (or the conjunction of (strong) ME and RME) is that it
takes different ontological dependency relationships to be all just definitional relationships — thus, where
“definition” would be a much encompassing notion.

In a nutshell, holism (about kinds or in all its generality) takes definitions of phenomena as multi-faceted
(not necessarily taken in a pluralistic (e.g. perspectivist) sense), complex, multi-level (especially in the
neo-mechanistic philosophy of science (Craver, 2007)), or as having a lot of ramifications (on e.g.
cancer as a disease of a cell(’s part) and of the whole organism, cf. Laplane, 2016).

However, first, in the special case of holism about kinds, we can very well admit the existence of
different ontological dependency relationships (e.g. specific necessitation relationships - other than the

one of essence - between e.g. a man and his ecological system), while maintaining that a definitional

119




3 Disease vs. Disease Kinds

relationship is only a certain one i.e., so to say, without (unlike holism) painting everything with one
and the same brush.

Second, we can very well argue that a permissive neo-Aristotelian ontology, by multiplying the number
of specific existing kinds (or, more generally, of other specific entities) here, precisely allows us to give

non-multi-faceted definitions of phenomena.

3.3.2 A Reductive Account of a Differentia

A specific kind/species is defined as a conjunction of a specific genus plus a certain differentia
(or a differentia specifica) defined independently from the definition of the genus in question
(cf. Box 3.1), but where a differentia fout court (or diapopa) is reducible to a kind/species or a
genus i.e. that x is a differentia, iff this very x is a kind/species or genus itself (cf. Box 3.1.2);
in that sense, a differentia is not a genuine entity, and is, thus, outside our meta-philosophy - a
differentia tout court is not itself defined dependently upon the definition of a genus, because
of its being a non-genuine entity falling outside our meta-philosophy.

First of all, the requirement that a specific differentia be defined independently of the definition
of the genus in question is intuitively justified by the fact that, if we argue that a species is a
genus in conjunction with a (same-level) differentia, then, were the definition of a differentia
dependent upon what a genus is, a genus would cease to fulfill its role as being (a constitutive)
(proper) part of a species; the two conjuncts would not be logically independent any more.
This understanding of the differentia mainly follows its Scotist and Thomist interpretation (cf.
also Ari. Met. B.3, 998b23-998b26 — but against Met. Z; H; Top. VI (cf. Deslauriers, 2007 on
that controversial question)), where for Thomas Aquinas e.g. “[b]eing [...] is not divided as a
genus (e.g. animal) is into species (e.g. human) by means of differences (differentiae e.g.
rational), because such differences need to be outside the genus’s essence (e.g. rationality is not
included in an animal), and nothing lies outside being” (Gracia & Newton, 2012; italics original
and personal) i.e. that, indeed, a differentia is defined independently from the definition of a

genus’?.

92 Of course, we may eventually wonder which reasons there are for giving a definition as a conjunction. The main
reason is that, if the neo-Aristotelian metaphilosophical framework consisting in giving a definition within (our
understanding of) a genus-species hierarchy is a specific metaphilosophical framework consisting in giving
metaphysically necessary (in the sense of Fine, 2002; cf. also Kment, 2014) and sufficient conditions for the
definiendum (cf. Ch. 2), then, were a differentia — as a specific (direct) constitutive part (with the genus as the
other (same-level) constitutive part) of a species/kind - definitionally dependent on what a genus is, a genus would
not be essentially a component of a species but of a differentia.
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However, along the Scholastic tradition of the predicables, one may want to counter-argue here
that the differentia does not differentiate a specific genus from its species, but one species of
the genus from the others.

Again (cf. Sec. 3.3.1), one should be careful here in not thinking that one needs at least two
peculiar species of a genus to make meaningful one’s talk about genera. If one thinks so, one
would be committed either to RME (under a certain reading) (cf. Sec. 2.1) or to objections (i)-
(ii1) (cf. Sec. 3.2.1-3.2.3), for one would think that the definition of a genus is dependent upon
what its species are — and if one also excludes singleton sets/classes/groups.

But, we need not two species, in this case, in so far as the definition of a genus does not depend
upon what its species/kinds are (cf. Sec. 3.3.1), though we argue, however, that a genus is a
constitutive part of a species (cf. Box 3.1.1).

Second of all, the requirement that a differentia fout court is simply not a genuine entity, but is
reducible to a kind/species or a genus, is motivated by the fact that, given our minimal definition
of a genus as a constitutive part of a species as well as the one of a species/kind (cf. Box 3.1;
3.1.1), we fail to see in what sense a differentia, such that it would be something different from
a genus or a species, can really be something at all, if not, actually, (reduced to) a genus or a
species/kind: e.g. rationality has, at the general level, intuitively no other special ontological
status than a species/kind itself or, even more generally, a specific genus itself - and if one also
tries to avoid category mistakes (e.g. a differentia could not be just a certain (differentiating)
property); the ontological status of a differentia is inexistent.

From this, it does not change that a whole still has a differentia as a constitutive part per se (cf.
Sec. 2.1; Box 3.1) — but, which is itself a kind/species or a genus; a differentia specifica has to
be, of course, a different kind/species or genus from (trivially) the defined kind/species and
(especially) the genus in question.

However, first, does this not mean that we fundamentally need at least two species (or genera)
to make sense of a differentia, since a differentia is reducible to a species or a genus?

In parallel with the case of the genus, which does not require that two species be (at least)
present (e.g. were a human being the only surviving species, a human being would still be
intuitively an animal kind), albeit (the concept of) a differentia is reducible to (the concept of)
a kind or a genus, only a differentia specifica (e.g. rationality), in line with the WSP, shall exist
as a different specific kind or genus itself (from e.g. humanity or animality).

Second, although, in a definiens, both conjuncts’ order can be swapped or commutated (thanks
to their truth-functionality) (e.g. a rational animal (Gy & FXx) is obviously also an animal which

is rational (Fx & Gy)) — i.e. that e.g. a human being is something more than a mere animal or
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mere rationality -, we may eventually ask: why has a human being, then, for its genus animality
instead of rationality?

In other words, if what stands for a specific genus and what stands for a specific differentia
cannot be swapped (albeit their order is commutative), how to justify that e.g. animality - rather
than rationality - is the specific genus of a human being (or humanity)? With our minimal
definition of a genus as well as a reductive definition of a differentia (cf. Box 3.1.1-3.1.2), what
would this change for a human being (or humanity) to have rationality rather than, as commonly
accepted, animality as its genus?

We cannot but answer here that, in parallel with the case of lung cancer, which can very well
be said more directly (in the absolute extension of) e.g. a cancer than a lung disease - or maybe
the contrary -, a human being has for genus animality — and not rationality -, because we deem
that a human being has somehow more animality in him than rationality, in the sense that a
human being has a higher number of indirect constitutive parts having as (indirect) relative
realizer animality rather than rationality; in one word, a human being has more indirect parts in
him that are animal rather than rational. The same point applies, of course, to other cases like
disease kinds (cf. Box 4.2).

A first consequence of our reductive account of a differentia (cf. Box 3.1.2) is that we can make
sense of the difference between a specific genus and a differentia specifica in a precise way
(without that being part of the definition of a differentia tout court): it is something more
peculiar (or determining) than a genus for a certain species, precisely because it is somehow
rarer in the species in question — not because it would be something unique to the species,
which would differentiate it from other species with the same genus.

A second related consequence is that, contrary to what schoolmen generally say of a differentia
(specifica), a differentia specifica does not have to be unique to a specific kind/species, albeit
it can happen that this is the case, of course: e.g. rationality can very well constitute another
kind than a human being, or negative causes-effects can very well be the differentia of another
species/kind than disease kinds (cf. Box 4.2) — and, thanks to our relaxed definition of a
differentia (cf. Box 3.1.2), that much is of no problem, for the kind in question just is
distinguished with respect to its entire specific essence viz. a genus and a differentia (cf. Box

3.1).
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CONCEPTS RELATED TO DISEASE



4

Nosology

NOSOLOGY

Of course, saying that there is a distinction to be made between diseases and disease kinds is not
defining what a disease kind is or what disease kinds are, to the contrary of defining what disease
is. Ch. 4 is about how to intuitively classify disease kinds. I shall give two different criteria (negative
effects and causes) i.e. the differentia (cf. Ch. 3), which allow us to distinguish between disease
kinds and disease.

Part II of the present PhD thesis is about the different concepts related (pretty directly) to the one of
disease.

Sec. 4.1 provides a classification of disease kinds along various criteria (i.e. a nosology) viz. negative
effects and negative causes. This nosology will allow us to approach more directly the notion of
disease by dissociating DISEASE from other concepts (cf. Ch. 5-6).

Sec. 4.2 addresses objections, which can be raised against our definition of disease kinds, more
precisely against the definition of a disease kind as a disease (i.e. the genus) in conjunction with
negative causes and effects (i.e. the differentia).

Ch. 5 and Ch. 6 will more thoroughly analyze the symptoms (i.e. the negative effects of a disease)

and etiopathology (i.e. the negative causes of a disease).
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4.1 A Definition of Disease Kinds

Drawing a distinction between disease and a disease kind along the genus-species relationship
i.e. merely saying that a disease kind falls under disease with a differentia (cf. Sec. 3.1.1), is not
saying much about what a disease kind is more precisely. To avoid, at the outset, conceptual
confusions between DISEASE and DISEASE KIND, it is important to devote Sec. 4.1 to the
clarification of what a disease kind is i.e. that it is important to review the differentia (or the
criteria) allowing us to tell what distinguishes disease from a disease kind.

Sec. 4.1 is organized as following: Sec. 4.1.1 is about how the distinction between disease and
disease kinds can tell us about what disease is intuitively not.

Sec. 4.1.2 aims at reviewing the different criteria that allow us to distinguish between, on the
one hand, disease and, on the other hand, disease kinds viz. negative effects and causes related
to a living being.

Sec. 4.1.3 examines the prospect of defining a disease kind as a syndrome.

4.1.1 Defining Disease Kinds vs. Defining Disease

The purpose of the present PhD dissertation is to give a definition of disease and not of disease
kinds. Nevertheless, focusing, first of all, on a nosology (i.e., as taken throughout the PhD
dissertation, the study of the differentia for disease kinds) is justified by the fact that from an
intuitive classification of disease kinds along diverse criteria it shall be easier to directly
approach DISEASE and its related concepts (cf. Ch. 5 et sqq.).

Indeed, from the trivial idea that for x to have a disease kind is for x to be diseased in conjunction
with a differentia (or criteria here) (cf. Sec. 3.1.1), it follows that the focus on this differentia
by which a disease kind is made a disease kind by contradistinction with a disease highlights
what distinguishes a disease kind from a disease tout court.

In a nutshell, to the extent that these differentiating characteristics are properly parts of what
disease kinds are, it is useful to review them, for they tell us something about what disease 1s
intuitively not.

More formally put, if to have a disease kind is to have a disease in conjunction with (a) specific
characteristic(s) i.e. if to have a disease kind is to fall under the genus disease with a differentia,

then it follows from our analysis of the genus-species relationship (cf. Box 3.1) that this

125



4 Nosology

differentia is to be defined independently of the definition of the genus in question i.e. disease;
otherwise, the genus-species relationship collapses into a determinable-determinate relationship
(cf. Sec. 3.2.3).

If a definition of disease kinds should really follow a genus-species hierarchy, then this
definition is to be contrasted here with another common way to define disease kinds: {disease
kind} as a class/set of members/elements. There are two plausible ways to understand in what
sense {disease kind} may be said a class/set:

(1) in listing the whole absolute extension of the term “disease kind” by saying that {disease
kind} is a class/set whose members/elements are specific disease kinds: e.g. a bacterial disease
is a specific disease kind, an infectious disease is a specific disease kind, a STD is a specific
disease kind®>, etc.;

(i1) in trivially defining a disease kind as the genus disease of a certain kind or species.
According to point (ii), {disease kind} is a class/set comprising the members/elements called
“ of a certain kind” and “disease”. Since one of our requirement on what it is to provide a
correct definition is precisely to avoid triviality or reflexivity (cf. Sec. 2.1), it follows that we
cannot stay content with a definition of a disease kind as merely a disease of a certain kind, but
that a substantial definition is required; saying that a disease kind is a disease kind is hardly
explanatory on the nature of disease kinds — or only for a pseudo- or “dormitive virtue”
explanation.

Cannot we stay content, however, by simply stating that to have a disease kind is to have a
disease (i.e. condition (i)) with a specific differentia (i.e. condition (ii)), without saying what
this differentia is (cf. Box 4.1)? Such a prima facie definition would amount to saying that to
have a disease kind is to be diseased with anything that differentiates a disease kind from a
disease.

As such, this prima facie definition does not avoid reflexivity, to the extent that the term
“disease kind” also appears in (the elements of) the definiens.

Furthermore, one can argue that, if there are such kinds as disease #ypes or disease genera to be
distinguished from disease kinds, then a correct definition of disease kinds has to be precise
enough — thus, not prima facie as here (cf. Box 4.1) - for avoiding being confounded with

disease types or disease genera.

9 Thence, it does not follow that e.g. a bacterial disease is to be defined as a disease kind in conjunction with a
differentia. Were this true, then a bacterial disease could be indirectly said a disease kind of a certain kind or
species. It seems better to define a bacterial disease, strictly speaking, as a disease with a differentia. Being a
disease kind can be, thus, considered an indirect property of a bacterial disease, or we can say that “bacterial
disease” is in the indirect absolute extension of “disease kind” (cf. Sec. 3.1.2 on that), for listing the indirect
extension of a term does not imply that this term is a direct property of what the (definition of the) term applies to.
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However, if a disease kind is to be counted as a specific kind/species itself (as we try to show
it (cf. Box 4.2)), the following prima facie definition of disease kinds (as given here) can serve

as a preliminary step towards a correct definition of disease kind (cf. Box 4.2):

x is a disease kind, iff (i) x is a disease (i.e. the genus), and (i1) x is F and etc.

Box 4.1. — A prima facie definition of disease kind within (our understanding of) a genus-species hierarchy.

What is, thus, this differentia that allows us to distinguish between a disease kind and disease?

4.1.2 Negative Effects and Causes as the Differentia

between Disease Kinds and Disease

One differentiating characteristic between disease and disease kinds which intuitively comes,
first, to mind is the effect/sign of a disease; more precisely, in the present context, when we talk
about the effect of a disease, we usually talk about a symptom.

Indeed, specific infectious diseases like influenza or tuberculosis may be commonly defined by
symptoms; for influenza: fever, runny nose, sore throat, muscle pains, headache, feeling tired
and coughing; for tuberculosis: fever, chills, night sweats, loss of appetite, fatigue, weight loss
and nail clubbing®*.

A second differentiating characteristic intuitively coming to mind is the cause/etiology of a
disease; again, in the context where we talk about the negative cause of a disease, we are used

to employ the term “etiopathology”/*“etiopathological agent” (cf. Ch. 6).

%% Caveat on the illustrations of symptoms: I rely here on a plausible pre-conception of what a symptom is. Even
if it happens that our illustrations here of a symptom do not strictly (or correctly) follow our own definition of a
symptom (embedded into a certain metaphilosophy) (cf. Box 5.2), in so far we may argue that these can be
plausibly argued to be specific symptoms (e.g. as being functionally defined: e.g. fever simpliciter — rather than,
strictly speaking, fever of a disease x — as a sign of a disease x), or that they are compatible with our own definition
of symptoms (cf. Sec. 5.1.1), we can still use them, for our purpose kere, as illustrations of symptoms.

The same is true for illustrations of etiopathological agents as well as of disease kinds themselves (or even
diseases), as long as these illustrations, depending on a certain use, of course, fall under a plausible interpretation
(or reading) of a certain definition of etiopathology or of disease kinds (or even of disease).

Indeed, what it is for a definition (i.e. the definiens) of disease kinds to be correct is, along the MCP, for it to be
weak enough, such that the definition at issue is compatible with as many plausible conceptions (or understandings
or interpretations) of the definiendum in question as possible.
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Indeed, specific disease kinds like bacterial or viral diseases or STDs are typically defined by
their etiopathology; a specific viral disease like ordinary-type smallpox is usually said a specific
disease (negatively) caused by the presence of the virus variant Variola maior (as a starting
state). Similarly, a specific STD such as syphilis or Chlamydia infection is commonly said a
specific disease caused by the bacterium 7. pallidum or the bacterium Chlamydia (cf. Box 4.2),
or Lyme disease (or borreliosis) is a specific disease caused by the bacterium Borrelia (as
starting states).

The advantage with such a two-fold way to define the differentia between disease and disease
kinds is that, if having a disease kind is having a disease in conjunction with specific effects
and causes viz. negative ones”, then the nosology seems sufficient (but, cf. especially Sec.
4.2.8 for concerns) for dealing with cases, where the same symptoms or etiopathological agents
are found within what are plausibly different specific disease kinds: e.g. cough, headache, runny
nose and sore throat are said symptoms constitutive of e.g. common cold and pharyngitis — and
they might well (plausibly) constitute many more specific disease kinds. Similarly, Human
Papillomavirus (HPV) disease (or infection) is a specific infectious disease which can be said
constituted by HPV as an etiopathological agent (plausibly as a starting state), but HPV is also

known for being the etiopathology constitutive of other specific disease kinds like cancer (kind)

% Four terminological notes (with caveats) about negative causes/effects (of disease): (i) to get a precise enough
definition of disease kinds, the causes and effects being the specific differentia for disease kinds (cf. Box 4.2) must
be specific causes and effects viz. negative ones. Indeed, even though the specific differentia is still defined
independently from the genus in question i.e. a definition of a specific causation, on pain of a category mistake,
these causes and effects must be specific, for they must be defined at a same compatible level as the one of a
disease, and, if a disease is intuitively a certain negative entity, then, to be coherent both with our metaphilosophy
(cf. Ch. 2) and our own definition of disease (cf. Box 9.3), and precise, then, in a correct definition of disease
kinds, the differentia shall be negative causes and effects themselves too.

(i) As being among the fundamental or general categories, if a negative causeleffect is still itself a specific
causeleffect tout court viz. a negative one, then, if a disease kind is a disease plus a negative cause-effect, then it
is also at the same time (more indirectly) a disease plus a cause-effect, although a disease kind is more directly a
disease plus a negative cause-effect than a disease plus a cause-effect simpliciter. Thus, in the context of disease
kinds, the notions of negative cause-effect (tout court) or cause-effect rout court can be both used.

