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Chapter 1
Introduction

There is enormous emotional sensitivity in the room.

This statement comes from my notes while at a clinic in Ireland a decade ago. It 
refers to a moment of silent reflection when the clinicians in the room were contem-
plating the evidently distressing prospect of disclosing diagnoses of atypical sex to 
their patients. While the term ‘atypical sex’ might arguably refer to any less com-
mon form of sex, the term in this context refers to people whose bodies have sex 
characteristics that do not correspond with the typical male/female dualism. 
Disclosing such a diagnosis was a source of deep concern for the clinicians in my 
study. However, the source of concern was often more social rather than biomedical 
in origin. While clinicians seemed comfortable and confident discussing the bio-
medical implications of atypical sex, the psychosocial implications of such a diag-
nosis were a source of considerable worry and uncertainty. This uncertainty related 
to having to disclose to their patient that they had physical characteristics usually 
associated with the ‘opposite’ sex and the psychosocial harm this might inflict on 
their patient’s gender identity. What does it mean to tell a man that he has a womb 
or a woman that she has testes? This book provides an in-depth exploration of this 
question by critically examining the entrenched assumptions embedded in the terms 
comprising this question and explores the complex relationships between meaning, 
bodies and experience. Since much of this discussion centres on ‘atypical sex’ I will 
first explain what I mean by this term and why it has been chosen in preference to 
other terms.

Atypical sex is an umbrella term referring to a variety of sex characteristics that 
do not correspond exactly with the biomedical categories ‘male’ or ‘female’, which 
can sometimes delay gender assignment as boy or girl. Atypical sex may be appar-
ent from birth or go unnoticed until puberty or later. The history of atypical sex is 
complex, often controversial and includes a diverse range of terms.

Since ancient times the term hermaphrodite (combination of Hermes and 
Aphrodite) has been used to refer to individuals possessing some combination of 
male and female physical characteristics (Fausto-Sterling 2000). However, the term 
is no longer used because it inaccurately implies the possession of both male and 
female reproductive structures, which is not possible for humans. Though the term 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-21898-0_1&domain=pdf
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intersexual had been used to refer to homosexuality or bisexuality, in 1917 Richard 
Goldschmidt began using the term to refer to atypical sex. The term slowly gained 
in popularity among medical practitioners, eventually becoming ‘an alternative 
term’ (Money and Ehrhardt 1972, p. 286).

With the emergence of the intersex patient advocacy movement in the early 
1990s, the term intersex took on a political connotation and was adopted by some as 
an ‘out and proud’ identity-signifier (Delimata et al. 2018). While many English- 
speaking advocates and activists embrace the term ‘intersex’, the term can carry 
pejorative meanings in other languages, for example, it has been translated to mean 
‘freak’ in Icelandic (Anderson 2015). In these instances, non-English speaking 
organisations either use the English term intersex or coin a new term with a non- 
pejorative meaning in the relevant language.

In 2005 a group of US based clinicians and activists expressed concern regarding 
the misleading and stigmatising connotations of ‘hermaphrodite’ and ‘intersex’ and 
instead proposed – disorder of sex development (DSD). The term was intended to 
describe a ‘medical condition’ rather than implying a ‘whole person’ identity (Chase 
2006, unpaged). Despite the term’s broad recognition within biomedicine, it has 
been mired in controversy from the outset. The primary objection emerges from the 
pathologising connotation of the term disorder and what it might be understood to 
mean, particularly when combined with the term sex (Diamond and Beh 2006; 
Simmonds 2006; Reis 2007; Davis 2011). Others have tried to subvert the patholo-
gising connotation of ‘disorder’ by replacing the first ‘D’ with divergence (Reis 
2007), difference (Diamond and Beh 2008) or diverse (EuroPSI 2016). Though 
some groups have attempted to collaborate to identify a replacement term which is 
medically useful but not stigmatising or pathologising, there is currently no consen-
sus on an alternative.