(iii)) However, even though both notions can be used, the former notion is to be preferred over the latter one, for
talk about cause/effect tout court easily leads to the misleading impression that one is necessarily talking about a
positive cause/effect, but it is not so, for the (highly) fundamental or general ontological categories are arguably
value-neutral,

moreover, a strict definition of a disease kind (cf. Box 4.2), to be coherent with a certain definition of disease, is
phrased such that it is about, more precisely, negative causes-effects (exactly like disease is a specific negative
kind before being a specific kind tout court, for, if a disease were, above all, a specific kind simpliciter, then it
could be either positive or negative or value-free, but a disease is intuitively negative) (cf. Sec. 4.2.2).

(iv) Note that notes (ii)-(iii) apply to the other (highly) fundamental ontological categories like kind/species, genus,
whole, (constitutive) part, constitution, process, state, essence, etc. On grounds of textual readability and
simplicity, I shall, thus, use e.g. the term “kind”, “species”, “genus”, etc., simpliciter to refer to, more precisely,
either positive or negative kinds, species, genera, etc., - for these notions are meant to apply here beyond the mere
area of negativity; they are related to a universal metaphilosophical framework (but still restricted to e.g. kinds, of
course) (cf. Ch. 2-3) -, except in the cases where, of course, the distinction between positivity and negativity does
matter or needs to be made explicit on pain of easy misunderstandings.
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(Mufioz et al., 2006) and perhaps even Cardio-Vascular Disease (CVD) kinds (Kuo & Fujise,
2011)%.

However, it is important to note here that, properly speaking, the differentia between disease
kinds and disease is the presence of a negative effect/sign and a cause/source tout court — and
not of a symptom and an etiopathological agent.

Indeed, it is intuitive that a symptom (in its literal meaning) is essentially a negative effect of a
disease (cf. Ch. 5), while an etiopathological agent (in its literal meaning) a negative cause of
a disease (cf. Ch. 6). Thus, were the differentia for disease kinds a symptom and etiopathology,
then this differentia would be defined dependently on what a disease is, since a symptom is an
effect of a disease and etiopathology the etiology of a disease.

Hence, if we strictly and coherently follow our definitional structure corresponding to a genus-
species hierarchy (cf. Sec. 3.1.1), then a disease kind is to be defined as a disease (i.e. condition
(1)) in conjunction with a specific effect and a cause (of an entity) viz. negative ones (i.e.
condition (ii)). As such, a definition of the specific differentia (causes and effects) can be easily
given independently of the definition of the specific genus (disease)”’.

Moreover, to leave room for as many plausible interpretations of our definition of disease kinds
as possible (but still compatible with our own theory of disease) (cf. Box 9.3), but still to be
more precise with our definition of disease kinds (with an independently defined differentia),
those negative causes and effects, in this context, have to be obviously related somehow to
living beings (even when we plausibly ascribe diseases to artefactual beings, or take them as

states, or take symptoms as highly indirect): e.g. a strict interpretation of “related to a living

% Of course, one may still answer here that such symptoms or etiopathological agents are far from being sufficient
for defining the disease kind in question, but cf. Sec. 4.2.1 for this objection.

97 Caveat on the MF: it is important here of not being guilty of the so-called “mereological fallacy” (Bennett et al.,
2007), where

(MF) a predicate of a whole is attributed to one of its (im)proper parts.

In the present context, it means that we cannot say that x is a(n) etiopathological agent/symptom of a disease kind.
Indeed, one should more properly say that a disease kind is constituted by a(n) etiopathological agent/symptom.
However, so as to maintain (or highlight) our definitional structure corresponding to a genus-species hierarchy (cf.
Box 3.1), it is better to talk about a disease kind constituted by a disease (i.e. the genus) in conjunction with
negative causes and effects (i.e. the differentia).

We would like to intuitively say that that much amounts to saying that a disease kind just is a symptom with a
cause or an etiopathological agent with an effect — but not a symptom and etiopathology, for it would be redundant,
since a symptom is undeniably (synonymously) the negative effect of a disease (cf. Box 5.1) and an
etiopathological agent the negative cause of a disease (cf. Box 6.1).

However, were this true, then the differentia would be defined dependently upon the definition of the genus in
question. This is, thus, not a correct definition (within (our understanding of) a genus-species hierarchy) of disease
kinds.

To define more properly a disease kind by following our definitional scheme (cf. Box 3.1), we have to tripartitely
divide the definition of a disease kind, where a disease kind is strictly (or correctly) defined as (i) a disease and
(i1) negative effects and (iii) negative causes (cf. Box 4.2).
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being” shall take this expression to refer to a processual part of a living being situated at the
same level as the one of the genus disease; a plausible interpretation of our definition of disease
kinds shall take e.g. smoking as a negative cause related to a living being in the sense of being
related to a person (who is smoking) (cf. also Box 5.2; 6.2 for the same condition)’®.

In doing so, we get the following correct definition of a disease kind (cf. Box 4.2):

x is a disease kind, iff (i) x is a disease (i.e. the genus), and (ii) x is a (specific) negative cause
related to a living being, and x is a (specific) negative effect related to a living being (i.e. the
differentia).

Box 4.2. — A definition of a disease kind within (our understanding of) a genus-species hierarchy.

Of course, since in the present context we are specifically talking about the negative effect and
cause of a disease — and not of something else -, we shall obviously focus (cf. Ch. 5-6) more
specifically on the symptoms and etiopathology, but we should not forget that focusing on
symptoms and etiopathology is focusing on something else than on the mere differentia between
disease kinds and disease, which is a negative cause (of a negative effect simpliciter) and a
negative effect (of a negative cause simpliciter).

Moreover, this two-fold way to define this specific differentia is far from being arbitrary or
unjustified. Indeed, in a now common functionalist (or, redundantly, causal-role functionalist)
vein most notably in philosophy of mind (cf. Levin, 2018 as an entry), one may be tempted to
define what diseases are by focusing on what their functions are (or what diseases do) in the
sense here of what their causal role is; thus, one can dare to define diseases according to what
they cause — what their negative effects are -, and also what causes them — what their negative
causes are. Hence, we account here for our intuition that a disease should be functionally
defined by saying that focusing on the function (as understood here) of a disease is required for
defining what, actually, a disease kind is.

Another argument in favor of our definition of the differentia for disease kinds is that it allows
us to deal with other (said) typical cases of specific disease kinds like communicable vs. non-

communicable disease, iatrogenic disease, or idiopathic disease.

% Terminological note on “related to a living being”: whilst being essential for a better understanding of our
definition of a disease kind (cf. Box 4.2), the specification “related to a living being” can be easily left aside in the
other contexts, where it is clear and explicit enough that we are talking about causes-effects related somehow to a
living being.
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Indeed, if they are all really specific disease kinds, then they must be defined as diseases with
such-and-such effects and causes: communicable (infectious, or transmissible) vs. non-
communicable diseases are diseases whose cause is an infectious agent vs. everything but an
infectious agent; iatrogenic diseases are diseases whose causes are indirectly provoked by
medical intervention (e.g. maybe post-treatment Lyme disease syndrome); idiopathic diseases

are diseases whose etiology is absent®.

4.1.3 Disease Kinds as Syndromes?

One might eventually think that the best way to define a disease kind is as a syndrome. Indeed,
if, among specific disease kinds, one finds e.g. Down syndrome (under one of its plausible
acceptances), then one may argue that a disease kind is a syndrome. But, if a disease were
defined as a syndrome, a syndrome would be consequently defined as a disease in conjunction
with effects and causes. Thus, a disease kind would be only indirectly a disease with effects and
causes.

There are two main reasons for avoiding defining disease kinds as syndromes. The first reason
is that talking about a disease kind directly as a disease in conjunction with effects and causes
allows us to clearly notice the embodiment of this definition within our neo-Aristotelian
definitional framework (cf. Sec. 3.1.1).

Indeed, if we define a disease kind as a syndrome, then we do not see any more in what sense
a disease kind falls under a certain neo-Aristotelian definitional framework.

One could answer, of course, that it merely means that “disease kind” and “syndrome” are not
to be defined in terms of one another, but that they are co-intensional; however, there is a second
reason for preferring using the word “disease kind” rather than “syndrome” to refer to one and
the same thing.

The second reason is that the term “syndrome” is ambiguous, and is used ambiguously in the
medical literature: it seems to refer to (i) negative effects plus a disease (e.g. Parkinson-plus
syndrome) (cf. e.g. Marcovitch, 2010); the term “syndrome” is very likely used as understood

under point (1) in the DSM-5 (American Psychiatric Association (APA), 2013, p. 20); indeed,

9 Caveat on this list of (plausible) disease kinds: iatrogenic diseases are not artefactual kinds, for an intentional
agent is never directly (causally) responsible for a certain disease, though an intentional agent can be at the origin
of the emergence of a certain disease or a certain effect (as a disease); this is not, strictly speaking, the intervention
itself, which causes a certain disease — it does so only indirectly. At a more general level, no intentional agent ever
really creates a disease (kind) (properly taken).
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[a] mental disorder is a syndrome characterized by clinically significant disturbance in an
individual’s cognition, emotion regulation, or behavior [i.e. here specific signs] that reflects a

dysfunction in the psychological [...] processes |...].

In other words, a syndrome is a certain disease (viz. here a psychological malfunctioning
process) and negative effects (viz. here psychological disturbances).

“Syndrome” also refers to (ii) negative effects and causes plus a disease (e.g. Down syndrome,
etc.) — probably the most common use in medicine (cf. e.g. Martin, 2010);

it also refers to (iii) a mere disease (process) (e.g. AIDS vs. HIV-AIDS i.e. HIV infection as a
cause of AIDS taken as a specific disease (process) here; or maybe even Stockholm syndrome),
or even, extensionally defined, to (iv) a set of signs (and/or causes) of any clinical condition
(except a disease) (e.g., plausibly, a slightly malfunctioning condition not considered as
pathological: e.g. maybe a metabolic syndrome, or, plausibly taken in a literal sense here, Proust
syndrome i.e. anything that is likely to trigger a certain memory).

A nice illustration of the ambiguity behind a term like “syndrome” is lactose intolerance (or
malabsorption), which is commonly said to be a specific syndrome, but which is described, in
the medical literature, as a specific disease kind (National Institute of Diabetes and Digestive
and Kidney Diseases, 2020), or sometimes as a specific disease tout court — along with other
food intolerances generally classified according to their (patho-)mechanism only (Gluckman et
al., 2016; cf. also Kurtz & Hemming, 2014).

Only under sense (i1) “disease kind” and “syndrome” refer to one and the same thing.

Thus, the use of the notion of syndrome is to be avoided throughout the dissertation — except in
the cases where, so as not to depart too much from the medical literature, the term is maintained
(in its plausible usage under senses (i)-(iv) above) in the common denominations of some

diseases (e.g. Down syndrome).

4.2 Disease Kinds as Disease with Causes and
Effects: Objections and Replies

While Sec. 3.2 addresses objections against the priority of a genus over a species i.e. against

our definition of species/kinds, Sec. 4.2 raises and consequently tackles objections against,
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more precisely, our definition of disease kinds (cf. Box 4.2), which follows our definition of
species/kinds (cf. Box 3.1); these objections are, thus, against the idea that a disease is a
constitutive part of a disease kind or that, when embedded into our definitional framework (cf.
Sec. 2.1), a disease is an element of the definiens of a disease kind.

Moreover, Sec. 4.2 raises and consequently addresses objections against the second part of the
definition of disease kinds viz. the differentia between disease kinds and disease: negative
effects and causes related to a living being (cf. Box 4.2).

Sec. 4.2 begins with the objections that can be raised against the necessity of our definition of
disease kinds (Sec. 4.2.1-4.2.6), then follows with the objections against the sufficiency
condition (Sec. 4.2.7-4.2.11)'%,

4.2.1 Objection (i): Effects or Causes as Unnecessary

100 Three caveats on the subsequent objections: (i) the objections are free to plausibly interpret or understand in a
certain way the definition of disease kinds given in Box 4.2: they do not have to subscribe to our neo-Aristotelian
framework to be true and direct objections against our definition of disease kinds, or even, more generally, against
a specific definiendum (e.g. symptoms (cf. Box 5.2), etiopathology (cf. Box 6.2), etc.) defined within our
metaphilosophical framework (cf. Ch. 2-3).

(ii) Although our definition of disease kinds is, of course, phrased such that it correctly (and coherently) follows
our own metaphilosophy, the definition of disease kinds as such (cf. Box 4.2) can very well fall merely under a
plausible interpretation (or reading) of the specific metaphilosophical framework into which it is embedded (or, it
can be read even outside, or inconsistently with, our own metaphilosophy), or is compatible with many different
plausible conceptions of the definiendum in question.

In so far as we strictly distinguish between a correct and a plausible interpretation of a definition, then the latter
can very well be incoherent with the correct definitions of other related concepts, while the former shall be
coherent with these definitions.

With the former, we are proposing what C. D. Broad (1924)) calls “speculative philosophy” i.e. the embodiment
of specific definitions into a more overarching picture (of reality as a whole) — but without this being a holistic
position (cf. Exc. 3.10 on holism).

Due to its very diverse interpretations, we avoid calling this speculative philosophy the “(wide) reflective
equilibrium method” (taken also outside practical philosophy, of course) (Goodman, 1983; Rawls, 1999). Indeed,
the (wide) reflective equilibrium method oscillates between a Rawlsian coherentist version (Daniels, 2016), and a
Goodmanian empirical one (Stich, 1990).

(iii) If plausible objections can and are, indeed, raised against our definition of disease kinds (cf. Box 4.2), then
this means, along the MCP, that our definition of disease kinds is not completely irrefutable (or compatible with
all plausible conceptions of disease kinds) and must, therefore, address these objections — where “irrefutability”
does not mean, of course, “triviality” (“platitude” or “banality”) i.e. e.g. “circularity” or “reflexivity”, but is closer
to the notion of so-called analytic truths - to be contrasted with a minimal understanding of (unrevisable or
defeasible) apriori(ci)ty (Spohn, 2009) - like “all bodies are extended” (cf. e.g. Boghossian, 1996; Nimtz, 2003;
2009).

Albeit we may rightly feel that correctness is almost practically impossible to reach under the present
understanding of the notion, this, by no means, is a reason for not s#riving to achieve correctness by e.g. reducing
at a minimum the plausibility of different objections against a certain theory through addressing them.
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A first objection coming to mind against the necessary conditions of our definition of disease
kinds (cf. Box 4.2) is that symptoms or etiopathological agents are not necessary for defining
disease kinds.

Indeed, along objection (i), one may argue that a fine-grained differentiation of the causes (or,
to the contrary, the effects) of the disease is sufficient for differentiating the disease kind at
issue — which would make, thus, a definition of disease kinds either as symptoms and
etiopathology as unnecessary or as etiopathology and symptoms as unnecessary.

Moreover, after all, as we shall shortly see (cf. Ch. 5-6), symptoms and etiopathology are also
specific disease kinds, in the minimal sense that they are both kinds and something more than
a disease (cf. Box 5.2; 6.2). So, why not calling them disease kinds? Why reserving the term
“disease kind” for as we do (cf. Box 4.2)?

One may add here that either effects or causes are necessary for differentiating disease kinds,
for one may argue that specific disease kinds also differ with respect to their disease process,
in so far as a disease kind would be a disease in conjunction with a differentia. Thus, one may
say that it is sufficient to appeal to either symptoms or etiopathology for a definition of disease
kinds.

However, it is not difficult to find cases where we would judge that we have two different
specific disease kinds, while both have the same disease process with the same effects: e.g.
hepatitis A and E. If we limited our definition of disease kinds to (here) symptoms (cf. Box
4.2), we would fail to notice that we have actually two different specific disease kinds
constituted by two different (plausibly argued) causes: hepatitis A virus and hepatitis E virus
(as starting states).

The prospect for differentiating disease kinds with only etiology and the disease process prima
facie seems more promising, in so far as it is able to account for the case of Hepatitis A and E.
However, it is also possible to find cases where we would intuitively judge that we have two
different specific disease kinds, while both can be described as having the same disease process
with the same causes: it is common to describe e.g. Kearns-Sayre syndrome and chronic
progressive external ophthalmoplegia as being both constituted by the same etiopathology viz.
a cellular energy deficit (which has as an absolute realizer a genetic cause constituted by
mtDNA deletions) (Hutchinson, 1879; Kearns, 1965; Kearns & Sayre, 1958), and as having the
same disease process viz. a weakening (or attenuation) of extra-ocular muscles; were our
definition of disease kinds limited to etiopathology, then we would fail to notice that Kearns-
Sayre syndrome and chronic progressive external ophthalmoplegia are usually considered as

two different specific disease kinds differing from each other through their symptoms: Kearns-

134



4 Nosology

Sayre syndrome is said to be constituted by the same symptoms as chronic progressive external
ophthalmoplegia like ptosis, as well as by extra ones like pigmentary retinopathy and cardiac
conduction malfunctionalities (DiMauro & Hirano, 2005; Harvey & Barnett, 1992)!°!,

These examples show that a simple analysis of disease kinds as symptoms or etiopathology is
doomed to failure, but an analysis as symptoms and etiopathology is more likely to succeed in
differentiating in a sufficient fashion what a disease kind is; having a differentiation of disease
kinds as symptoms and etiopathology also allows us to distinguish between so-called variants
(being in the absolute extension) of one and the same disease kind'%%.

However, we can further object that, once a// the effects or causes of the disease discovered and
recognized i.e. uncovered or disclosed, we will have differentiated the disease kind in question
in a sufficient fashion for excluding other possible disease kinds constituted by (some of) the
same symptoms or etiopathological agents (cf. Kendell & Jablensky, 2003 for the case of mental
diseases).

In that sense, knowing and recognizing all the precise effects (or causes) of a disease would be
enough for differentiating the disease kind at issue; we need not resort to the causes and effects
of a disease, once all are known and recognized: e.g. a disease kind would be defined in a
sufficiently fine-grained manner as a (complex) set of etiopathological agents or of symptoms.
But, is it enough? Can we really differentiate the causes (or the effects) of a disease in such a
fine-grained way that it differentiates a (highly) specific disease kind, by opposition with
another one? That much sounds unlikely, for the more fine-grained the differentiation of the
causes (or the effects) of the disease is, the more specific (or fine-grained) the disease kind will
also turn out to be: to a specific negative cause and effect of a disease, also a specific disease.

Indeed, there is a fair chance that, once we merely differentiate a specific disease kind with

101 With Kearns-Sayre syndrome and chronic progressive external ophthalmoplegia, do we really have the same

disease process with different effects, or rather different disease processes? Where does the disease process really
end? The issue is about how to know that x properly belongs to the (end of the) disease process itself rather than
to the effect(s) of the disease process; this well-known problem has already been pointed out by Whitbeck (1977).
We may argue that the onus (or burden of proof) is on the medical scientists to correctly define the disease kind
in question and to tell whether there is some disease kind x (partly) constituted by disease y and effect z, or whether
x is actually (partly) constituted by disease y-z and effect a.

It is sufficient to show here (in line with our MCP) that Kearns-Sayre syndrome and chronic progressive external
ophthalmoplegia can be plausibly - without pronouncing on their correctness - said to differ here with respect to

their symptoms. Note that the same issue arises for the causes of a disease.
102

CEINNT

Terminological note on “variant” and cognates: as I use the term “variant”, “variation” or “variety” (or even
“example”, “illustration”, “exemplar”, “archetype” or “specimen”) throughout the PhD dissertation i.e. as an
absolute/relative realizer: e.g. the notion “specimen” - whose name is explicitly (and etymologically) reminiscent
of the notion of (especially biological) species - is also used in contexts where we refer to a constitutive part of a
whole (typically a biological species) i.e. that it is here a relative realizer.

However, the use of “sample” (or “portion”) as a synonym for “variety” is to be avoided, for, first, it seems to
merely refer to a relative realizer, and, second, it also seems, actually, extensionally-loaded i.e. that “sample” seems
to refer to an extensional part of a whole (plausibly taken here as a set), albeit the term “sample” is also often
interchangeably used with “example” (e.g. a writing sample).
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such-and-such etiopathological agents (or symptoms), the etiopathological agents (or the
symptoms) shall be so much fine-grained that they do not capture anymore the targeted disease
kind but, rather, an even more specific one.

As an answer to the last point of objection (i), according to which symptoms and etiopathology
should be also considered as disease kinds, we, actually, just bite the bullet: symptoms,
etiopathology and what we are calling “disease kinds” are all specific disease kinds, indeed, in
the minimal sense that they are more than a disease and they are kinds. The specific ontological
entity we refer to with “disease kind” is to be taken, strictly speaking, as a specific disease kind,
but, since the other specific disease kinds have their own very distinct name, the specific disease
kind we are talking about here i.e a disease plus negative causes and effects (cf. Box 4.2) can
be simply referred to as “disease kind” tout court for sake of textual readability (but on cost of
some misleadingness, if there had been no explanation for this) — maybe other (more complete)
linguistic systems have a distinct name for this complex entity; be that as it is, the absence of a
distinct or proper way to name the entity in question in a certain language does not mean, of
course, that the entity in question is not a species/kind; it only shows the limitations of the

expressive power of a certain language'®.

4.2.2 Objection (ii): Disease Kinds as Diseases/Positive
Biological Processes plus Positive/Negative

Causes-Effects

A second objection against the sine qua non condition of our definition of disease kinds (cf.
Box 4.2) is that it is not necessary to strictly define a disease kind as a disease plus a negative
cause-effect. Objection (ii) may be understood in a two-fold way: either (1) a disease kind is to
be defined as a disease plus a positive cause-effect (where positive or negative causes-effects

are direct absolute realizers of “cause” and “effect”)!%; or (ii) a disease kind is to be defined as

183 We could, of course, take a neologism for referring to this specific disease kind. However, finding out a
neologism is never an easy task, and there is always the risk of being accused to invent (and control) a reality
through the invention of a word (cf. e.g. George Orwell (1949)’s famous “Newspeak™), though the primary goal
is, to the contrary, to correctly describe a certain reality through a word missing in a certain linguistic system i.e.
through a neologism.

104 Note that, in the case where a disease is caused by, and causing, something positive, then a functionalist shall
take the opportunity to argue here that diseases could be themselves, thus, positive — and not specific negative
kinds (at least, in this case). To the extent that this point is not about how to understand interpretation (i) of
objection (ii) — indeed, this would be inconsistent with (our reply to) objection (ii), for we assume here that “disease
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a positive biological process — as a direct absolute realizer of “kind” - plus negative causes-
effects.

Along interpretation (i) of objection (ii), one of the most well-known specific disease kinds
used in this context is, likely, sickle-cell anemia as having (or, so it seems) (among others, or
at least) a certain positive effect viz. - at least, for heterozygotes - a resistance to malaria
(Luzzato, 2012). Other examples include a specific disease kind defined here as (primary)
polycythemia whose effect (amongst others, or at least) is positive viz. an increase in red blood
cells (i.e. in endurance capacities, generally speaking) (cf. Dorland, 2011). It is also not rare to
find specific disease kinds such that a cause (among others) of a disease is plausibly deemed as
something positive: e.g. acute coronary disease may be typically caused by (among others, or
at least) vigorous exertion (Corrado et al., 2006).

Examples falling under interpretation (i) can be easily multiplied, where they are common

especially in evolutionary medicine:

Diseases are not [positive] adaptations shaped by selection. There is nothing useful about
pneumonia, schizophrenia, epilepsy, or cancer. Trying to understand diseases as if they are
[positive] adaptations is a mistake, one that is unfortunately as common as it is serious. However,
many symptoms of disease, such as pain, fever, vomiting, cough, and fatigue, are adaptations.
The systems that regulate such defenses are, for good evolutionary reasons, prone to failures that

cause chronic pain, anxiety disorders, and many other diseases. (Nesse, 2016; my emphasis)

In other words, whilst, for Darwinian medicine, disease are not positive, symptoms are positive
in the sense that they are adaptations or evolutionarily selected processes.

Indeed, at a more general level, most of evolutionary medicine relies (at least, for (proper)
functions) on an (empirical and methodological) weak adaptationist approach (cf. Godfrey-
Smith, 2001; Lewens, 2004; Méthot, 2015; pace Gould & Lewontin, 1979; Lloyd, 2015) i.e.,
roughly, an approach to evolutionary thinking privileging (both empirically and
methodologically) the basic idea that evolution (understood as a positive process here) leads to
(positive) adaptation through natural selection and/or other evolutionary forces like higher-
level processes (besides the genetic level especially) (e.g. on cross-species hybridization, cf.

Lewontin & Birch, 1966) or (non-random) mutations (on the so-called extended evolutionary

kind” is strictly defined in terms of “disease” plus “negative causes-effects” (cf. Box 4.2) -, it can still be
independently used, however, as an argument against ascribing necessarily a negative value to disease.
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synthesis, cf. Laland et al., 2015; Pigliucci & Miiller, 2010), but still acknowledging the
existence of biological maladaptations'®.

According to this weak adaptationist view, diseases are seen, fo the contrary, as (evolutionary)
(biological) maladaptations, but which may be followed by (or lead to) positive effects i.e. here
effects which have been evolutionarily selected (e.g. through natural selection, or etc.) (on the
general idea of (positive) biological functions as (naturally) selected effects, cf. Neander, 1991;
Wright, 1973)!%: e.g. senescence is said to be followed by a positive (selected) effect viz.
ensuring the steady turnover of the realizers of a biological species, such that to let this species
evolve (Nesse, 2005b); or, menopause is said to be followed by the positive (selected) effect -
although this is currently an adaptive hypothesis — which is to increase the life (and
reproductive) success of the already existing tokens (and of the host) (Williams, 1957).

Along interpretation (ii) of objection (ii), we find plausible illustrations like pre-menstrual

syndrome, for it may be plausibly defined as a specific disease kind constituted by specific

negative causes (e.g. changes in hormone level) and effects (e.g. cramps, bloating, etc.), but

105 Two caveats on weak adaptationism: (i) I do not define, thus, as is unfortunately commonly done (cf. e.g.
Orzack & Sober, 2001), weak adaptationism as a theory privileging the principle of natural selection over other
(acknowledged, however) (positive) evolutionary forces, for weak adaptationism must leave room, according to
me, to the idea that other evolutionary forces than natural selection (narrowly taken) like higher-level processes
may very well also lead, indeed, to (positive) adaptation. In other words, I do not just equate, strictly speaking,
Darwinian medicine and weak (or strong) adaptationism (pace e.g. Méthot, 2015).

(ii) Although the notion of adaptation tout court is very often (plausibly, of course) related to the principle of
natural selection (narrowly taken as a positive mechanism) — thus, to the idea that adaptations can be only positive
-, maladaptations are to be, strictly speaking, conceived of, actually, as specific adaptations themselves viz.
negative ones (on my highly deflationary view on adaptation, cf. Exc. 3.7).

106 Two caveats on strong adaptationism: (i) if diseases are widely acknowledged as (specific) biological
dysfunctions i.e. here as maladaptations, along the famous etiological theory of (biological) functions (Neander,
1991; Wright, 1973), cannot they be a positive bearer, nevertheless, of a biological function? Indeed, if diseases
may be said followed by positive selected effects, then it seems that they can truly be positive bearers of biological
functions.

However, were this true, then it would lead to strong adaptationism: every trait/genetic process (diseases included)
would be the positive bearer of a biological function.

But, beyond classical problems with strong adaptationism - among others, the issue of how to explain, thus, the
presence of bad entities) (on the related problem of evil or theodicy, cf. Tooley, 2015) -, the main reason there is
for not envisaging diseases as positive bearers of biological functions is that the etiological theory of (biological)
functions is, actually, not so much about what (biological) functions are than about how to explain, correlatively,
the presence of positive bearers of (biological) functions themselves; Karen Neander (1991, p. 181) once said:
“tumors simply don’t have proper functions [i.e. here that they are not positive bearers of biological functions]” —
albeit, by mistakenly relying on an evolutionary theory of biological functions and a theory of evolution as a
positive process only, one generally means by this that tumors do not have functions at all.

Talk about diseases as being followed by, or leading to, positive (selected) effects may easily mislead us think that
diseases are (essentially) positive bearers of biological functions, while they only, actually, (extrinsically here)
have positive (selected) effects — they are not positive bearers of biological functions (along the etiological theory
of biological functions, of course).

(i1) One of the main pitfalls to avoid in evolutionary medicine is precisely strong adaptationism. It is not rare to
find occurrences, where evolutionary (or, more specifically, Darwinian) medical practitioners inconsistently state
that diseases are maladaptations and are still positive bearers of biological functions (cf. Nesse, 2005a-b; Nesse &
Stein, 2012 for a striking illustration (e.g. emotional diseases)).
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with here a specific positive (or normal) biological process (i.e. indirectly a positive kind) viz.
a specific - still controversial - phase of the menstrual cycle (Dickerson et al., 2003).
Nonetheless, the main issue with objection (ii) in interpretations (i) as well as (ii) is that it
amounts to category mistakes (within the same definiens): we claim, with interpretation (i), e.g.
that vigorous exertion is here a specific positive cause of acute coronary disease; but, we would
like to argue that, actually, vigorous exertion is, rather, properly, a specific positive cause of a
non-disease like a reduction of the risk of sudden cardiac arrest (cf. Corrado et al., 2006) i.e. a
positive cause of (indirectly) a positive kind (or, so it seems); ditto for the other examples:
senescence as a negative kind followed by a negative effect like dementia; or, menopause as a
negative kind followed by a negative effect, during the post-menopause, like heart palpitations
or urinary incontinence.

With interpretation (ii), we claim that a positive (or normal) biological process is here
surrounded by negative causes-effects, but we would like to argue that, rather, a biological
process having a negative cause is to be itself, properly, negative i.e. a negative biological
process (or indirectly a negative kind) with a negative cause-effect.

In other words, we can argue that objection (ii) leads to contrariety within one and the same
definiens of a certain definiendum viz. here a disease kind: e.g., along interpretation (1), if
disease is (indirectly) a specific negative kind, and if a cause-effect may be here also (at the
same indirectness level) a specific positive kind, then they are two (indirect) contraries (of a
kind).

Ditto for interpretation (ii): if disease is (indirectly) a specific positive kind, and if a cause-effect
may be here also (at the same indirectness level) a specific negative kind, then they are both
(indirectly) contraries (of a kind) (cf. Sec. 5.3.2 for a related point).

However, as a last defense of objection (ii), we may want to argue that a way out of these
contrarieties, or at least a way to dwindle them, would be to admit degrees of badness and
goodness to a certain disease kind: e.g. having a little bit some stress — but not too much — has
some positive effect viz. that it motivates one to act or increase concentration (pace Engel,
2019).

Nevertheless, first, however weakened, the contrarieties remain (a bit) present. Secondly, we
can answer that what essentially motivates one to act or increase one’s concentration is not e.g.
some minimal stress — which, even made minimal, remains (a little bit) bad -, but, to the
contrary, some, however soft or strong, positive (mental) state/process.

To summarize, the same specific kind (e.g. vigorous exertion) cannot (essentially) have

(however plausibly understood) e.g. a positive final value, whilst also at the same time a
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negative instrumental (or, more generally, extrinsic) value — and vice versa -, for this leads to
contrariety within one and the same definiens (cf. Exc. 3.9 for this axiological terminology).
Second, one can argue that objection (ii) (weak adaptationism, especially) is, actually, more
psychologically than, strictly speaking, philosophically motivated, or is grounded on a certain
psychology (cf. Pinker, 2018) — instead of a philosophy!'?’: optimistic people often endeavor to
unilaterally look for the positive behind evil/bad act(ion)s (on the Panglossian paradigm, cf.
Leibniz, 1710)!%, or they think that their misery or pain can eventually lead to a certain
advantage or superiority (or, teaches them): e.g. patience, resignation, humility, etc. (pace
Ogien, 2017); or that stress helps boost physical productivity and mental concentration; or,
more generally, negative emotions help cope (better) with, adapt to, a certain situation or the
environment; or even those people are - more psychologically than philosophically - convinced
that (knowledge of) badness leads to (knowledge of) what goodness is'%.

This psychology is often summarized by the popular Nietzschean (1889, Spriiche und Pfeile)
motto: “what does not kill me makes me stronger” [“Was mich nicht umbringt, macht mich
starker”].

However, this psychology is, in turn, certainly (philosophically) highly indirectly if not

fundamentally grounded on a certain (mis)understanding of the famous but misnamed principle

107 Note that our essentialism can be also accused of being “[...] mandated by psychological dispositions [...]”
(Wilkins, 2013, p. 414; my emphasis) i.e. that essentialism would be psychologically necessary for e.g. neatly
categorizing entities.

Nevertheless, even if this may be true, it remains the case that our defense of essentialism is (also), first and
foremost, philosophical (cf. Ch. 2-3).

108 From this, it is not hard to get to the point that any negative thing can be seen under the Panglossian lens; at a
more general level, the Panglossian trend is so much widespread and psychologically-well entrenched that, in
addition to its interpretation within evolutionary biology, it pervades many other areas of (especially) philosophy
like the philosophy of (negative) emotions (or moods) or, more generally, practical philosophy (or, the biological
sciences, more generally): e.g. shame as having a good/positive instrumental value viz. by promoting one’s
reflection on one’s own values and showing one’s attachment to them (Deonna et al., 2011); or, anxiety by aiding
one’s social interactions and improving one’s own deliberation and decision process (Kurth, 2018).

199 Indeed, it is not rare to find epistemological arguments in favor of the idea that e.g. a dysfunctional process (or,
a dysfunction fout court) can lead to knowledge of a functional process, especially in the contemporary debate
about causation, where causation is sometimes analyzed through the rough idea of the absence of a disruption
between a cause and an effect, or of a difference in the effect (where this disruption or difference is generally
provoked or made by (human) interventions on the cause) (on, relatedly, so-called manipulationist accounts of
causation, cf., as entries, Hagmayer et al., 2007; Woodward, 2016; also Ch. 6 about causation).

If e.g. health is the absence of disease (Boorse, 1977) and can be plausibly deemed an effect of this definiens, then
one easily notices that, indeed, (knowledge of) badness (generally speaking) leads to (knowledge of) goodness,
for badness would be an element of the definiens of goodness. I acknowledge Kevin Mulligan (personal
communication, August 2017; cf. also Engel, 2019) for having pinpointed this to me.

Of course, that much seems to rest on an (unfortunately mistaken) analysis of e.g. functions, causation, health or
goodness as, respectively, (plausibly speaking) absence of dysfunctions, disruption, disease or badness, while we
would like to (more) intuitively sustain that, reversely, negative entities like disease essentially depend (even as
sui generis entities) on positive ones like health — unless one holds a stricter or even complete separation between
ontological and epistemological issues.

Indeed, one would not intuitively say that e.g. bad people are essentially parts of what good people are, that
suffering is essential to what it is not to suffer, or even that sadness is essential to empathy.
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of sufficient reason, according to which, roughly, things are out there for a (good) reason (on
the compatibility between the principle and essentialism(s), cf. Raven, 2020; on a constitutivist
approach to the principle, Dasgupta, 2016) — which should be probably called, more properly,
“principle of sufficient explanation”; along this (especially Spinozist) (mis)understanding of

the principle of sufficient reason,

[s]ince existing is something positive, we cannot say that it has nothing as its cause [...].
Therefore, we must assign some positive cause, or reason, why [a thing] exists—either an external
one, i.e., one outside the thing itself, or an internal one, one comprehended in the nature and

definition of the existing thing itself. (Spinoza, I/158/4-9; my emphasis; tr. Curley, 1985-2016)

In other words, to look for the good behind bad existent things is, along the above
(mis)understanding of the principle of sufficient reason, normal, for existence is something
positive.

However, if negativity cannot be mixed up with positivity (at least, within one and the same
definiens of a certain definiendum viz. a process, for a process itself is a substantial change
from positive/negative/value-free states to contradictory negative/positive/value-free states (cf.
Box 9.2)), how to account for the above intuitive examples?

We can offer the following alternative solution based on the principle that a process
simultaneously implies — which may be plausibly (though not correctly) interpreted as a cause-
effect relationship - the generation/destruction of a (sub)contrary state of (the contradictory
state) (—)x (= (7)y) until its own contradictory state (—)y by generating/destroying (more and
more) the essence of state (—)y (on the neo-Aristotelian WCP, cf. Exc. 2.3): e.g. if sickle-cell
anemia or pre-menstrual syndrome is a specific disease kind, then this negative process (i.e.
from x to —x) concurrently implies a positive process (and vice versa — against weak
adaptationism) consisting in the generation of a contrary state of x viz. y (i.e. from —y to y),
where e.g. resistance to malaria or a certain phase of the menstrual cycle may be said a
constitutive part of this positive process — and not of the negative process in question.