Faced with such controversy it can be difficult to identify appropriate terminol-
ogy. The literature proposes a variety of terms – intersex, disorder of sex develop-
ment etc. However in defining or describing what these terms mean words or phrases 
which refer to atypical sex or not typical sex have been used by intersex advocates 
and activist organisations, biomedical practitioners and academics: ‘sex character-
istics that do not fit typical binary’ (OII International), ‘sex is atypical’ (Hughes 
et al. 2006, p. 554) ‘atypical sex characteristic’ (EuroPSI 2016, unpaged) ‘atypical 
sex anatomy’ (Chase 2006, unpaged), ‘people with atypical sex characteristics’ 
(Anderson 2015, unpaged). The term ‘atypical sex’ does not contest gender, nor 
imply a disorder, and translates more readily into other languages. As this suggests 
that the term atypical sex has utility across a broad range of perspectives it will be 
used throughout this text to refer to variations in anatomical sex. However, other 
terms including hermaphrodite, intersex and disorder of sex development will be 
used where relevant to the context of the discussion.

The primary aim of this work is to explore the difficulty of disclosing sex char-
acteristics that contest gender identity, why this difficulty emerges and how it might 
be addressed. To this end Chap. 2 begins by contextualising atypical sex within 
Western society through presenting a broad historical account of atypical sex 
 treatment within biomedical science and how this treatment has led to the emer-
gence of the intersex patient advocacy movement.

1 Introduction
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Drawing on the work of philosopher and ethicist Eva Feder Kittay (2006), Chap. 
3 explores contemporary tensions relating to atypical sex and the two routes to nor-
mality that have emerged. The first involves normative interventions which elimi-
nate or render atypical sex invisible by making atypical bodies conform to dualistic 
notions of sex. The second involves modifying the concept of normal to include 
atypical sex. This chapter also provides the reader with an initial sense of how nor-
mative meaning and objective facts are grounded differently and how these differ-
ences can sometimes conflict.

Chapter 4 explores the empirical findings informing this work and introduces the 
concepts of disinterpellation and mutual mistranslation. Disinterpellation refers to 
what has been described as the ‘devastating’ psychosocial consequences of disclos-
ing diagnostic information that contests a patient’s gender identity. Althusser (1970) 
refers to the process by which an individual is hailed into socially coherent exis-
tence as interpellation; disinterpellation is an inversion of that process, emerging at 
the intersection of two incompatible interpretations of reality: social norms and bio-
medical fact. While both social science and natural science may have expertise 
relating to social norms or biomedical fact, their respective interpretations of reality 
constrain their perspectives making a full analysis of all the components comprising 
disinterpellation difficult because they view only half the problem. While social and 
natural scientists have attempted to collaborate to resolve several issues pertaining 
to atypical sex, these different metaphysical and epistemic perspectives have led to 
mutual mistranslations making communication and consensus difficult. Resolving 
disinterpellation nevertheless requires a mechanism that can integrate the perspec-
tives of natural and social science in order to view the complexity of the problem in 
totality. Constructing this mechanism is the subject of Chap. 5.

Through drawing on the work of David Hume ([1739] 1969, [1748] 2007), W. V. 
O. Quine (1951, 1960, 1961, 1969), Michel Foucault (1972, 1976, 1980) and Hilary 
Putnam (2002) Chap. 5 develops a mechanism which integrates norms and fact into 
a single fabric of knowledge. Employing this fabric as a common metaphysical foun-
dation or unified fabric of knowledge it is possible to recognise disinterpellation as an 
epistemic tear brought about by discordance between discourse/meaning/norms and 
experience/object/facts. From this perspective there are three possible mechanisms 
that might be used to mend the tear, which are the subjects of Chaps. 6, 7 and 8.