More generally speaking, with the WCP, we are used to claim (somewhat misleadingly) that
e.g. — almost proverbially - a half full glass (of water) is also, at the same time, half empty (but
taken as a contrary here). Mixing up negativity with positivity within one and the same
definiens of a certain definiendum (viz. a disease kind), as objection (ii) does, is, thus, confusing

what a process is with what a process (as defined) implies.
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4.2.3 Objection (iii)): Asymptomatic and Idiopathic

Disease Kinds

Objection (iii) against the necessity condition of the definition of disease kinds (cf. Box 4.2)
directed against symptoms and etiopathology is that there are specific disease kinds like (or, so
it seems) hypertension or diabetes that can be defined as asymptomatic (or, as not being
constituted by (a set of) symptoms) (Reaven, 1976), and specific disease kinds like (or, so it
seems) ankylosing spondylitis that are deemed idiopathic i.e. whose etiopathology is absent
(Kuperus et al., 2018; for the distinction between the (negative) causes-effects and the
constituents of a disease, Sec. 4.2.10).

There are two ways to address objection (iii): the first way is, in light of the objection that such
disease kinds are asymptomatic or idiopathic, to simply reassess them as diseases simpliciter —
and no longer as disease kinds: an asymptomatic and/or idiopathic disease just is a disease; and
this is not a problem, since we have said that, in our essentialist jargon, there is e.g. no disease
kind without a disease, but not (essentially) vice versa (cf. Sec. 3.1.1).

Nevertheless, it still remains true that, as a specific metaphysical constraint, there is no disease
without e.g. a disease kind (cf. Sec. 3.3.1) or, minimally, a symptom or etiopathology (cf. Ch.
5-6). That is why, a second way to address objection (ii) is needed.

The second way begins with the following question: are there really specific disease kinds that
show no symptoms at all, or that have no etiopathology? Of course, the answer to this question
depends on how we precisely define what symptoms (cf. Ch. 5) and etiopathology (cf. Ch. 6)
are.

But, however precisely a symptom or etiopathology is defined, if we hold the idea that the
recognition of the (negative) effects and causes of a disease is commonly part of an attempt at
recognizing a disease (cf. Sec. 4.2.7), then, in this context, “asymptomatic” and “idiopathic” do
not refer to the absence of effects and causes of a disease, but to the incapacity to recognize the
effects and causes of a disease, thus, to an epistemic failure (or fault) of recognizing a disease
kind.

Nevertheless, how can we know that a disease has still effects and causes, if we are unable (at
time ¢) to recognize them as effects and causes of a disease? This question is asked in the name

of a(n) (strong) internalist conception of knowledge, according to which for S to know that p
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(Kp) is for S to know that it knows that p (KKp), or what S does not reflexively know is what is
unbeknownst to S (on the so-called KK-principle, cf. Ramachandran, 2012).

A solution here is to adopt an externalist conception of knowledge (Williamson, 2000) or a
weak internalist one (Engel, 2007), according to which, in our case, it is not necessary to
(reflexively) recognize x as a symptom or as an etiopathological agent for knowing that x is a
symptom or an etiopathological agent, or that it is merely possible to recognize x.

Thus, one may argue that, on an externalist or weak internalist reading, “asymptomatic” and
“idiopathic” mean that there is, actually, a failure of internalizing the knowledge that x is a
symptom or an etiopathological agent.

A very recent illustration of externalism or weak internalism about knowledge in the context of
disease kinds is likely the so-called “disease (kind) X”, which has been claimed by the WHO
as the next potential epidemics (on the same line as e.g. Ebola or Zika) (WHO, 2018b). Talk
about disease (kind) X can be interpreted as about the fact that we know that disease (kind) X
exists (or, shall exist sooner or later at time #+1), but we are unable to recognize it (cf. also Sec.

10.1.7)!11°,

4.2.4 Objection (iv): Disease Kinds as Diseases plus

Simultaneous Processes

A fourth objection that we can easily raise against the necessity condition of our definition of
disease kinds (cf. Box 4.2) is a very common and intuitive one: objection (iv) consists in saying
that a disease kind is not a disease plus negative causes-effects, but a disease plus another
simultaneous process (if a disease is a specific process), where these simultaneous processes
“[...] are not properly understood as effects of the disease process but states of affairs that occur
within it” (Whitbeck, 1977, p. 634) i.e. as, indeed, processes concomitant with the disease

process.

110 Caveat on disease (kind) X: some may want to argue that, contrarily, disease (kind) X just is a specific scientific
thought experiment i.e. — at least, for right now at time ¢ — a merely imaginary disease (cf. Sec. 10.1.6 on that).
However, again (cf. Sec. 3.2.6), a weak (or light) conception of what it is for a disease (kind) to exist can be put
forward: talk about disease (kind) X is not to be interpreted, thus, as talk about how to model an imaginary
(fictional, or mind-dependently existent) target, but only a non-recognized (or non-differentiated) target (assessed
at time #) (for a typical confusion between imaginary and non-recognized diseases, cf. e.g. Autret, 2016).
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However intuitive it may be to think that a disease kind is a disease giving rise at the same time
to another exactly concurrent (or concomitant) process (as Whitbeck (1977) seems to take it),
it is hard to see what this really means'!!.

Indeed, on the one hand, if the simultaneous process is understood as a specific kind whose
“disease” is a specific absolute realizer — indeed, if a certain process exactly co-occurs with a
disease, and we claim that there is a relationship between them, then this relationship is likely
absolute extensionality -, then then how can such an account deal with the case of a certain
highest-level disease (e.g. irrationality), where no simultaneous process (as understood here) is
guaranteed (or warranted), so that they form a specific disease kind? Indeed, the absolute
extensionality requirement (for kinds) does not say that from the presence of an absolute realizer
there is necessarily an absolute realized property, but the other way round (cf. Sec. 3.3.1).

On the other hand, if the simultaneous process in question is understood, to the contrary, as a
specific absolute realizer of “disease”, then objection (iv) amounts to the thesis that a disease
kind is a disease plus one of its absolute realizers, for a disease necessarily has an absolute
extension.

We may argue that one of the problems with this interesting proposal is that, with objection
(iv), a disease kind could not be defined within our neo-Aristotelian framework (cf. Sec. 3.1.1)
any more, for, with absolute extensionality, a disease kind would be defined as a disease (i.e.
the genus) plus a kind which absolutely applies the definition, or rather the intension of a disease
(i.e. the differentia).

However, along objection (iv), we can add here that this last reply to objection (iv) is not a
direct reply.

To directly address objection (iv), we can stay content by arguing that, if “simultaneous
process” is an absolute realizer of “disease”, then there is no definitional relationship between

a disease kind and a simultaneous process.

4.2.5 Objection (v): Disease Kinds as Kinds (with a
Differentia)

' Note, however, that Whitbeck (1977; cf. also Fuller, 2018a) understands these simultaneous processes as, more
precisely, (clinical) manifestations of the disease. However, this is to concede too much, for who talks about
(clinical) manifestations of a disease talks about diseases as dispositions. The vaguer notion of a simultaneous
process here leaves open the question of whether a disease is really to be considered a disposition (for the
association between these simultaneous processes (understood as manifestations) and symptoms, cf. Sec. 5.3.3).
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A fifth objection against the necessity condition is the following one: if we say that a species is
constituted by a genus in conjunction with a differentia (cf. Box 3.1), how can we know among
the constituents which one is the genus and which one is the differentia? In other words, why
not defining, after all, a disease kind as a kind (i.e. the genus) in conjunction with a certain
differentia — rather than as a disease (i.e. the genus) in conjunction with a certain differentia (cf.
Sec. 3.1.1)? Likewise, as already seen in the context of absolute extensionality (cf. Sec. 3.1.2),
is e.g. lung cancer a cancer or a lung disease?

So as to not trivially define a disease kind, it cannot be defined as a kind in conjunction with a
disease (cf. Sec. 4.1.1), but with another differentia; and nothing precludes to give the same
differentia (causes and effects) as for our own definition of disease kinds (cf. Box 4.2); as such,
objection (v) does not go against our differentia.

So, to strengthen objection (v) we need to be more precise about the differentia for disease
kinds: let us define, thus, a disease kind as a kind in conjunction with a certain biological
dysfunction or an abnormal (anomalous or incorrect) process.

The reply to objection (v) is that we fail to see in what sense a disease kind can be really (defined
as) something more than a kind viz. a kind plus a (certain) biological dysfunction or abnormal

process' 2,

2 Two caveats here on objection (v): (i) why not defining, after all, a disease kind as a negative cause-effect
relationship (i.e. the genus) plus a disease (i.e. the differentia)?

The main problem with this interesting proposal is that it does not do justice to the intuitive idea of what it is for a
disease kind to be a kind of disease: e.g. a human being is intuitively said a specific kind of animal, where the
emphasis is clearly put here on the specific genus (as a constitutive part) of a human being viz. animality, albeit
rationality is also, of course, a constitutive part of a human being.

In other words, the kind human being is constituted by (or made of) an animal as its genus. By reasoning by
analogy, a disease kind, as a kind of disease by its very name, is intuitively a kind constituted by (or made of)
disease as its genus, or, if a disease kind is a specific kind/species tout court, the very word itself indicates that
there is a constitutive relationship between a disease kind (i.e. the species) and a disease, where disease intuitively
is the genus in this case

Moreover, we can argue that e.g. “seated Socrates” or “white horse” intuitively refers to the sitting position of’
Socrates or the whiteness of a horse, thus here to a specific Socrates (rather than — at least, more directly than - a
specific sitting position viz. the one of Socrates) or to a specific horse (rather than to a specific whiteness viz. the
one of a horse).

Indeed, we are truly talking about — at least, more directly - here a seated Socrates or a white horse — and not (or,
less directly) about a “Socratized sitting position” or a “horsed whiteness”. Along the same line, “kind of disease”
intuitively refers — not here to a specific disease -, but to a disease plus something else (a differentia) (for a further
reply to this objection, cf. Sec. 3.3.2).

This answer also excludes, therefore, any strict definition of disease kinds, where the elements of the definiens in
question are both the definition of disease (i.e. the genus) - and not disease itself - and the definition of kinds (i.e.
the differentia); moreover, such an attempt also commits the mistake of taking a single thing i.e. a whole for two
independent entities on basis of the fact that two terms viz. “disease” and “kind” are used to name this whole.

(i1) From this last attempt, we may wonder: why not defining, then, a disease kind as a disease (i.e. the genus) plus
the definition of a kind (i.e. the differentia)? Again, the same answer applies: e.g. a rational animal is not to be
correctly defined as an animal (i.e. the genus) plus the correct (i.e. within (our understanding of) a genus-species
hierarchy) definition of rationality (i.e. the differentia), for this would amount to just taking rationality as an
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But, should not “kind” have a (at least direct) relative extension itself like for “disease”? There
is (or exists) nothing more — and else (at the same level) — than a kind i.e., in our vein, no
super/sub(natural) kind.

Indeed, the term “kind” should be considered fundamental or general (like for “type”), and,
thus, an exception to the requirement that any term necessarily has a relative extensionality (cf.
Sec. 3.3.1), on pain of inconsistency, for the notion of relative extensionality precisely makes
sense within a certain intensional framework like (our understanding of) a genus-species
hierarchy; had “kind” a (direct) relative extension, then there would exist a kind strictly defined
as a kind plus a differentia, whilst absolutely being a kind itself — which is meaningless.

Of course, that much does not mean that the constitutive parts of a disease kind — as being
specific wholes themselves — do not absolutely fall under “kind”. If a disease kind is a disease
(negatively) caused by and causing something (cf. Box 4.2), then it can be truly said something
more than a disease or a negative cause-effect, but, if “disease” indirectly absolutely falls under
“kind” itself, does it mean that a disease kind is indirectly something more than a kind? No, for
this would amount to mix up levels of relative extension with levels of absolute extension.
Nevertheless, objection (v) can eventually reply that there plausibly exists, actually, something
more than a kind, for this thing need not fall, after all, under a genus-species hierarchy (as
understood here). Of course, a disease kind can be said more than a kind (e.g. an entity or thing),
in the same way as a disease kind is said something more than a disease (or a negative cause-
effect.

The main issue with this last defense of objection (v) is that, even if we grant that there plausibly
exists something more than a kind (however understood), it still remains true that a definition
of, strictly, a disease kind, although it is something more than a disease (or, a negative cause-
effect) (cf. Box 4.2), is still a specific kind, exactly like a disease #ype is not something more
than a type.

But, if we truly think that a disease kind can be something more than a kind, then we would not
call it properly “disease kind”, but e.g. “disease entity”. In other words, we can argue that, by
sustaining that a disease kind is something more than a kind, objection (v) can be accused of

just shifting the definiendum in question (i.e. disease kind) for, actually, another one.

independent whole itself — which can be done, of course -, but, in the present context, it is still not an animal and
rationality which are to be defined, but a rational animal (taken as a single whole itself). Ditto for a disease kind.
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4.2.6 Objection (vi): A Disease Kind as an Internal
Relationship between Disease with Causes-Effects

and Disease

A sixth and last objection against the necessity condition of our definition of disease kinds (cf.
Box 4.2) is that a disease kind should not be considered as a thing in its own right, but being a
kind of (y) is a certain relationship obtaining between two items x and y: e.g. a disease with a
cause and an effect enters into a relationship being a kind of with a disease, but there is no such
weird thing as a disease kind — only a disease with its causes-effects and a disease.

Furthermore, along objection (vi), the relationship being a kind of () is, actually, internal (vs.
external), where an internal relation is, as commonly interpreted, a relation implied by the
nature of the relata: e.g. the relationship of being greater than (y) is implied by the presence of
two entities viz. e.g. the number 1 and 2, or other (said) formal/material ontological relations
like the relationship of essential dependence or maybe absolute extensionality (Hakkarainen et
al., 2018; Keindnen & Tahko, 2019) — whilst this is not the case for external relations, as
commonly understood: e.g. (x) causing, or being caused by, a disease (on the debate about
internal vs. external relations, especially about the eliminability of one of the two relations or
about eliminativism about internal relations, cf. Johansson, 2011; Moore, 1919; Mulligan,

1998; Russell, 1912; von Wachter, 1998).

It is [also] a shared, distinguishing feature of internal relations [but not uncontroversial] that they
are not entities in addition to their existing relata. They are internal to their relata in the sense of
being relatednesses of entities without there being anything that relates these entities.

(Hakkarainen et al., 2018, p. 97)

In other words, internal relations are not sui generis entities. In that sense, along objection (vi),
the relation being a kind of (y) is, actually, not a genuine relationship, for it is arguably implied
by the presence of the relata viz., in our case, a disease with its causes-effects and a disease.

Objection (v1), thus, puts the emphasis on the “mode” or “attitude” (so to say) obtaining between
a disease with causes and effects and a disease (e.g. a human being is a kind of animal), while
our own theory puts the emphasis on the “content” (so to say) by allowing that there is such a

thing as a disease kind (cf. Sec. 4.1.1) (e.g. a human being is a kind of animal).
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But, if our theory makes the relationship between a disease kind and a disease easier to capture
through extending our ontology to disease kinds, objection (vi) asserts that, more widely
speaking, there are no such things as e.g. an animal kind, but only e.g. an animal.

A first reply to objection (vi) is that, even if we grant that there are no disease kinds, it remains
true that the relationship being a kind of (y) still itself arguably exists (as a relationship) out
there in the world — even taken as an internal relation.

Indeed, it is not at all clear that a (said) internal relationship like being greater than (y), where
the relata are e.g. the numbers 2 and 3 cannot be just taken as e.g. a genuine intrinsic (accidental
or essential) property of the relatum number 2 (on the rejection of the association between
extrinsicality and relatedness, cf. Exc. 3.9), or maybe even as, minimally, ontological free
lunches i.e. (derivative) existent entities, which do not add anything to being (however
understood) (Armstrong, 1997).

Following this line of thought, an internal relation, properly taken, could be perhaps a specific
intrinsic property, while an external relation could be a certain extrinsic property; being a kind
of (v) e.g. animal can very well be deemed, thus, a certain property of e.g. a human being.

To sum up, for objection (vi) not to allow disease kinds in an ontology, it implies, nevertheless,
the admission of the relationship being a kind of (y); and we do not necessarily win at the
exchange of the former ontology in favor of the latter one.

A second reply to objection (vi) — directly related to the first reply — is that, granted that being
a kind of (y) 1s a(n internal) relationship, it obtains between e.g. a symptom and a disease (cf.
Ch. 5).

However, this may mean that one’s ontology incorporates a single (relational) entity called
“being(-)a(-)kind(-)of(-y)”, but such an entity could seem as strange to incorporate in one’s
ontology as the one rejected in such an ontology viz. a disease kind. Thus, an ontology or
Weltanschauung willing of getting rid of strange entities like disease kinds can be accused of
having to incorporate, eventually, other as much bizarre ones.

A third - also related - reply to objection (vi) is that, by saying that e.g. a human being enters
into the relationship being a kind of with an animal, we are still saying (in a literal and genuine
way) that a human being is a kind of animal, and the predicate “ is_” is usually said to convey
existential (though not necessarily essential) import (or, to be ontologically committing) (on
this notion, cf. Bricker, 2014).

A fourth reply to objection (vi) is that, if being a kind of (v) were a(n internal) relationship, how
to further analyze this relationship between e.g. a human being and an animal: would a human

being be essentially a kind of animal (which is rational), but not an animal tout court (which is
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rational)? By allowing animal kinds to enter into an ontology, we solve this issue: a human
being is (in the absolute extension of) an animal kind, whilst a human being is (essentially) a
rational animal simpliciter.

A fifth and last reply to objection (vi) is to argue that, generally speaking, relations are, actually,
(intensionally) reducible to specific complex kinds called with - at least - two terms viz. a joining
term (e.g. “kind (of)”) and (a) relatum/relata term(s) (e.g. “disease’). Thus, along this line,
“disease kind” (or “kind of disease”) can very well refer to, actually, a certain relation (but,
against the reduction of relations to relational properties, cf. Mulligan, 1998; 2008; on the
complex history behind the relationship between relations and properties, Brower, 2018; also

Marmodoro & Yates, 2016).

4.2.7 Objection (vii): Disease as Negative Effects and

Causes

A seventh objection that can be raised this time against the sufficiency (or completeness) of our
definition of disease kinds (cf. Box 4.2) is, along a functionalist line, that negative effects and
causes of a disease are worthwhile for analyzing what DISEASE is — not what DISEASE KIND is,
for it is common to define e.g. “pain” fout court — and not “pain kind” - in terms of the mental
state (or process) (negatively) caused or triggered by a bodily injury, and itself causing other
mental states (or processes) like the desire of not being in this very mental state (or process)
any more'"?,

Actually, this functionalist approach is omnipresent in recent and classical literature on disease.

Indeed, some philosophers of medicine propose theories of disease based on the idea that

3 Two caveats about objection vii: (i) as such, objection (vii) is against the idea that our definiens for disease

kinds (cf. Box 4.2) is sufficient for defining what disease kinds are, by arguing that it seems to define, contrariwise,
what disease tout court is.