Chapter 6 explores the first of these in which fact conforms to norms. This 
involves identifying some means of biologically categorising people into two neces-
sary sexed kinds. Through identifying necessary and sufficient conditions for kind 
membership, essentialism identifies a mechanism for organising all individuals into 
two sexed kinds. Though essentialism has been in decline since David Hume (1969, 
2007) this chapter critically examines the recent rise in essentialism resulting pri-
marily from the work of two philosophers, Saul Kripke (1972) and Hilary Putnam 
(1973, 1975) who employed semantics and modalism to argue that it is possible to 
identify essences and natural kinds. The chapter continues with a critical  examination 
of different forms of biological essentialism including: relational essentialism, the 
concept of homeostatic property cluster kinds and intrinsic essentialism. This chap-
ter concludes that biology provides no essential mechanisms permitting the division 
of humans into two sexed kinds.

1 Introduction
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Chapter 7 explores the second option that a middle ground or compromise might 
be found between norms and facts; this might involve recognising sex variance 
(fact) as pathological (norm). This approach collapses Hume’s (1969, 2007) fact/
value dichotomy by referring to physical objects in evaluative terms, i.e. that sexed 
bodies (fact) ought to be dimorphic (value). Naturalism attempts to escape the nor-
mative connotation of this by situating biological ought in natural selection which it 
argues ‘objectively’ grounds natural ought. Two influential theorists have employed 
this approach: Ruth Millikan (1984, 1989) through her concept of ‘proper func-
tions’ and Christopher Boorse (1977) through his account of ‘disease’. Critically 
examining these two perspectives the chapter concludes that it is not possible to 
identify objective ought and that all ought is relative.

Chapter 8 explores the third option that norms conform to fact, which involves 
changing the dualistic meaning of the term sex to reflect the variance of sex anato-
mies and identifying a mechanism for applying ought while respecting autonomy. 
This requires three processes: firstly, to expose the deeply entrenched assumptions 
that make sex variance seem unnatural; secondly, to highlight biological perspec-
tives which recognise variance and contingency to be the fundamental features of all 
living things; and thirdly, to identify a means of differentiating desirable and unde-
sirable variance that is not oppressive.

In conducting an analysis of clinicians’ concerns regarding disclosing diagnoses 
of atypical sex this book explores how our understanding of reality derives from a 
complex but delicate relationship between meaning (norms/discourse) and object 
(fact/experience). However, as there is no necessary relationship between meaning 
and object, and every object can have multiple meanings, it is possible for multiple 
contingent realities to co-exist, despite there being only one external world. The 
book explains how contingent realities can intersect between meaning and object 
disturbing a person’s sense of reality and concludes by describing the dynamic pro-
cesses necessary to create coherence and restore equilibrium.
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Chapter 2
Historical Overview

2.1  Introduction

From the late seventeenth until the nineteenth century, changing social values and a 
growing enthusiasm for science generated a preoccupation with sex difference. The 
concern was that within a cultural climate that embraced the social ideals of liberty 
and equality which were fuelling social and industrial revolution, women might 
abandon their duties as mothers and wives in favour of education and politics. 
However, at this time throughout Western Europe it was becoming politically 
unpopular to assign duties on the basis of social position; thus the relegation of 
women to the domestic sphere of childcare and housekeeping had to be grounded in 
something other than conservative social ideals. Londa Schiebinger (2000) describes 
how the influential political and social theorist Jean Jacques Rousseau attempted to 
essentialise women’s social subjugation through reifying the mythical notion of 
sexual complementation.

In his essay entitled Discourse on the Origins and the Foundations of Inequality 
Among Men Rousseau ([1755] 1984, p. 77) famed for his egalitarianism, nevertheless 
recognised two distinct kinds of inequality among humans:

one, which I call natural or physical, because it is established by nature, and consists in a 
difference of age, health, bodily strength, and the qualities of the mind or of the soul: and 
another, which may be called moral or political inequality, because it depends on a kind of 
convention, and is established, or at least authorised by the consent of men.

For Rousseau women’s inferior social status emerges from the former category. 
In his book Emile Rousseau ([1762] 1979) describes women’s bodies and minds as 
perfectly suited to the domestic spheres of mothering and housework, men’s bodies 
and minds as perfectly suited to the cultural spheres of education and politics. 
Rousseau’s position informed anatomical drawings of the era which inaccurately 
depicted women with small skulls, narrow ribcages and large pelvises, ‘demonstrat-
ing’ her weak intellect, frail form but perfect capacity for pregnancy and childcare 
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(Schiebinger 2000). So began the practice of situating gender inequality in sex dif-
ference, resulting in the ‘discovery’ of distinct biological differences between males 
and females.

Grounding social privilege in sex required close scientific scrutiny of the sexed 
body. However, close inspection of human sex unexpectedly produced considerable 
knowledge of atypical sex. The more scientists examined human sex in an effort to 
definitively differentiate the two, the more blurred these boundaries became (Fausto- 
Sterling 2000). People with atypical sex development, or hermaphrodites as they 
were then known, emerged as a serious disruption to the social order requiring 
resolution. If the boundaries between males and females were blurred, then it could 
not be argued that they ought to be afforded distinct social roles and privileges. 
Consequently science, and particularly medical science, came under increasing 
pressure to identify some mechanism whereby all individuals could be categorised 
as male or female (Fausto-Sterling 2000).

With the advent of microscopy biomedical scientists were able to look deeper 
into the human body than ever before. By the beginning of the nineteenth century a 
new understanding of the workings of gonads meant that they became recognised as 
‘the ultimate criterion to use in assigning the sex of an hermaphrodite’ (Money et al. 
1955a, p. 284). In 1876 the influential German physician Theodore Albrecht Klebs 
published his gonadal definition which suggested that regardless of physical 
appearance or social identity hermaphrodites with ovaries were to be labelled female 
pseudo-hermaphrodites, if they had testes they were to be labelled male pseudo- 
hermaphrodites and if they had both ovarian and testicular tissue they were to be 
labelled true-hermaphrodites (Dreger 1999). Since true-hermaphrodites are rare 
this gonadal definition went some way to maintaining the ‘natural’ dualism of the 
sexes (Fausto-Sterling 2000).

By the beginning of the twentieth century new surgical techniques enabled physi-
cians to take biopsies of gonadal tissue from living hermaphroditic patients (Dreger 
1999). For the first time physicians were confronted by individuals whose physical 
appearance, gender identity, gender orientation and gender role were that of a woman 
but because they had testes science decreed that they were male and ought to live as 
such. In 1915 one British physician, William Blair Bell, recognising the complexity 
of sex suggested that assigning sex to hermaphrodites, on the basis of gonads alone 
was an oversimplification (Fausto-Sterling 2000). Thus, medical science was again 
confronted with the problem of what criteria to use to differentiate between the sexes.

2.2  John Money: Shifting from Biological 
to Psychological Sex

2.2.1  Introduction

In 1952, John Money completed his psychology PhD at Harvard University. This 
was the same year that George Jorgenson returned to the United States as Christine 
following sex reassignment surgery in Denmark. Jorgensen’s story contested the 
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medico-social assumption that there was an ontological relationship between sex 
and gender. However, Money was not trained in medicine; he was trained in 
psychology giving him access to ideas outside the remit of medicine, such as Freud’s 
theories of human psychosexual development.

Freud’s theory was very different from much of the literature of the time because 
it shifted the locus of sexual identity from the body to the psyche. Though biology 
played a role primarily with regard to generating reward through pleasure, it was 
more the interaction of the body with the social environment and how the individual 
experienced this that was important for psychosexual development. Though Freud’s 
theory emphasised the development of a psychosexual identity through social 
interaction particularly with the parents, the genitals, in particular the presence or 
absence of a penis, were crucially important (Gleitman et al. 1999). Elements of 
Freudian theory combined with new developments in sex reassignment surgery, 
collectively provided the foundation on which Money built his theory and practice.

2.2.2  Money’s Theory of Psychosexual Development

Money’s PhD research attracted the attention of pioneering paediatric endocrinolo-
gist, Lawson Wilkins, who invited Money to work with him and two psychiatrists 
John and Joan Hampson, at the Johns Hopkins University Hospital. The inclusion of 
psychiatric and psychological knowledge into the field of sex differentiation was to 
bring about a profound shift in the understanding of sex/gender. Soon after his arrival 
Money, along with the Hampsons, set up the first clinic for the study and treatment 
of hermaphroditism: The Psychohormonal Research Unit (PRU).