Thus, objection (vii) does not say that an analysis of disease should be done through an analysis of disease kinds;
were this true, it would just collapse into the objections raised against our analysis of the genus-species relationship
(cf. Sec. 3.2).

In a nutshell, objection (vii) merely says that the proposed definiens works for the definition of disease tout court
— and not for a definition of disease kinds (cf. Box 4.2).

(i1) Moreover, it is important not to confound between the use of functionalism as an objection against my
constituent ontology (cf. Ch. 2) and the use of functionalism as an objection against our definition of disease kinds
(cf. Box 4.2) (as it is the case with objection (vii)).

In other words, the scope of the functionalist approach is here limited to the very case of disease (for the sake of
objection (vii)); it is not meant to be a general approach to conceptual analysis (vs. a constitutive one). Thus,
objection (vii) is also to be answered at the same level — thus, not by replying that objection (vii) just goes against
our neo-Aristotelian framework.
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analyzing what disease is is nothing else than analyzing what its causes and effects are (cf. e.g.
Darrason, 2014 for a focus on what she calls the genetic causes of disease; Fuller, 2017; Smart,
2016; also, relatedly, Vosgerau & Soom, 2018 for a causal power or dispositional account of
disease; Thagard, 1998 for a causal network account; on a general account, Danner Clouser et
al., 1981).

This tendency to differentiate a disease - not through its (internal) constitution (i.e. by black-
boxing it, or making it irrelevant for defining (or, alien to define) disease) -, but functionally
i.e. here through its negative causes (and effects) is historically well entrenched especially in
the (intensionally, here) reductionist discourse (cf. Thagard, 1999), where diseases have been
said (in the 1960s) reducible to so-called molecular diseases (e.g. sickle cell anemia historically
described as a disease caused by a malfunctioning hemoglobin molecule) (Pauling et al., 1949),
or (more recently) to so-called genetic diseases (e.g. sickle cell anemia historically described as
a disease caused by a bad genetic mutation situated on chromosome 11) (cf. Strasser, 1999;
Strasser & Fantini, 1998; on emotions as functional states, Adolphs & Andler, 2018).

Another illustration of the idea that disease is to be functionally defined originates from
contemporary epistemology of medicine, where medical knowledge is commonly said to be a
specific causal knowledge viz. knowledge of disease (and health) through its causes (Sadegh-
Zadeh, 2015; Solomon, 2015; cf. also Campaner, 2012; Cartwright, 2002; Lemoine, 2017).
Following this claim, one of the most well-known and discussed naturalized (or applied)
theories of (the nature of) causation (in medicine) is the so-called Epistemic Theory of
Causality (ETC) (Russo & Williamson, 2007; 2011; Williamson, 2013; also Broadbent, 2011),
which is that

(ETC) causation is the justified belief that z is a cause of an entity,

where, in the more specific context of medical causation,

(RWT)  the belief that z is a negative cause of disease is justified by (i) a statistical
correlation between a disease and its cause, and (ii) a mechanism linking the

cause to the disease;

points (1) and (i1) constitute the Russo-Williamson Thesis (RWT) (for discussions, cf. Illari,
2011; Wilde & Parkkinen, 2019; Williamson, 2019a; for criticisms, Canali, 2019), which can
be taken as a specification of the ETC.
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Thoroughly analyzing point (i) is the focus of a medical methodology widely known as
Evidence-Based Medicine (EBM) (as entries, cf. Ashcroft, 2004; Howick, 2011; Parkkinen et
al., 2018; for applications to pharmacology, Landes et al., 2018; for criticisms on EBM,
Cartwright & Hardie, 2012; on medical nihilism (or rather, skepticism), Stegenga, 2018b).

For EBM, statistical correlations between a cause and its effect (i.e. a disease here) are

114" where one maskedly (or blindly)

established (mostly) through interventions done in RCTs
tests the efficacy of a therapeutic treatment on diseased individuals by preventing (with a
therapeutic treatment) the disease at stake to occur through preventing its cause to occur (e.g.
removing the headache of individuals through aspirin), and by averaging over the results
gathered through the tested individuals to get population-based results (Reiss & Ankeny, 2016;
on the famous internal and external validity problems in the epistemology of clinical RCTs, cf.
Pellet, mss.b)!'°.

The importance of point (ii) has been emphasized especially by the RWT (Clarke et al., 2013),
where a mechanism joining a cause to a disease is discovered through clinical studies (e.g.
Randomized Controlled Trials (RCTs), or maybe even observational studies) (Williamson,
2019a).

This detour toward contemporary epistemology of medicine shows us that, especially with point
(i1), the RWT is based on a definition of disease as the effect of a mechanism (cf. Fuller, 2018b):
e.g. the evidence to believe that lung cancer is malfunctioning growth of the cells in the lung’s
tissues lies in the causes (e.g. smoke inhalation, etc.) further analyzed (partly) mechanistically
by the RWT.

Objection (vil)) may be addressed as follows: first, one may suspect that what many
functionalists have in mind when they talk about causes and effects is, actually, exactly what
we are talking about with our notion of constitution (cf. Ch. 2). This is due, of course, to the
high ambiguity behind a term like “causation” (and “constitution” too). In that sense, such
(tentatively speaking) vertical functionalists are, actually, just proponents of constitutive

explanations.

114 We find in the literature two interpretations of what the relata of the causal relationship established by a clinical
RCT are: (i) the relata are a disease and its cause (Williamson, 2019a); (ii) the relata are a medical treatment and
its outcome (Thompson, 2011). If an interventionist theory of causation is held in this case here (Woodward, 2003),
then interpretation (ii) just is a way to establish the truth of interpretation (i) (cf. Boniolo & Campaner, 2019).

115 Terminological note on the notion of population: in its strict usage, I follow here the mainstream view about
the notion of population by distinguishing it (like e.g. in population genetics or sociobiology) from, especially, the
notion of (biological) species (or organism). I take “population” to refer, at the general level, when properly used,
to a certain set, group or total viz. a (concrete) set of concrete elements viz. (indirectly) living beings located in a
geographically restricted area: e.g. Geneva population, a population of birds, a citizen population, etc.

Of course, the notion of population can still be used under its plausible meaning throughout the PhD dissertation.
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Second, to be more charitable with functionalism, one can argue that a functionalist theory of
disease exclusively focuses, actually, on the epistemology of disease (for the link between
disease kinds and epistemology, cf. Nordenfelt, 2013a; for the link between causation and
disease kinds, Whitbeck, 1977) i.e. more precisely here on the differentiation (or recognition)
of a disease through the differentiation (or recognition) of the causes and effects of a disease,
or mixes up ontological theories of disease with its epistemology, for functionalists often mean
to provide, rather, theories of (the nature of) certain processes or states.

Indeed, one can argue that the most common way for medical scientists to recognize or
differentiate a disease consists not in the direct differentiation (or recognition) of the disease
(process), but in inferring the disease (process) through what medical scientists are directly able
to differentiate (or recognize) i.e. most often the causes and effects of the disease!'®.

In other words, one can argue that recognizing (or differentiating) a disease mostly goes through
recognizing (or differentiating) a disease kind, since a disease kind is a disease with negative
effects and causes related to a living being (cf. Box 4.2); from the partial differentiation (or

recognition) of a specific disease kind i.e. from the differentiation (or recognition) of such-and-

116 Three caveats here on the epistemology of disease: (i) of course, it does not happen like that in every clinical
circumstance: e.g. in the (clinical) circumstance where the medical scientist has tried to differentiate (or recognize)
specific symptoms (e.g. renal colic), but is finally able to directly differentiate (or recognize) the specific disease
(process) (e.g. kidney stone disease differentiated (or recognized) through fMRI), the preliminary (clinical) attempt
at differentiating (or recognizing) the effects of the disease in question shall appear, thus, as pointless, once the
disease (process) at issue has been directly differentiated (or recognized).
Directly being able to recognize (or differentiate) — nicely called “direct localization” by Bechtel and Richardson
(2010) - a disease without passing through the differentiation (or recognition) of a disease kind (i.e. through the
effects and causes of the disease) can be, thus, seen as an ideal in clinical medicine
(i1) One could well reply here that the differentiation (or recognition) of, especially, the causes of a disease would
be useful for preventing the disease to occur by e.g. eliminating the causes in question (typically in a clinical RCT),
thus, that the recognition of the causes of a disease is not idle (cf. e.g. Whitbeck, 1977).
However, one should separate the question of how to best freat a disease that is ipso facto present from the question
of how to best prevent a disease to occur. Likewise, crime scene investigation is far different from crime
prevention. Even if one maintains that it is always better to be able to prevent the occurrence of the disease than
to treat the disease (process) itself, exactly like one is used to colloquially tell “Prevention is the best medicine”,
these two relations should be kept separate.
Moreover, (iii) one has to be careful in not confusing between (i) prevention of a disease to exist through prevention
of its negative causes to occur and (ii) prevention of a disease to exist through prevention of its constituents to
occur (cf. Sec. 2.1).
Strictly speaking, with point (i), preventing the negative cause of a disease to exist does not prevent specifically a
disease to occur or to exist, but any specific effect followed by the negative cause, since one has argued that the
intuitive idea that there is no disease without e.g. a disease kind is not about the definition (or, about the essence)
of a disease as a disease kind (cf. Sec. 3.3.1), and that the differentia for disease kinds is defined independently
from what the genus in question is (cf. Box 4.2), and that a disease is only indirectly (in the absolute extension of)
a(n) (negative) effect/cause (cf. Sec. 4.2.10).
In other words, preventing a negative cause/effect of a disease (or, preventing a negative cause or effect whose
effect or cause is specifically a disease) to occur is preventing any negative effect/cause of this cause/effect.
Rather, when one speaks about preventing a disease to occur, one seems to refer to point (ii): preventing a disease
to exist through preventing its constituents to exist. Along my constituent ontology (cf. Sec. 2.1) and our definition
of disease kinds (cf. Box 4.2), one can plausibly argue that preventing the negative cause(s) of a disease to occur
is actually preventing a constituent of a disease kind, viz. the negative cause(s), to occur (cf. also Sec. 4.2.10 on
that).

152



4 Nosology

such negative causes and effects, scientists are, thus, able to recognize (or differentiate) by
inference the disease at stake'!’, by being able to somehow circumscribe this specific disease
through its causes and effects, or by knowing, first, so to say, what is around this specific
disease i.e. by investigating other necessity relationships (e.g. relative extensionality, or even
absolute extensionality) between this disease and other kinds, so as to differentiate, then, the
true essence of this specific disease (on the idea of a negative sign of a disease as a clue (a hint
or an intimation) cf. Sec. 5.1.1)!!8,

Hence, one may answer that objection (vi) says nothing about the nature of disease itself, but
only about how to (epistemically) proceed for indirectly differentiating the nature of disease, or
mixes up ontological with epistemological issues about disease by wrongly deducing a certain
theory of disease from a certain epistemology (cf. also Sec. 4.2.3)!1% 120,

Third, one may want to argue that a functionalist analysis of disease is actually nothing else
than, strictly speaking, an analysis of what disease kinds are.

Indeed, in the case of e.g. pain, one can argue that a functionalist analysis of pain really amounts
to an analysis of what pain kinds are, in the sense that, as functionalists like insisting upon it

(Levin, 2018), if this mental state (or process) that is pain is multiply realized (on multiple

realization, as an entry, cf. Bickle, 2020; for criticisms on the multiple realization thesis, Polger

7 Two caveats on medical epistemology: (i) from this above we can usefully distinguish between two specific

medical skills: (i) medical discovery or detection, which is about how scientists come to establish (or know) that
x counts as a specific disease; (ii) diagnosis, which is about how clinicians come to recognize x as a specific disease
(mostly by inference through recognition of the corresponding specific disease kind in a differential diagnosis) (on
(Bayesian) diagnostic reasoning, cf. Chiffi & Zanotti, 2017a; Gebharter, 2017; Poellinger, 2012 on formal
Bayesian reasoning).

Medical skills (i) and (ii) are, of course, widely acknowledged in today epistemology of medicine (Reiss &
Ankeny, 2016), but they have to be strictly distinguished from purely metaphysical distinctions.

(i1) A strict distinction between the metaphysics of medicine and its epistemology (without ruling out, however,
complex interactions between them) allows us, indeed, to maintain the intuitive idea that e.g. leprosy found in
skeletons dating from 2000 BCE and in 2020 is one and the same disease, while our understanding or knowledge
of it has, of course, evolved or has just not been the same over time.

18 If we argue that it is common to recognize (or differentiate) a disease by means of something (ontologically)
higher viz. a disease kind, then this will be also true for the case of disease kinds, where they would be themselves
recognized through something (ontologically) higher, and so on.

Since the ideal situation is arguably the one where we are directly able to differentiate (or recognize) a disease
without passing through the differentiation (or recognition) of a disease.

19 T acknowledge Guillaume Schlaepfer (personal communication, May 2017) for having pressed me to be clearer
on the link between the metaphysics and the epistemology of disease.

120 Note that this mistake is highly common in agentive theories of causation (and constitution) (Craver, 2007;
Kistner, 2017; Késtner & Andersen, 2018; Woodward, 2016), where, from a certain epistemology of causation
(and constitution) (or causal/constitutive relevance, strictly taken) based on ideal interventions/manipulations, one
wrongly deduce a certain — though anti-objectivist - theory of the nature of causation (and constitution) based,
precisely, on the possibility for a free agent to ideally (directly or indirectly) intervene on the relationship in
question.

However, it is obvious that there already existed (in a mind-independent way) causal relationships on earth before
the advent of any free agent capable of (in)directly intervening on them — where nothing was known, of course,
thus, about them i.e. here where there was no possibility to (in)directly intervene on them (cf. also Sec. 3.2.4).
An anti-objectivist perspective on the history of science is still possible, but very counter-intuitive here.
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& Shapiro, 2016) viz. as having here at least one relative extension (cf. Sec. 3.3.1), then human
pain may be said relatively realized by a human pain of a certain kind viz. a pain causing, and
caused by, other specific mental states (or processes).

Thus, it seems that a functionalist analysis of pain, by focusing on the causes and effects of
pain, intuitively captures something more than the mere meaning of “pain” viz. the meaning of
“pain kind”.

In that sense, the thesis that a functionalist analysis of (or, so it seems) PAIN is actually nothing
else than, or can be easily replaced by, a(n) (constitutive) analysis of PAIN KIND is compatible
with the thesis that (complex) concepts should be constitutively defined (cf. Sec. 2.1), since we
are saying that, when we think that PAIN is functionally defined, this is actually another single
(more coarse-grained) (complex) concept, which is (still constitutively) defined viz. PAIN KIND
(however plausibly understood)'?!.

Along a constitutive line, the same can be said of other mundane notions: we can distinguish
between e.g. “smoke” as being not essentially the effect of e.g. fire and “smoke(-)of(-)fire” as
being essentially (or constitutively) the specific effect of a cause viz. fire.

Therefore, our reply to objection (vi) does not imply the rejection of a (properly understood)
semiotics i.e., in the case of disease, that symptoms (and etiopathological agents) as specific
effects and causes may very well be said to have an epistemological role to play in the
differentiation (or recognition) of diseases, albeit they are not (essentially) parts of, strictly
speaking, the meaning of “disease”, even though they are still considered as specific
metaphysical constraints on a definition of disease.

Indeed, a kind would intuitively still have the essence it has even without ever being caused by,
or itself causing, something. Albeit we can argue that it is part of the existence of a kind that it

is caused by, or itself causing, something, e.g. a billiard ball causing another billiard ball to

12ICaveat on functionalism: note that both proponents of a constitutive (or constituent) ontology (Loux, 2006; van
Inwagen, 2011; Wolterstorff, 1970) and of a functionalist one (Levin, 2018) usually both claim to hold a specific
neo-Aristotelian ontology; the former bases his claim mostly on Metz. Z, while the latter on DA. II.

However, the latter holds that functionalism goes hand-in-hand with RME, for he typically holds that what makes
something the very entity it is depends on the causal role the entity plays (essentially) in a system of which the
entity is a part.

Functionalism can be taken here in the weaker (more plausible, and also original) version called “machine-state
functionalism” (Putnam, 1960) or tentatively “horizontal functionalism”: “[i]f the machine is in state S;, and
receives input /j, it will go into state S; and produce output O; (for a finite number of states, inputs and outputs)”
(Levin, 2018).

In other words, in this weak version of functionalism — still understood in causal terms -, there is no reference to
a higher-level system of which an entity would be (essentially) a part of, or, plausibly, a cause of, but only a cause-
effect or input-output relationship.

However, functionalism can also be taken in other stromger (but more implausible) versions; indeed, if
functionalism is the (stronger) thesis that an entity x should be defined with respect to its causes and effects, and
if the causal relationship is taken as e.g. inter-level, then this version of functionalism is also arguably reducible
to any (plausible) constitutive analysis of a more coarse-grained entity having x as one of its constituents.
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move does not cause what a billiard ball’s moving is, but only the existence of a billiard ball’s

moving.

4.2.8 Objection (viii): The Disease Host as a Differentia

for Disease Kinds

The intuitive nosology argued for in Sec. 4.1.2 has followed until now the two most salient
nosological criteria (negative effects and causes) highlighted by the most famous (and
inclusive) scientific taxonomical system of disease kinds: the so-called International
Classification of Diseases (ICD) system updated and released by the WHO, if we agree, of
course, that the ICD is to be taken as, actually, an analysis of what we are calling, strictly
speaking, “disease kinds” - currently released in its eleventh edition (for the ICD-11, cf. WHO,
2018a) (on the highly common confusion between a metaphysics and an epistemology of
disease, cf. Sec. 4.2.7)!%2,

An eighth objection comes as following: however, one may wonder, along a different line,
whether our definition is still sufficient for differentiating disease kinds (cf. Box 4.2). In the
ICD-11 e.g. one also finds a third nosological criterion: the disease host 1.e. what is diseased
(cf. Sec. 9.3.1)!%,

Indeed, it is common to think of e.g. a CVD as a disease of a certain kind, in the sense that it is
a disease which &as a specific disease host viz. the cardio-vascular system; or, more widely, to

think of a somatic disease as a disease of a certain kind viz. as a disease whose host is the body.

122 Of course, there exist other classificatory systems like the Systematized Nomenclature of Medicine (SNOMED)
(2020), the Research Domain Criteria (RDoC) (National Institute of Mental Health, 2020), or the DSM now
released in its fifth edition (for the DSM-5, cf. APA, 2013; on the history of the DSM, Tsou, 2016).