At the PRU, Money and the Hampsons spent the following decade studying a 
large group of over one hundred ‘hermaphrodite’ children and adults (Preves 2003). 
They organised their research subjects under the ‘six variables of sex’, chromosomes, 
gonads, hormones, internal structures, external genitalia and sex assignment and 
compared these with a seventh ‘[g]ender role and orientation as male or female’ in 
adulthood (Money et al. 1955b, p. 302). This they argued enabled them to ‘ascertain 
something of the relative importance of the six variables in relation to the seventh’ 
(Money et al. 1955b, p. 302). They then further organised them into what Money 
and Ehrhardt later referred to as ‘matched pairs’, ‘concordant for diagnosis but 
discordant for sex of rearing’ (Money and Ehrhardt 1972, p. 152). Thus by having 
subjects who were diagnostically similar but assigned the opposite sex, Money and 
the Hampsons were hoping to identify which, if any, of the five physical variables 
were responsible for gender identity or whether it was due to social factors. They 
found that of the 105 hermaphrodites studied only 5 showed a psychosexual identity 
discordant with assignment (Money et al. 1957, p. 333). They concluded that ‘[t]he 
resulting comparisons demonstrated that the sex of assignment and rearing is 
consistently and conspicuously a more reliable prognosticator of a hermaphrodite’s 
gender role and orientation’ than any of the five sexual variables (Money et al. 1957, 
p. 333). His linking of psychosexual development with language learning led him to 

2.2 John Money: Shifting from Biological to Psychological Sex



10

use the term ‘gender’ as a means of differentiating between social and biological sex 
(Money 2002, p. 2). By prioritising the importance of rearing in gender development 
Money et al.’s theory of gender development came to be regarded as an effective 
tool supporting the nurture campaign in the ongoing nature/nurture debate (Money 
and Ehrhardt 1972; Kessler and McKenna 1978; Kessler 1998).

2.2.3  Money’s Theory and Intersex Treatment Protocol

The combination of finding that children are born psychosexually neutral, the pre-
sumption of sexual complementation and the emergence of new surgical technolo-
gies provided the impetus for Money and the Hampsons to explore the potential of 
surgical ‘correction’ of ‘ambiguous’ genitalia in order to minimise pathological 
gender identity development. Eventually these factors were developed into an inter-
sex treatment protocol summarised in the following six points:

 1. Children are born psychosexually neutral.
 2. For Money et al. ‘[t]he most emphatic sign of all is, of course, the appearance of 

the genital organs’ (Money et  al. 1957, p.  335). Children’s genitals were 
understood to be the social sign prompting parents and carers to interact in 
gender appropriate ways. Through interaction with parents, children learn gender 
appropriate behaviour and acquire healthy gender identities.

 3. In the case of ambiguous genitalia Money et al. argued surgical ‘correction’ is 
necessary in order to ensure that the child receives the appropriate social cues 
and thereby develops a healthy psychosexual identity (Money et  al. 1957, 
p. 336). For Money et al. it didn’t matter which gender the child acquired, boy or 
girl, as long as they avoided the pathological middle. However, as creating a 
vagina (in effect a penis receptacle) was surgically easier than creating a penis, 
the vast majority of Money’s patients were surgically assigned as girls.

 4. Clinicians should avoid using ambiguous language when talking with parents as 
this could interfere with the parents’ conviction regarding their child’s gender 
assignment (Money et al. 1955a, p. 291). Money and the Hampsons developed 
the concept of genital unfinishedness, which was used to support the idea that 
despite ambiguous genital appearance, the child had a ‘true’ but as yet unfinished 
sex (Money et  al. 1955a). Money et  al. suggested that a ‘special problem of 
vocabulary arises when talking truthfully’ (Money et al. 1955a, p. 291). Rather 
than telling a ‘girl’ that she has testes, Money et al. suggested that ‘it is preferable 
to refer always to abnormally formed gonads or sex glands, and not to testes’ 
(Money et  al. 1955a, p.  291). Thus, while advocating for truth, Money et  al. 
carefully constructed meaning to convey a particular version of the ‘truth’.

 5. According to Money et al. the period during which gender develops corresponds 
to that of language development. Thus the ‘crucial age’ before which a child’s 
sex assignment should be settled is 18 months. Change of sex after this age is 
likely to lead to ‘psychologic maladaptiveness’ (Money et  al. 1955a, p. 289). 
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Money et  al., likened gender fixing to avian imprinting. Once imprinted, 
ducklings’ maternal association is fixed; similarly, gender identity becomes fixed 
in a child (Money et al. 1957).

 6. With regard to the long-term effects of genital surgery Money et  al. were 
unequivocal in their assurance that clitoral amputation does not destroy erotic 
sensation and responsiveness and if ‘performed in early infancy, the chances of 
undesirable psychologic sequelae are negligible’ (Money et al. 1957, p. 334).

Over the next four decades Money’s model of intersex treatment became the 
standard practice (Nelson 2000). During this period only four challenges to his the-
ory were published (Capon et al. 1959; Dewhurst and Gordon 1963; Diamond 1965; 
Zuger 1970). While none of these challenges made a significant impact at the time, 
Milton Diamond’s paper A Critical Evaluation of the Ontogeny of Human Sexual 
Behavior, raised serious questions about Money’s theory, which ultimately had 
long-term implications.

2.3  Milton Diamond’s Criticism of Money’s Theory

2.3.1  Organisational/Activational Theory of Sex Development

In contesting Money’s theory, Diamond drew heavily on the work of William 
C. Young, Charles Phoenix, Robert Goy and Arnold Gerall (Phoenix et al. 1959). In 
brief what Diamond suggested was that the developing foetal brain is organised by 
hormones in utero and this provides a neurological structure that is hormonally acti-
vated in puberty resulting in sex differentiation of behaviour. While social factors 
may influence behaviour, this is only within predetermined limits. Diamond was 
particularly critical of Money’s use of hermaphrodite individuals to support his the-
ory that gender was primarily socially rather than biologically determined. Diamond 
argued that since the same hormones that produce the genitals also organise the 
brain, it was reasonable to assume that where the genitals were not differentiated 
gender was unlikely to be rigidly differentiated allowing exceptional gender fluidity 
(Diamond 1965). Thus, for Diamond, Money’s study of matched pairs of hermaph-
rodites could equally indicate that gender was a product of physiology rather than 
learning. Diamond argued that for Money’s theory to be regarded as credible he 
would have to show that a ‘normal’ child could change gender.

2.3.2  Money’s Twin Case

The most well-known and widely cited case in the literature on atypical sex involves 
an individual whose sex was typically male. As a baby, Bruce Reimer’s penis was 
destroyed following a botched circumcision (Preves 2003, p. 95). Following Money’s 
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advice, at 17 months Bruce Reimer was reassigned as female and renamed Brenda. 
Four months later ‘the surgical first step of genital reconstruction as a female was 
undertaken’ (Money and Ehrhardt 1972, pp. 118–9). This surgery involved removal 
of Reimer’s healthy testes, irreversibly sterilising him. As noted by Money and 
Ehrhardt ‘[t]he extreme unusualness of this case of sex reassignment in infancy lies 
in the fact that the child was born a normal male and an identical twin’ (Money and 
Ehrhardt 1972, p. 118). In 1972, Money and Ehrhardt announced that ‘she is quite 
gender-differentiated from her identical twin brother’ (Money and Ehrhardt 1972, 
p. 18). The ‘twin case’ was effective in silencing Money’s critics for decades.