However, the ICD is deemed to be the reference for medical scientists, for it is intended to be the (most) exhaustive
taxonomy of diseases (e.g. the SNOMED merely focuses on specific disease hosts and the DSM-5 only on a certain
disease host viz. human cognition), while the DSM-5 may be used as the reference when specifically talking about
mental diseases (e.g. the more and more famous RDoC unfortunately relies on a certain reductionism, where
mental diseases are brain diseases, somehow coupled with a holistic approach) (as a general critical entry on the
RDoC, cf. Demazeux & Pidoux, 2015; for criticisms against the DSM-5, Bueter, 2019; Cooper, 2005; Poland &
Tekin, 2017). That is why, I choose to focus here on the ICD.

123 Caveat on disease hosts: it is important not to confuse between the disease host i.e. entities/kinds that are
diseased or that host a disease, and the extension of the term “disease” i.e. entities/kinds/kinds that are (directly
or indirectly) (more than) diseases, or e.g. between entities/kinds having/hosting an aesthetic value (e.g. a person)
and entities being (in the extension of) aesthetic values (e.g. the value of sublimity, of ugliness, etc.).

Indeed, some philosophers (e.g. Récanati, 2008) understand, generally speaking, the notion of the extension of a
predicate as being about which subjects have/host the predicate at issue (e.g. the extension of “ is beautiful”
comprises “John”, “Mary”, etc.). We distinguish here between the issue of what the extension of a predicate is and
of what has/hosts the predicate in question.
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The main problem at stake with objection (viii) is that allowing the disease host to be, strictly
speaking, a differentia for disease kinds is precisely that it must be the host (e.g. the cardio-

Y124 i.e. that it makes the definition

vascular system) belonging to a certain kind (viz. a disease
of the differentia dependent upon the definition of a disease (fout court). As such, it goes against
our requirement that the differentia between disease and disease kinds be independently defined
from the definition of disease (cf. Sec. 3.1.1).

But, how, then, to define a CVD, if not as a disease (i.e. the genus) in conjunction with a specific
disease host (i.e. the differentia)?

There are two possible answers to this question. The first shall be rejected, whilst the second
shall be maintained. The first answer is as follows: like red is a specific shade of color, we
would like to maintain that a CVD is a specific disease kind, but that it cannot be defined as a
disease with a specific disease host. How, then, to define a CVD?

The ICD-11 itself seems to provide us with an answer: a CVD may be defined with our
differentia (negative effects and causes), for it may be said a disease in conjunction with specific
negative effects and causes (e.g. pain or discomfort in the center of the chest, in the arms, in the
left shoulder, in the elbows, in the jaw or the back).

But, how to account, with such a solution, for our talk about, precisely, a CVD? Do we have to
conclude, thence, that, actually, a CVD, as being a disease kind, has nothing to do with the
cardio-vascular system, but only with specific symptoms and etiopathological agents which are
contingently hosted by one and the same system viz. the cardio-vascular system?

Two arguments could be put forward in favor of this thesis: the first consideration is that a
disease kind term like “bacterial disease” or “HIV infection/disease” seems to plausibly refer —
not to, only when properly taken, a mere bacterial or viral process/invasion/infection -, but to a
bacterial or viral infection as a cause of a certain disease (or as an etiopathological agent), but,
if we agree that a bacterial disease or HIV infection/disease is a certain disease kind and that
the differentia is effects and causes (of a disease), then, as such, the term does not seem to refer
to the effects (of the disease) at all — and, strictly speaking, not even to the causes of the disease.
Ditto for other specific disease kind terms like (or, so it prima facie seems) “CVD”: even if it
seems that such disease kind terms refer to a specific disease host, one may argue that, as for

the case of a bacterial disease or HIV infection/disease, the name itself is misleading.

124 It cannot be here a host fout court, for a host is essentially either a property bearer or the entity of which there
is anegation (cf. Sec. 9.3.1 on that), alongside other negative entities like an absence of, a lack of, a hole/perforation
in/of, a destruction/privation of, a disturbance of (cf. Karmo, 1977), a deviation from, a certain positive entity.
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But, why, then mentioning in the name of such disease kinds either a specific process or a
certain disease host? By contrast with other specific disease (kinds) like viral diseases, which
seem to have different specific hosts (to the extent that a viral process can plausibly infect
different specific cells of an organism) like vital cells of the human immune system with HIV
infection, or respiratory epithelial cells for rhinovirus infection, a CVD seems so defined (i.e.
as a disease with such-and-such effects and causes) that it happens that only a malfunctioning
cardio-vascular system can absolutely realize it (cf. Sec. 3.3.1).

Thus, as such, we could argue that the name “CVD” strictly refers to a specific disease kind (a
disease with such-and-such effects and causes), but, since the disease kind in question is
uniquely realized, the name ambiguously seems to directly refer to the absolute realizer (a
malfunctioning cardio-vascular system) of the disease kind.

However, this first answer is to be rejected, on grounds that, if a malfunctioning cardio-vascular
system is an absolute realizer of a CVD, then it makes a malfunctioning cardio-vascular system
a specific disease super/subkind. And there is no such thing as a disease super/subkind as
tentatively defined in Sec. 3.1.2.

Moreover, thinking that a viral disease can have many different disease (kind) hosts is a
category mistake. A viral disease is had by a single category of hosts: anything that can have a
viral disease viz., plausibly, a cell, where e.g. HIV infection/disease would be a specific disease
(kind) whose host is the vital cells of the immune system.

From this, one already sees the second answer that we can propose: as has already been argued
for (cf. Sec. 4.2.2), one can say that, actually, a CVD is not a specific disease kind, but a specific
disease simpliciter; there is no a priori reason to define a CVD as a disease kind.

Once we distinguish between relative and absolute extension (cf. Sec. 4.2.2), one can easily
argue that “CVD?” is in the absolute extension of “disease”, while “viral disease” is plausibly in
the absolute extension of “disease kind” (or, in the relative extension of “disease”).

The same objection can be raised for the cases of mental (e.g. psychological, emotional, mood,
etc.) diseases. These diseases seem to be properly called “disease kinds”, if one thinks that they
are essentially felt, and if we define a symptom as a feeling of a disease (but, cf. Ch. 5), and
they explicitly mention a specific disease host in their name.

However, there is no reason to think that such diseases should not be treated along the same
line as for the case of CVDs or even physical (or somatic, bodily or physiological), neural, etc.,
diseases.

This means that a definition of an emotional (or affective) disease (an affect, or affection

(pejoratively taken)) is kept separate from a definition of a (bad) feeling or felt disease (cf. Sec.
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5.1.2), if we link symptoms to feelings (but, cf. Box 5.2 for a definition of a symptom). This
may sound a surprising result, but it is a virtue for a definition of an emotional disease to
dissociate (bad) emotions from (bad) feelings (cf. Sec. 5.1.2), in the sense that correct (bad)
emotions are neither felt nor unfelt (on theories separating emotions from feelings, cf. Adolphs

& Andler, 2018).

4.2.9 Objection (ix): A Process as the Differentia for

Disease Kinds

A ninth objection is that one is used to prima facie define disease kinds by describing a specific
process plus a differentia i.e. a process of a certain kind. When one talks about e.g. cancer, one
talks about malfunctioning cell growth, or “myocardial infarction” refers to a specific process
(an infarction) plus a specific host (the myocardia).

However, if so, then (against objection (ix)) the differentia for a disease kind would not be
defined independently from what disease and the disease host are, under the vague (or general)
plausible assumption that a disease is here a certain process.

Along the same line as our previous reply to objection (viii) (cf. Sec. 4.2.8), one could answer
that the focus on the processual aspect of cancer means that, given a definition of a cancer kind
as a disease with such-and-such effects and causes, only a cell growth process (with such-and-
such effects and causes) would absolutely realize this specific disease kind.

However, the same concern as the one for considering a CVD as a specific disease kind applies
(cf. Sec. 4.2.8): there is no a priori reason for considering e.g. cancer as a specific disease kind,
in the sense here of a process (a disease) having for its differentia the fact that it is a process of
a certain kind — and not as a specific disease fout court, if we argue that “disease” necessarily

has (at least) an absolute extension (cf. Sec. 3.3.1).

4.2.10 Objection (x): Against the Independency of the
Definition of the Differentia
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We can raise the following objection (x): the differentia between disease kinds and disease is,
actually, not defined independently of what a disease is. Indeed, if we argue that there is no
disease without e.g. a disease kind (cf. Sec. 3.3.1), and if we take the differentia between disease
and disease kinds as a negative cause and an effect (cf. Box 4.2), then we reach the conclusion
(along objection (x)) that there is no disease without a negative cause and an effect. In that
sense, objection (x) validates a functionalist approach to disease (cf. Sec. 4.2.7): negative causes
and effects - not positive ones, on pain of a category mistake - would be essential to disease.
In a nutshell, if we say that a disease kind is a disease with negative cause and an effect, then,
according to objection (x), does not that much also make a disease necessarily a negative effect,
once a negative cause is present (e.g. fever (alone) or a(n) (exo/endo)toxin release process can
be described as a disease itself, but is also often considered (especially when coupled as fever
of x or a(n) (exo/endo)toxin release process from/to x) as a negative effect of many different
specific diseases), or itself a negative cause, once a negative effect is present?

Nevertheless, again (cf. Sec. 3.3.1), first, the intuition that there is no disease without e.g.
(amidst others, or at least) a disease kind is not to be taken as indicating (plausibly taken) that
a definition of disease is based on a disease kind.

Indeed, the claim that a disease is not essentially a disease kind does not contradict the intuition
that there is no disease without e.g. (amongst others, or at least) a disease kind (i.e. a disease
negatively caused by, and causing, something), thus that a disease kind is necessary to a disease,
once we are clear that we are talking about the necessity for the term “disease” to have a relative
extension viz. e.g. “disease kind”.

Second, objection (x) mistakenly associates the intuition that there is no disease without e.g. a
disease kind with the idea that there is no disease without a negative cause and an effect. The

requirement of relative extensionality (cf. Sec. 3.3.1) does not imply this latter idea'?.

125 But, if we say that a disease is necessarily a disease kind, then being a disease kind is a necessary but insufficient
property for being a disease. Thus, a disease could be said defined as a disease kind plus (a non-necessarily
independently defined) x, where both conditions are necessary and sufficient for a disease.

Such an objection aims at blurring our distinction between absolute and relative extensionality (cf. Sec. 3.3.1). To
address it, two points are to be raised: (i) the general idea of giving strictly necessary and sufficient conditions (for
a definition) is different from our neo-Aristotelian framework of giving a definition within (our understanding of)
a genus-species hierarchy, although our neo-Aristotelian framework can be said to be a specific way of giving
strictly necessary and sufficient conditions (cf. Ch. 2; Sec. 3.1.1);

(i) it may be argued that, if x has for its absolute extensionality y, then there is no way in which y can be (within
(our understanding of) a genus-species hierarchy) x plus an independently defined differentia: e.g. if “human being”
has for intension “rational animal” — and not “rational mammal” -, then we may argue that, actually, a human being
is a specific mammal (or, “human being” is in the absolute extension of “mammal”) — and not a mammal of a
certain kind.
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However, is not “disease (of x)” (e.g. cancer (of x)) also intuitively in the indirect absolute
extension of “(specific) negative cause of x” or “(specific) negative effect of x 126 1279

For, it is true that, if x is a negative cause of a disease, then a disease is indirectly a negative
effect of x (but this does not also make — at least directly - a disease a symptom itself, since a
disease would be here indirectly the negative effect of a mere cause x); likewise, if y is a
negative effect of a disease, then a disease is indirectly a negative cause of y (but this does not
also make — at least, directly — a disease an etiopathological agent, since a disease would be
here indirectly the negative cause of a mere negative effect y).

Let us say that e.g. cancer is a specific disease (plausibly) defined as a specific complex causal
process (malfunctioning cell growth) of (minimally) (i) dysplasia (viz. here hyperplasia) and
(i1) the generation of a (benign) tumor (or neoplasia) — where steps (i) and (ii) are deemed
specific diseases themselves.

If so roughly defined, we can argue that step (ii) is (indirectly) a specific negative effect of step
(1) and consequently step (i) a specific negative cause of step (ii), or that step (i) is (indirectly)
a specific disease (negatively) causing step (i), or that step (ii) is (indirectly) a specific disease
(negatively) caused by step (1)? If this is the case, then steps (1) and (ii) can be judged to be both

(in the indirect absolute extension of) a disease as well as a mere negative cause or effect (of a

disease).

4.2.11 Objection (xi): A Specific Causal Relationship as

the Differentia for Disease Kinds

126 Another objection is that, if we agree that there is no cause without an effect and vice versa (thus, that a cause
or an effect is a necessary (but not essential) condition for an effect or a cause), and if we argue that “disease” is
intuitively in the indirect absolute extension of “cause” or “effect”, then “disease” prima facie seems also in the
indirect relative extension of “effect”, when it is in the absolute extension of “cause” and vice versa.

Again (cf. Sec. 4.2.5), this is to misuse here the relation of (indirect) relative extensionality. Indirect relative
extensionality means that the relation of relative extensionality is cumulated through a genus-species hierarchy —
not that the relationships of absolute and relative extensionality are mixed up.

127 Terminological note on secondary diseases: diseases considered as mere effects (of, especially, other specific
diseases themselves) are commonly (and intuitively) called “secondary diseases” — which should not be confused
with symptoms, for symptoms are not diseases whose signs are necessarily (though it is most often the case)
diseases themselves (e.g. an effect of Diogenes syndrome can be (plausibly) waste accumulation) (cf. Box 5.2):
e.g. influenza resulting in fever, or a microbial process resulting in a(n) (exo/endo) toxin release process, where
fever or a(n) (exo/endo) toxin release process shall be considered itself (indirectly) a specific disease.

Note that primary and secondary diseases may very well both form a single (whole) disease itself, only if they can
be considered as a specific whole or species, of course (cf. Box 3.1).
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An eleventh and last objection against the sufficiency of our definition of disease kinds (cf. Box
4.2) — closely related to objection (x) (cf. Sec. 4.2.10) — is the following one: if we say that a
disease kind is a disease in conjunction with a negative cause and an effect, do we necessarily
talk about the negative cause of a disease and the negative effect of a disease? Why could not
we understand this definition (cf. Box 4.2) differently? E.g. a disease kind is a disease followed
(or preceded) by a negative cause-effect/causal relationship — thus, where the negative cause
and the effect are not of a disease.

A first quick reply to objection (xi) relies on the intuitive idea that there is no cause without an
effect and no effect without a cause (cf. Sec. 4.2.10) i.e. that the existence of a cause entails the
existence of the resulting effect and vice versa. If this is the case, then, if we explicitly mention
in the differentia for disease kinds negative causes and effects (cf. Box 4.2), then, were the
negative causes and effects not about a disease, mentioning both of them in the differentia for
disease kinds would be redundant (along objection (xi)).

Indeed, if we agree that there is no cause without an effect and vice versa, and if we think that
negative causes and effects are not here of a disease (along objection (xi)), then mentioning in
the differentia either the negative cause or the effect is sufficient.

So far, so good. But, then, objection (xi) goes on to say that, even if we agree that the fact that
the differentia for disease kinds consists in negative causes and effects means that (at least) a
third term x is involved, it still does not mean that, when we say that a disease kind is a disease
plus a negative cause and an effect (cf. Box 4.2), that this cause and this effect are specifically
of the disease: e.g. we could define a disease kind as a disease followed by (or preceded by) a
negative cause and an effect of x (or a specific cause and effect), where x is not, strictly speaking,
a disease; or, we could maybe even define (along objection (x1)) a disease kind as a disease plus
a negative cause of x and a negative effect of y.

Objection (xi) can also add here that the absence of a third term x other than “disease” in a
definition of a disease kind as a disease plus negative causes and effects (cf. Box 4.2) does not
indicate that the negative causes and the effects are of a disease, for the definition of the
differentia should remain independent from the definition of the genus: a disease kind is a
disease plus a negative effect and cause, where the specific effect and the specific cause are
defined independently from the definition of a disease; it merely indicates that these negative
causes and effects can just be interpreted as being of a disease. Indeed, if the differentia is to
be taken here as negative causes and effects of x, then x can be taken as the formalization of

“disease”.
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However, we can eventually reply that, if this is how objection (xi) is to be taken, then it is not
an objection against our definition of disease kinds.

Indeed, strictly speaking, a disease kind is not a disease plus negative causes and effects of it.
Were this true, then the differentia would be defined dependently upon what the genus in
question is viz. a disease.

Although talk about a disease kind can be plausibly understood (or interpreted) as, or is
compatible with, talk about symptoms and etiopathology i.e. the negative effects and causes of
disease — for, we can argue that we can pass from the idea that a disease kind is a disease plus
a negative cause of a specific process and a negative effect of a specific process to the idea that
the process in question is a disease -, a strict or correct (interpretation of the) definition of
disease kinds (i.e. embedded into our metaphilosophical framework) (cf. Ch. 2-3) cannot state,
indeed, that the differentia is the negative effects and causes of disease.

Thus, we can eventually reply to objection (xi) by saying that it is, actually, not an objection
against our definition of disease kinds, but just a plausible re-statement of our own definition

of disease kinds (cf. Box 5.2).
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SYMPTOMS

Ch. 5-6 of Part II are devoted to analyze — not the differentia for disease kinds i.e. negative causes
and effects simpliciter -, but, more specifically symptoms (Ch. 5) and etiopathology (Ch. 6).

In order to avoid further confusions between DISEASE and related concepts, it is important to
thoroughly analyze SYMPTOM and ETIOPATHOLOGY.

Ch. 5 is devoted to the analysis of the first concept viz. SYMPTOM. Ch. 5 is organized as following:
Sec. 5.1 prima facie defines a symptom as a negative sign of a disease, and argues that felt and unfelt
symptoms are specific symptoms.

In Sec. 5.2, I detail the sense in which a symptom is a negative sign of a disease by giving a correct
definition of a symptom within (our understanding of) a genus-species hierarchy as a disease (i.e.
the genus) and a directly temporally succeeding entity related to a living being (i.e. the differentia).
In Sec. 5.3, I raise and consequently address objections against our (prima facie) definition of a

symptom.
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5.1 A Prima Facie Definition of a Symptom

Sec. 5.1 aims at giving a prima facie definition of a symptom, such that it can be used as a
preliminary step into giving a correct definition of a symptom (cf. Box 5.2). [ am giving here a
prima facie definition of a symptom as a negative sign (indicating the past presence, or left by
the past presence) of a disease. Not much of the philosophy of medicine has ever focused on
the concept of symptom (with one notable exception: Whitbeck, 1977).

Although there is a burgeoning literature on causation in medicine (cf. Russo & Williamson,
2007 as a starter), philosophers of medicine have been, unsurprisingly, focusing until now, more
precisely, on the notion of (negative) cause in medicine or etiopathology (cf. Ch. 6), but not on
the precise notion of (negative) effect in medicine or symptoms, as if analyzing the notion of
(negative) medical cause itself were sufficient for analyzing medical causation tout court.

I show in Sec. 5.1 that the notion of symptom itself is ambiguous and deserves, thus, that some
philosophical attention is directed towards it.

Sec. 5.1 is divided into two further sections: In Sec. 5.1.1, I argue that, to remove any ambiguity
behind the meaning of “symptom”, a symptom is to be prima facie defined as a negative sign
of a disease.

In Sec. 5.1.2, I argue that felt and unfelt symptoms are both specific symptoms.

5.1.1 A Symptom as a Negative Sign of a Disease

What are we talking about, when we are saying that such-and-such disease kind is constituted

by (or defined with) such-and-such symptoms? There are three intuitive ideas (or insights) at

the basis of what symptoms are:

(1) a symptom is a feeling or an awareness (or consciousness) indicative of a disease (on
consciousness or feelings, cf. Sec. 7.1.2)1%%;

(1) asymptom is a negative clinical (or medical) unfelt sign(al) (trace, mark, effect or result)
(indicating the past presence) of a disease — or, simply put, a negative unfelt sign(al) of a

disease;

128 Caveat on felt signs of a disease: it is important not to confuse, at the outset, between a feeling of a disease (or
illness or bad feeling) and a feeling indicative (or, of a sign) of a disease, or between a feeling of a disease and a
negative felt sign of a disease.
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(i11)) a symptom is both (i) a feeling indicative of a disease and (ii) a negative unfelt sign(al)
of a disease!%.

In the medical literature, the use of the term “symptom” clearly oscillates between points (i),

(1) or (ii1). Point (i) clearly describes the most common usage of the word “symptom” that we

find in any standard medical textbook like “Harrison’s Principle of Internal Medicine” (Kasper

et al., 2015, p. 2; my emphasis):

For example, abnormalities of hepatic function may provide the clue to [...] symptoms such as
generalized weakness and increased fatigability, suggesting a diagnosis of chronic liver disease

[...][, thus plointing to a particular disease [...].

129 Five terminological notes on symptoms here: (i) point (ii) above excludes, thus, talking about prognostic signs
tout court viz. signs indicating that e.g. a disease (or death) shall occur in the future i.e., in daily speech, early
(warning, precursor, forerunning, etc.) signs of a disease (or death): e.g. the famous Hippocratic face said a sign
of death. Indeed, this is to take signs of disease for causes/sources of disease here (cf. Ch. 6).

However, only signs of disease strictly called “anamnestic” in the medical literature (cf. King, 1982) and
“pathognomonic” i.e. signs indicating the past presence/existence of a (peculiar) disease are truly negative signs
of a (peculiar) disease simpliciter.

(i) The terms “prodrome” and “postdrome” are sometimes used to refer to, respectively, early and late signs
occurring (temporally) after a disease (e.g. migraine). Are they not just symptoms, actually?

We can very well consider prodromes and postdromes as specific symptoms themselves viz., respectively, early
and late effects of a disease (cf. Sec. 6.3.2 on indirect etiopathologies/symptoms).

However, the notion of prodrome is also very widely used to refer to, not early effects of a disease, but premonitory
causes of a disease: e.g. an aura as a prodrome of a migraine.

Therefore, due to the ambiguity behind “prodrome”, it is preferable to stick ourselves in using the term “symptom”
or “etiopathology”.

(iii) Are complications of disease symptoms? The main issue with disease complications is that it is unclear, in the
medical usage, whether complications of a disease are really signs of a disease or parts of a disease itself. Indeed,
“disease complication” commonly refers to either the negative consequence or effect of a disease (e.g. thrombosis
as a complication of phlebitis) or the severity evolution of the very disease (process) (e.g. generalized septicemia
as a complication of an infected wound). That is why, it is preferable or more recommended to avoid using “disease
complication”.

(iv) Symptoms or (more often) signs of disease are also commonly called “stigmata” e.g. in “Miller-Keane
Encyclopedia and Dictionary of Medicine, Nursing and Allied Health” (2003) or “The Concise Dictionary of
Modern Medicine” (Segen, 2010).

However, talk about a stigma should be avoided here because of the high ambiguity and the many discrepancies
surrounding it. For, “stigma” is also said to more narrowly (or exclusively) refer to what are, according to us, some
specific symptoms or signs of disease, especially mental or bodily ones (e.g. petechia, stains/spots, scars, etc.) (cf.
e.g. Dorland, 2011), or to a specific vice viz. “[...] an attribute that links a person to an undesirable stereotype,
leading other people to reduce the bearer from a whole and usual person to a tainted, discounted one” (Goffman,
1963, p. 11; my italics) i.e. the reduction of a complex whole viz. a person here to some of its parts (cf. also Sec.
10.2.1).

(v) The term “biomarker” (or “biochemical signature”) is also often used to refer to, generally, specific signs of a
disease or any other healthy process viz. lower-level signs like physiological (or somatic) ones or, even more
specifically, e.g. signs of the motor system, signs at the cellular level, etc. (e.g. antibodies as biomarkers of an
infection); the Biomarkers Definitions Working Group (2001, p. 91; my emphasis) defines a biomarker as “[...] a
characteristic that is objectively measured and evaluated as an indicator of normal biological processes, pathogenic
processes, or pharmacologic responses to a therapeutic intervention” i.e. as a mere biological sign (cf. Nesse &
Stein, 2012; Strimbu & Tavel, 2010; pace Baker 3™ & Sprott, 1988; Fuellen et al., 2019, for whom biomarkers, in
the context of aging, are predictors).

With this definition of a biomarker in hand, symptoms (as taken under point (ii) above) can be considered, thus,
as specific biomarkers.
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In the same medical textbook, it is also said, later on, that “[...] “fatigue” is best used to describe
a feeling of low physical or mental energy but without a tendency to actually sleep” (Czeisler
et al., 2015, p. 188; my emphasis).

In other words, fatigue or weakeness is a symptom, in the sense that it indicates a specific
disease, and is, at once, a certain feeling.

That much fits nicely with the characterization of symptoms as feelings indicative of (or, like
here, “pointing t0”’) a disease (cf. point (1)).

Moreover, it is also highly common to talk about patients experiencing symptoms (cf. e.g.
Armstrong, 2003).

As such, symptoms understood as feelings indicative of disease are often clearly opposed to
how point (ii) describes what a symptom is viz. as a negative unfelt sign of a disease. However,
it is not rare to find usages of the word “symptom” complying with point (ii).

Indeed, we can use our very same above quote from “Harrison’s Principle of Internal Medicine”
to argue that, if weakness is truly taken as a symptom here, there is no reason to treat it as a
feeling indicative of a disease. For the idea of weakness is clearly separated from the idea that
“[...] [m]any disorders can cause feelings of weakness [...]” (Czeisler et al., 2015, p. 189; my
emphasis. Moreover, to add more credentials to the idea that “symptom” is also used to refer to
negative unfelt signs of a disease, there is no a priori reason why we could not also widely use
the term “symptom” for analyzing disease kinds whose hosts can only have unfelt or
unconscious diseases i.e. unconscious organisms (mostly for reasons of low organic complexity
and evolution) (cf. Sec. 5.1.2).

Although it is usual to oppose symptoms to mere negative unfelt signs of a disease, it is also
usual to find usages of the word “symptom” complying with point (iii) i.e. with both points (i)
and (i1): e.g. there are numerous cases where fever and rash (of x) are both said symptoms
(constitutive of the same specific disease kind(s) like measles), in the sense that fever is taken
as a feeling indicative of some disease x, while rash is taken as an unfelt sign of the same disease
x (for a non-exhaustive list of the diseases in question, cf. Kaye & Kaye, 2015)!3°,

It is obvious that a correct — at least, prima facie - definition of symptoms should, thus,
coherently take into account both points (i) and (ii) i.e. that it should somehow comply with (or,

be based on) point (iii). We can argue that a way to do so is to propose a wide enough definition

130 Note that, if I am right that to each specific disease kind its own symptoms or etiopathology with the same grain
of specificity, then, although it can be plausibly defended that a specific disease kind can be constituted by both
negative unfelt and felt signs of the same disease, it is, nevertheless, incorrect.

Of course, this should not be taken as a motivation for providing a definition of symptoms which does not take
into account both points (i) and (ii).
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of symptoms, where both “felt symptom” (cf. point (i)) and “unfelt symptom” (cf. point (i1))
can be said in the absolute extension of “symptom”; among others, or at least (e.g. “mental
symptom” or “‘somatic symptom”), “felt symptom” and “unfelt symptom” are absolute realizers
of “symptom”.

In light of this requirement, the proposal for a prima facie definition of symptoms, as a
preliminary step before giving a correct definition of symptoms (cf. Box 5.2), intuitively comes
as follows: a symptom is a negative sign of a disease; or, for x to be a symptom is for x to be a

negative sign (i.e. condition (ii)) of the past presence of a disease (i.e. condition (i))!*':

x is a symptom, iff (i) x is a disease, and (ii) x is a negative sign of it.

131 Five caveats here on our prima facie definition of symptoms (cf. Box 5.1): (i) we may worry that prima facie
defining a symptom as a mere negative sign of a disease just amounts to above point (ii): a symptom as a negative
unfelt sign of a disease.

However, the specification “unfelt” is here essential: it explicitly specifies that we are talking about something
else than a felt symptom (cf. Sec. 7.1.3 on unfeelings).

(i1) Does this prima facie definition (cf. Box 5.1) commit the fallacy of affirming the consequent: from the presence
of a symptom can we deduce that there is a disease? Indeed, if smoke is a sign for fire, it does not imply that from
the mere presence of smoke we can deduce that there was fire, for smoke can also be the sign for something else
like a smoke grenade.

However, can a symptom be something else, properly speaking, than a negative sign for disease (cf. Sec. 4.2.2;
5.3.4)? We are allowed to prima facie define a symptom as a negative sign for disease, to the extent that, in its
proper meaning, “symptom” cannot (arguably) refer to a sign of something else than a disease (pace First &
Wakefield, 2013); if it appeared that there is no disease as the source of the sign, then we would just refrain
ourselves in talking about symptoms here.

(iii) Talking about a symptom of a disease is pleonastic, for a symptom is undeniably (a synonym for) a negative
sign of a disease (cf. Box 5.1). Indeed, it attributes a predicate of what we can plausibly take as an element of the
definiens to a definiendum, in so far as a symptom is prima facie defined as a negative sign of a disease (cf. Box
5.1).

In the context of the (im)proper part-whole relationship (for its link with definitions, cf. Sec. 2.1), we can talk here
about, more precisely, a reverse MF, in so far as a MF is defined as the misattribution of the predicate of a whole
to one of its (im)proper parts (cf. Bennett et al., 2007).

Common pleonastic talk about a symptom of a disease is to be put along the same line as talk about (plausibly)
e.g. p as a definition of what q is (or of the nature of ¢), but a (linguistic) definition can be itself prima facie defined
as a proposition telling us what ¢ is or the nature of ¢ (cf. Sec. 2.1).

Thus, strictly speaking, we should say that x is a symptom (tout court) or (synonymously) a negative sign of a
disease, and that p is a (linguistic) definition of ¢ or a proposition stating what q is (or the nature of q).

As long as we are clear that, when we talk about a symptom of a disease, we are committing a reverse MF, it is
allowed to follow this very widespread pleonastic talk, but it should still be avoided, when possible, for sake of
clarity. The same remark also applies for common talk about the etiopathology of a disease, if an etiopathological
agent is prima facie defined as a negative cause of a disease (cf. Ch. 6).

(iv) Why not prima facie defining a symptom as a negative sign plus a disease, or, more generally, a negative sign
as a negative sign plus x — rather than as a disease plus a negative sign (cf. Box 5.1)? The choice for this latter
solution rests on the willingness to respect more here (even though with a prima facie definition) the basic idea
that “y (e.g. a (negative) sign) of x” can be taken as a constitutive relationship between “y of x” (as a whole) and
“x7.

(v) Why could not we correctly define a symptom as a disease (i.e. the genus) plus a specific sign (i.e. the
differentia)? For, this specific sign, so as to be a specific differentia defined independently from what the genus in
question is, cannot be, thus, of a disease, but a symptom cannot but be a negative sign of a disease.
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Box 5.1. — Prima facie definition of a symptom.

5.1.2 Felt and Unfelt Symptoms as Specific Symptoms

In so far as we argue that, actually, a symptom is to be prima facie defined as a negative sign
of a disease (cf. Box 5.1), thus, retrospectively, point (i) is envisaged as the definition of a
specific symptom viz. a feeling of a symptom defined as a negative felt (or feeling of a) sign of
a disease, while point (ii) is considered as the definition of another specific symptom viz. an
unfelt symptom defined as a negative unfelt sign of a disease.

However, are feelings of a symptom really specific symptoms themselves? We can argue that
a feeling of a negative sign of a disease is itself to be considered as a (high(er)-level) negative
sign of a (high(er)-level) disease (cf. Exc. 5.1 on levels).

The reason for this is the following: there are certain disease kinds that are (plausibly) (partly)
defined as symptoms that are necessarily felt, even though we may argue that the negative
effects of higher-level diseases like mental (e.g. emotional) diseases are not necessarily felt,
one may argue that, actually, other higher-level properties of e.g. a human being are necessarily
felt or experienced, to the extent that a human being would be a sentient (or conscious)
organism, and that an effect of a disease situated at this higher (or maybe even highest) level
would be also necessarily felt (e.g. a feeling of a headache or of a migraine as the effect of a
feeling of unwellness).

We draw here on a general distinction between bad (or negative or, more specifically, diseased)
emotions (or, more generally, bad mental states, or bad bodily states/processes) (kinds) (or
emotional, etc., disease(s) (kinds)) and bad (or negative or, more specifically, diseased) feelings

(kinds) (or felt disease(s) (kinds))!*?; we would intuitively say, indeed, that e.g. anxiety or

132 Two caveats on phenomenology: (i) this fine-grained distinction already allows us to take a clear stance on the
debate about the necessity (or not) to rely on a so-called phenomenology (in my terminology, strictly speaking, on
feelings or awareness) to account for the effects of mental or, more specifically, emotional diseases (as an entry,
cf. Radden, 2019).

Indeed, by separating bad emotions (and, more generally, mental states or processes as well as bodily states or
processes) from bad feelings, we can consistently both reject the claim that a theory of mental disease kinds must
be phenomenologically based (or, strictly speaking, based on bad feelings) and keep the idea that a phenomenology
is, nevertheless, useful, but for theories of other more specific disease kinds than mental and emotional disease
kinds.

(i1) The separation of bad emotion kinds from bad feeling kinds seems good news for the reductionist who tries to
account for the effects of mental diseases purely in unfeeling-based terms (Forest, 2016; Guze, 1992).

However, any reductionist aspiration actually evaporates, for, even if we strictly distinguish between the effects
of bad feelings and those of bad emotions, that much does not imply that bad emotion kinds are themselves
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anguish/angst ((indirectly) measured through e.g. (arterial) hypertension) can be continuously
present, even when there is no necessarily felt anxiety — we would not judge, furthermore, that
a subject ought to feel anxious.

This distinction also has the advantage of being able to take into account some famous cases of
disease like prosopagnosia (or visual agnosia, more generally), where we could say that it is a
disease, whose host is specifically a certain feeling (or awareness) associated with (face)
perception; or blindsight could be (plausibly if not correctly) described in such a way that a
certain (at least, partial) feeling of perception (or visual experience) still exists, where there is,
actually, no unfelt perception i.e. in a blind visual field.

Put in a broader perspective, we may wonder: is a feeling of a disease (thus, a bad feeling) itself
a specific (higher-level) disease? There is no a priori reason to not envisage bad feelings as
specific (higher-level) diseases themselves (cf. also Sec. 7.1.1) — thus, to not also consider a
negative effect of a bad feeling (or of a feeling of a disease) as being itself necessarily felt.

If this is the case, then the same diagnosis (so to say) can also be made, more generally, about
(un)feelings tout court: if we assume that, exactly like a felt disease is itself a specific (higher-
level) disease as well as a negative felt sign of a disease is itself a specific (higher-level)
negative sign of a disease, then a negative felt sign of a bodily disease is to be strictly analyzed,
actually, as a specific negative bodily sign (viz. a negative felt bodily sign) of a specific bodily
disease viz. a felt bodily disease (e.g. felt lung cancer), as well as a negative unfelt sign of a
mental disease is to be itself analyzed as a specific negative mental sign (viz. a negative unfelt
mental sign) of a specific mental disease viz. an unfelt mental disease (e.g. unfelt depression,
or unfelt anxiety, etc.).

One may want to argue that, if one allows diseases to be not only physical (or somatic) but also
mental (e.g. psychological or emotional), then a felt symptom would be essentially the sign
(indicating the past presence) of e.g. an emotional disease, as well as an unfelt symptom would
the sign of a physical or somatic (neural, etc.) disease.

But, as we have seen (cf. Sec. 4.2.8), as being a specific disease, a definition of an emotional
disease fout court is to be kept separate from a definition of a (bad) feeling. Thus, a certain

effect of an emotional disease is a specific sign viz. an emotional sign, whilst a certain effect of

(absolutely extensionally) reducible to specific unfelt disease kinds: felt emotional disease kinds and unfelt
emotional disease kinds are two different specific emotional disease kinds.

Moreover, we may suspect that what many have in mind when they talk about mental and, more specifically,
emotional disease kinds just is what [ am calling, actually, “bad feeling kinds”.
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an unfelt emotional disease is a specific unfelt emotional sign, and a certain effect of a felt
emotional disease (i.e. a certain bad feeling) is a specific felt emotional sign'3® 134,

In a nutshell, we have to be careful in not thinking that it is because we talk about higher-level
properties like affective ones that these properties are to be defined as feelings (cf. Sec. 2.1),
even if we grant that a human being is a sentient organism; we may want to argue that higher-
level properties of a human being are conscious properties (or feelings), but that much does not
imply that other higher-level properties such as affective, linguistic (as specific mental
properties), or, more generally, mental or even social ones are themselves conscious too (cf.
e.g. Sec. 7.2).