While Money’s theory was welcomed by many feminists as a means of contest-
ing the ‘biology is destiny’ argument of socio-biologists, in the 1990s one gender 
theorist, Suzanne Kessler began to question some of the assumptions embedded in 
Money’s theory and how it was practiced medically. She highlights the contradiction 
that medical practitioners construct through surgery and secrecy what they (informed 
by society) believe to be natural – a two sex system (Kessler 1990, 1998).

2.3.3  The Collapse of Money’s Twin Case

By the early 1980s it became apparent to a BBC documentary crew doing a follow-
up on Money’s ‘twin case’, that the twin had not made the smooth transition to 
becoming a girl that Money had claimed. A decade later, Milton Diamond con-
vinced Keith Sigmundson, the psychiatrist overseeing the ‘twin case’ to discuss it 
with him (Colapinto 2000). In 1997, they published a paper detailing how Money’s 
patient had not successfully transitioned and was living as a man (Diamond and 
Sigmundson 1997). The article attracted enormous media and clinical attention 
leading to demands for a re-examination of intersex treatment practices (Colapinto 
2000; McCullough 2002; Rosario 2009). However, due to an almost total lack of 
long-term outcome research data, clinical evaluation of intersex treatment practices 
was supported by almost no medical evidence (Sytsma 2006, p. xix). At about the 
same time as Money’s twin case collapsed the highly politicised intersex patient 
advocacy movement emerged which was to become a much more significant factor 
in the re-examination of intersex treatment practices.

2.4  The Intersex Patient Advocacy Movement

2.4.1  Introduction

In 1993, intersex advocate Cheryl Chase founded the Intersex Society of North 
America (ISNA). Though the ISNA was not the first organisation to offer information 
and support to people with atypical sex development, it was the most politicised and 
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among the first to identify with the term intersex (Fausto-Sterling 2000, p.  81). 
More recently online fora such as Facebook and YouTube provide an opportunity 
for many individuals with intersex conditions to give voice to their medical, social 
and psychological experiences. The three major themes that emerge from these 
accounts can be summed up in the ISNA mission statement to ‘end shame, secrecy 
and unwanted genital surgeries for people born with an anatomy that someone 
decided is not standard for male or female’ (ISNA 2008).

2.4.2  Shame, Secrecy and Surgery

The literature has many accounts of intersex children being subjected to repeated 
genital examinations by groups of clinicians, often coupled with the humiliation of 
genital photography (Preves 2003). Intersex individuals describe this experience as 
akin to sexual abuse, sometimes painful and leaves the patient feeling alienated and 
freakish.

In an effort to follow the treatment model and avoid using ambiguous language 
many clinicians engaged in different degrees of deceit with patients and their parents 
regarding their diagnosis and treatment. In relation to parents this practice was 
justified on the grounds that it would be too traumatising for them to hear the truth 
(Sytsma 2006). Thus, doctors occasionally made decisions themselves regarding 
infant genital surgery without informing parents about their child’s intersexed 
condition (Sytsma 2006). Parents who were informed were often advised not to 
share this information with their child (Sytsma 2006). Many intersex adults who 
tried to find out about their medical history were dismissed with silence from parents 
and clinicians. This lack of information meant that many intersex people lived in 
fearful isolation that they were terminally ill or with unrealistic expectations, such 
as waiting for periods that would never arrive. Many describe discovering the truth 
as a relief (Preves 2003).

The lack of long-term clinical outcome research has meant that it is difficult to 
say anything definitive about genital surgery. However, there are increasing numbers 
of anecdotal accounts suggesting that these surgeries left people with scarred, numb 
and occasionally painful genitalia (Harper 2007; Beck 2001; Preves 2003). While 
these surgeries were intended to normalise the child’s (and family’s) experience, 
there are many accounts of these surgeries contributing to the intersexed person’s 
feeling of isolation, freakishness, sexual non-responsiveness and bodily alienation 
leading to reticence in seeking intimate relationships and avoidance of public spaces 
such as changing rooms. Further, as these surgeries are often undertaken in infancy 
there is little malleable tissue left for the intersex child or adult to construct 
alternative genitals should they choose to in the future. Activists have also argued 
genital surgeries are often based on arbitrary decisions and informed by a clinician’s 
subjective aesthetic or sexist ideals (Chase 2002).