To summarize, we can argue here that the fact that an effect of a bad (or negative) feeling is
necessarily felt is due to the disease in question (i.e. a bad feeling), which the symptom at issue

is a sign of. The felt character of a symptom is determined by (or, follows) the disease kind at

issue one tries to define: e.g. a felt mental disease kind is essentially a felt mental symptom,

133 Caveat on granularity: that much above may sound a convoluted thesis, but the basic idea behind it is rather
simple to grasp and almost trivial: to each specific thing (e.g. a disease, a felt disease, an unfelt disease, etc.), the
same degree (or grain) of specificity applies (e.g. a sign, a felt sign, an unfelt sign, etc.) (cf. Exc. 5.1 on levels).
Hence, talk about a felt sign of a mental disease or an unfelt sign of a bodily disease is a category mistake: a sign
of a mental disease is necessarily a mental sign, and a sign of a bodily disease is necessarily a bodily sign. The
felt/unfelt dichotomy does not correspond to the mind/body dichotomy (cf. Sec. 7.1.2).

Allowing both coarse-grainedly differentiated (negative signs of) diseases as well as highly fine-grainedly
differentiated (negative signs of) diseases — without allowing, however, any (absolute extensional) reduction
between them -, has the benefit of avoiding disjunctions: e.g. if fever (of x) is strictly defined as a specific symptom,
then it is the specific sign of a single disease, while e.g. a felt fever or an unfelt fever (of x) shall be a specific sign
of another specific (single) disease (with the same grain of differentiation): to every (coarse- or fine-grained)
specific disease its own (coarse- or fine-grained) specific effect/sign. Subscribing to a permissive neo-Aristotelian
ontology (cf. Exc. 3.5) allows to both avoid disjunctions and to somehow take into account the intuition that e.g.
fever (of x) as a specific symptom is associated with many specific diseases.

However, with such a view, the temptation to reduce (or dispense with) coarse-grained (or higher) levels to
(maintain only) the most fine-grained (or the lowest) levels is high: this is a(n) ((in)direct absolute extensional)
reductionist stance, according to which things as e.g. horses are reducible to e.g. Arabian horses, Andalusian
horses, etc., or even Rabicano Arabian horses, Carthusian Andalusian horses, etc. In line with our anti-reductionist
neo-Aristotelian framework, such a(n) ((in)direct absolute extensional) reductionistic temptation should be,
however, resisted.

134 Caveat on unfelt symptoms and coma: from this thesis it implies that e.g. a (deeply) comatose (or a
permanent/persistent vegetative), maybe catatonic or just sleeping person (or under general anesthesia), because
this person is unaware, cannot by definition have certain (high(est)-level) disease kinds viz. disease kinds (e.g.
measles) constituted by negative felt effects. (Note that the point extends to diseases tout court, of course.)

With a very permissive ontology of disease(s) (kinds), we can deal with such cases as following: e.g. it may happen
that a (deeply) comatose or sleeping person can very well develop a variant of measles viz. unfelt measles;
indeed, if fever and rash (of x) are truly negative effects constitutive of measles, then we may argue that there is a
sense in which a (deeply) comatose or sleeping person can develop specific measles viz. unfelt measles constituted
by (among others) unfelt fever and unfelt rash (of x), where “fever” and “rash” (of x) could be roughly defined as,
respectively, “malfunctioning increase of bodily temperature of x” and “appearance of skin lesions of x”.

As such, the difference between a comatose person having measles and a non-comatose person having measles is
that the former has specific measles viz. unfelt measles, while the latter has (most often) another variant of measles
viz. felt measles (for our understanding of unfeelings, cf. Sec. 7.1.3).

I acknowledge Ulrich Krohs and Niko Strobach (personal communication, July 2017) for having reported to me
this illustration.
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while a mental disease kind tout court is essentially a mental symptom tout court, for it does
not pronounce on the felt character of its mental symptom.

Even if we have here high(est)-level possible diseases viz. e.g. negative feelings themselves or
bad preferences i.e., roughly, a poor weighting between two specific options (or other negative
(propositional) attitudes), while preferences are adjusted with respect to, or are differently
weighed depending on, the specific host in question, it does not mean that these diseases and
their signs(/causes) are themselves subjective (or mind-dependent), or — quite misleadingly said
— inner, in the eye of the sufferer, or accessible to a first-person or internal perspective (e.g.
through patients’ own experience reports to physicians) (contra Carel, 2016; Kay Toombs,
1993) i.e. defined (strictly speaking) through other (negative propositional) attitudes
themselves, but their (e.g. linguistic) signs(/causes) can equally well be treated as mere specific
negative signs(/causes) of a disease defined mind-independently or — quite misleadingly said —
through a view from nowhere (Nagel, 1986) or a third-person or external perspective (pace
Canguilhem (1966), where for him a condition will count as malfunctioning (to the extent that
a disease kind is linked to malfunctions), only if it is subjective) (cf. Exc. 7.2; on Canguilhem’s
aftermath, Gaille, 2014; Giroux, 2010; on social (or mental) practice as a second nature,
McDowell, 1998; Testa, 2015): e.g. in a (complete or total) locked-in state or quadriplegia, or
during an episode of sleep paralysis, albeit there is a loss of an indirect coordination between
awareness and communicability, the host is commonly said to be perfectly aware, but unable to
communicate by any means whatsoever (e.g. verbally, etc.).

Thus, we can treat cases where e.g. mottling is said an unfelt sign of mosaic dasheen virus
infection, which is just a specific infection of leaves, on a par with cases where e.g. a feeling of

tiredness is said a felt sign of a feeling of depression'>>.

135 Caveat on depression: it is important to distinguish between (i) unfelt depression and (ii) a feeling of depression,
although we can argue that both are specific diseases viz. (iii) depression fout court.

However, if we have to explicitly distinguish between cases of unfelt depression and of felt depression, and if they
are two very different specific diseases (e.g. felt depression would be constituted by emotional exhaustion i.e.
specific sensations of mental clouding, etc.), where the former is commonly considered as a specific unfelt affective
or mood disorder, and the latter a specific bad feeling (or a specific felt mood disorder), then depression fout court
is neither a specific unfelt nor felt mood disorder (on depression in all its generality, cf. Forest, 2016; Horwitz &
Wakefield, 2007; Ratcliffe & Stephan, 2014). What is it, thus? We can stay content here that it is simply a specific
mood disorder tout court.

The main reasons for distinguishing between points (i), (ii) and (iii) are that, when depression is unfelt, it does not
mean that the host in question is delusional, distracted, or that the host just does not pay attention to it, while it
ought to, but only that the host is just unaware of it (with specific mechanisms different from the ones constituting
a felt depression) — which is different from cases of carelessness; and, as such, there is no reason to hold that the
host should pay attention to his (unfelt) depression instead of something else or nothing at all.

Moreover, when depression is felt, there is no reason to hold that, actually, depression tout court is essentially
unfelt.
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5.1 Excursus: Levels of (Causes/Effects of) Disease

How do we measure that some (effects/causes of) diseases can be said higher/upper, or at a higher/upper
level, than other ones (or, more coarse-grained than other ones)? The measure in question is intuitively
done through the use of levels of (partial/absolute/relative) intension and absolute extension (at a token
or type level): a token/type (effect/cause of) disease is at a lower level than another one, iff a token/type
(effect/cause of) disease can be deemed as (i) a(n) (indirect) constituent of a token/type (effect/cause of)
disease (as a whole): e.g. dysplasia can be plausibly considered a specific lower-level disease with
respect to cancer;

or as (ii) an (indirect) absolute intension of a token/type (effect/cause of) disease (as a whole): e.g.
dysplasia (viz. hyperplasia here) with benign neoplasm (as a specific whole disease itself) with respect
to cancer;

or as (iii) a(n) (indirect) relative intension of a token/type (effect/cause of) disease (as a whole): e.g.
plausibly neoplasm with metastases i.e. a malignant neoplasm (as a certain disease kind itself) with
respect to a cancer kind);

or as (iv) a less direct/more indirect absolute realizer of another one: e.g. a genetic disease with respect
to a mental disease, where “mental disease” is a (more) direct absolute realizer of “disease” than “genetic
disease”).

The different measures (i)-(iv), along which we are to understand levels of (causes/effects of) diseases,
are made, throughout this PhD dissertation, contextually clear or explicit, only when a confusion
between one or the other may easily occur.

Two remarks are in order. First, if we are agree that measures (i)-(iv) are measures for levels, then the
comparison between the levels of specific token/types (effects/causes of) disease is not merely
mereological (i.e. here made within (our understanding of) a genus-species hierarchy of specific
(effects/causes of) diseases.

Second, is a higher-level token (effect/cause of) disease than another one necessarily a spatially bigger
token (effect/cause of) disease than this other one? Are not there spatially bigger token (effects/causes
of) diseases than other ones, but which we would judge as being at a lower level than these ones? Indeed,
we would like to intuitively say that e.g., although a token (effect/cause of) disease of the digestive (or
gut) system of earthworms — which spreads over the whole earthworm -, is bigger in size than a token
(effect/cause of) disease of the central nervous system of earthworms, the latter seems at a higher level
than the former. But, is it? If the relationship between the latter and the former is along measure (i), (ii)
or (iii), then the former cannot be a higher-level token (effect/cause of) disease than the latter one;
however, if their relationship is along measure (iv), then a higher-level token (effect/cause of) disease

is not necessarily a spatially bigger one, for there is no intensional relationship between them.
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5.2 A Definition of a Symptom

If we want to give a correct definition of a symptom (i.e. within (our understanding of) a genus-
species hierarchy), as being a mere synonym of a negative sign of a disease, a symptom cannot
be correctly defined along the line of our prima facie definition of a symptom (cf. Box 5.1), but
a definition of a symptom shall absolutely apply the definition, or rather the intension of a
negative sign (result or effect) fout court, for a symptom is intuitively not something more than
a negative sign: it is a specific negative sign viz. a negative sign of a disease.

By using our prima facie definition of a symptom (cf. Box 5.1), in Sec. 5.2, I detail the sense in
which we say that a symptom is a negative sign of a disease. So as to avoid mistakes in the
definition of a disease, it is important to devote Sec. 5.2 to a more thorough analysis of what a
symptom as a negative sign of a disease really is.

I argue here that a negative sign/effect/result of a disease (or, a symptom) is to be properly
defined as a disease in conjunction with a negative entity directly temporally following (another
entity) and related to a living being. More generally, I argue that a (negative) sign is a (negative)
entity plus another directly temporally succeeding (negative) entity.

As being a synonym of a negative sign of a disease, a symptom cannot, thus, be strictly defined
as (or constituted by) a disease in conjunction with a negative sign/effect of it (cf. Box 5.1), for
this would make, thus, the differentia in question (viz. a negative sign of a disease) defined
dependently upon what the genus at issue (viz. a disease) is, though the prima facie definition
of symptoms can be easily used as a basis for providing a correct definition of symptoms, and
objections against our definition of symptoms can be based, of course, on this (plausible)
understanding of our definition of symptoms (cf. Sec. 5.3; for the same point, Sec. 4.1.2).

I would like to argue in Sec. 5.2 that a symptom is to be properly defined within (our
understanding of) a genus-species hierarchy as a disease (i.e. the genus) and a directly
temporally succeeding negative entity related to a living being negative (i.e. the differentia) (cf.
Box 5.2). At a more general level, if “symptom” truly absolutely falls under “(negative) sign”,
then a (negative) sign is to be consequently defined as a (negative) entity (i.e. condition (1)) (i.e.
the genus) plus another directly temporally following (negative) entity (i.e. condition (i1)) (i.e.

the differentia).
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To summarize, we get the following correct definition of a symptom'3¢:

x is a symptom, iff (i) x is a disease (i.e. the genus), and (ii) x is a directly temporally
succeeding negative entity related to a living being (i.e. the differentia).

Box 5.2. — Definition of a symptom within (our understanding of) a genus-species hierarchy.

A nice (plausible if not correct) illustration of our definition of symptoms (cf. Box 5.2) is very
likely Parkinson-plus syndrome. Indeed, Parkinson-plus syndrome is commonly
acknowledged, in any well-reputed student medical textbook like the “Goldman-Cecil
Medicine” (Goldman & Schafer, 2019), the “Oxford Textbook of Medicine” (Firth et al., 2020)
or “Mosby’s Medical Dictionary (2016), as a specific (single) entity, which may be (plausibly,
if not correctly) understood, in our jargon (cf. Ch. 2; Box 3.1), as a specific (single) complex
negative whole or kind viz., more precisely, as a specific (single) symptom (cf. Box 5.2).

For, Parkinson-plus syndrome may be defined, roughly, as Parkinson’s disease (cf. condition
(1)) plus, directly temporally following it, Pick’s disease (i.e. an over-accumulation of tau
proteins in the brain) (cf. condition (i1)).

Other plausible illustrations of our definition of symptoms include e.g. “fever of disease x!%7;
indeed, we could roughly define “fever of disease x” here as a single whole constituted by
disease x (cf. condition (i) of Box 5.2) temporally followed by an increased bodily temperature

set point through heat generation (cf. condition (i1)), while “fever of disease x also indirectly

136 Caveat on negative signs here: it does not make this definition of symptoms (cf. Box 5.2), of course, a disease
kind itself, in so far as a disease kind is a disease plus a negative cause and an effect — and not of a disease - (cf.
Box 4.2), but only something more than a disease, and merely being something more than a disease is not the same
as being a disease kind along, of course, our own definition of it (but, cf. also Sec. 4.2.1). Ditto for etiopathology
(cf. Box 6.2).

137 Caveat about the absolute realizer(s) of symptoms: (i) while a specific disease like fever (of disease x) is only
(highly) indirectly a (negative) cause (of disease y) and/or an effect (of disease z) (cf. Sec. 4.2.10), is there anything
which is directly a cause or an effect of a disease? In so far as “symptom” must have a direct absolute
extensionality, there must exist something which directly absolutely falls under “symptom” as defined (cf. Box
5.2).

However, within our neo-Aristotelian framework or constituent ontology (cf. Ch. 2-3), there does not seem
anything directly absolutely falling under “symptom”, for it is very likely that any specific symptom is arguably
more directly a specific disease itself (but, cf. Sec. 5.3.2).

Nonetheless, we do not have to pronounce on which direct absolute realizers of “symptom” there are, but it is
sufficient to show that there are plausible specific symptoms: e.g. even if fever (of x) may be plausibly argued to
be itself a specific (secondary, e.g. along a functionalist line,) disease — for, strictly speaking, fever tout court as
well as fever of disease x may be both considered specific (indirect) diseases per se, only if, of course, “fever of
x” absolutely falls under “disease” -, we can also plausibly argue that, actually, “fever (of x)” is a direct absolute
realizer of “symptom”.
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refers to a certain disease itself (which happens most of the time with symptoms) (but, cf. Sec.
4.2.10).

Condition (i) of our definition of symptoms (cf. Box 5.2) can be easily explained by the idea
that, if a symptom is synonymously a negative sign of disease (cf. Box 5.1), and if a sign/effect
is an extrinsic property of a disease (cf. Exc. 3.9), then a symptom is to be intuitively defined
within (our understanding of) a genus-species hierarchy as something more than a disease,
where a disease is here the genus in question — and not the differentia.

For the sake of providing an independently defined differentia, condition (ii) of our definition
of symptoms (cf. Box 5.2) is required. Indeed, if a symptom is truly something more than a
disease (i.e. the genus) (i.e. condition (1)) viz. a negative sign of a disease, and if it is to be
correctly defined within (our understanding of) a genus-species hierarchy, then it should have
an independently defined differentia as given in condition (ii).

The first part of condition (ii) mentions the notion of directness; indeed, one should strictly
distinguish between direct signs of disease and indirect ones (cf. Sec. 6.3.2 on indirect
etiopathologies). The second part of condition (ii) is about temporal succession; indeed, it is
almost trivial that an effect of x is temporally following x (on the notion of “related to a living
being”, cf. Sec. 4.1.2). With our definition of symptoms (cf. Box 5.2) — compatible with the
idea that an effect is plausibly a (negative) state (and not necessarily a process); ditto for
etiopathologies (cf. Box 6.2) -, the requirement of directness (and of intensionality, if the
definition of a symptom (taken as a single whole) is strictly interpreted within our meta-
philosophical framework) allows us to avoid the first strong objection that mere (temporal)

correlation 1s not causation.

5.3 Objections against the Definition of a
Symptom (with Replies)

Sec. 5.3 is divided into further sections (Sec. 5.3.1-5.3.11) raising and consequently addressing
objections against the necessity (Sec. 5.3.1-5.3.5) and sufficient conditions (Sec. 5.3.6-5.3.11)

of our definition of symptoms as negative signs of disease (cf. Box 5.2).
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5.3.1 Objection (i): Symptoms as Meanings of “Disease”

In a growing body of philosophical literature on the notion of a sign simpliciter'*, most notably
in philosophy of language, with its long tradition associating “sign” with notions like
“reference” or “meaning” (e.g. Grice, 1957; Lepore & Stone, 2015; Peirce, 1977), theories of
signs have been proposed on the basis that (natural or conventional) signs as understood here -
i.e. taken synonymously with effects (cf. Sec. 4.1.2) - are parts of a theory of (natural or
conventional) meaning a la Grice (1957): e.g. “[t]hose spots [i.e. the signs here] mean (meant)
measles” (Grice, 1957, p. 377; my emphasis).

Along objection (i), which can be raised against the necessity condition of our definition of
symptoms (cf. Box 5.2), a symptom or a negative sign of a disease would be, thus, part of what
“disease” means.

In other words, for “disease” to have a meaning there must be a negative sign of a disease,
which confers to “disease” its meaning.

Although objection (i) is obviously based on a functionalist theory of disease — which has been
already rejected (cf. Sec. 4.2.7) -, again, objection (i) is to be addressed at the same level at
which it is raised i.e. against our definition of symptoms (cf. Box 5.2) — not of disease or
kind/species itself.

An issue that we can raise against objection (i) is that, if the meaning of a term like “lung
cancer” is (partly) conferred by the existence of an effect or sign of it, then the term “lung
cancer” would be meaningless, if there were e.g. only lung cancers in a plausible world.
Indeed, we would like to intuitively say that there is a plausible world in which on/y lung
cancers (and nothing else or just effects of it) exist (and have a meaning), but, according to
objection (1), this is an implausible world, for “lung cancer” can only have a meaning, if there
is also a sign/effect of it; or lung cancer exists (and has a meaning) in a plausible world, if there
exists in this world, in addition to it, an effect or a sign of lung cancer conferring to it its
meaning. Exactly like there can exist fire without smoke (e.g. through complete combustion),
we can argue that there can plausibly exist (with a meaning) (specific) diseases without

anything else in addition to them or just (specific) negative signs of disease.

138 Terminological note on signs: by “sign” I mean, of course, in line with our th