2.4 The Intersex Patient Advocacy Movement



14

2.4.3  The Emergence of Intersex Advocacy

In response to the above concerns Cheryl Chase presented a paper outlining the 
agenda of ISNA at the First World Congress on Hormonal and Genetic Basis of 
Sexual Differentiation Disorders in Tempe, Arizona in 2002. The agenda is organised 
under five main headings (see Chase 2002, p. 2):

 1. Intersexuality is primarily a problem of stigma and trauma, not gender
 2. The child is the patient, not the parents
 3. Professional mental health care is essential
 4. Honest, complete disclosure is good medicine
 5. All children should be assigned as male or female, without surgery.

Chase therefore argued that it is not the ambiguity that harms the patient, but the 
stigma and trauma of disrupting a binary social system. Parents should be supported 
through interaction with peers and specialist psychologists not through surgically 
‘correcting’ their child’s genitalia. Treatment centres should have specialist psy-
chologists/psychiatrists available to support, advise and inform patients and parents 
particularly when first receiving a diagnosis. Patients and their parents should be 
told the truth about their condition and not have information that ‘contradicts’ their 
gender assignment withheld or delivered in the form of euphemisms, e.g. AIS, 
DSD. Western culture requires conformation to a two-sex system; the trauma and 
stigma of not doing so would be an enormous burden for a child (Chase 2002).

2.4.4  Initial Responses to the Intersex Advocacy Movement

While initial media attention following the publication of Diamond and 
Sigmundson’s paper was intense and extensive, it did not translate into widespread 
change in clinical practice. It did generate sufficient doubt among clinicians to 
precipitate the establishment of several review groups and consensus conferences. 
In January 2000 the North American Task Force on Intersex, comprising a variety 
of medical specialists, ethicists and patient advocates, was established to follow up 
long-term outcomes of intersex management in order to provide an evidence base 
for future treatment (Harper 2007). However, fears regarding informing patients of 
their medical history made accessing outcome data untenable, which eventually led 
to the group’s collapse (Preves 2003; Dreger 2006; Harper 2007). In 2000 and 2001 
respectively the American Academy of Paediatrics and the British Association of 
Paediatric Surgeons announced shifts in their treatment practices but did not 
recommend a ban on infant genital surgery (Harper 2007). In 2006, two in-depth 
reviews were published: The Consensus Statement on the Management of Intersex 
Conditions, henceforth the Consensus Statement (Hughes et  al. 2006) and The 
Clinical Guidelines for the Management of Disorders of Sex Development in 
Childhood, henceforth the Clinical Guidelines (Consortium on Disorders of Sex 
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Development 2006). In contrast with the Consensus Statement the Clinical 
Guidelines focuses on addressing the psychosocial concerns of intersex patients and 
opposes all non-essential surgery emphasising the need to ‘make vivid the option of 
waiting’ until puberty (Consortium 2006: 30). It highlights the ‘growing body of 
evidence that children raised with “ambiguous” sex anatomy are at no greater risk 
for psychosocial problems than the general population’ (Consortium 2006: 28). 
While the Clinical Guidelines have been broadly referenced in advocacy and social 
science literature, it was the Consensus Statement that acquired the status of clinical 
touchstone (Hughes 2010).

2.5  The ‘Consensus’ Statement

The Consensus Statement comprised contributions from 50 participants of the 
International Consensus Conference on Intersex held in Chicago in 2005 and jointly 
organised by the Lawson Wilkins Paediatric Endocrine Society (USA) and the 
European Society for Paediatric Endocrinology (Hughes et al. 2006, p. 554). Except 
for two patient advocates Barbara Thomas (Germany) and Cheryl Chase (USA), all 
the participants were clinicians. Participation in the conference was by invitation 
only.

In brief the recommendations of the Consensus Statement are:

• use of the new nomenclature ‘Disorder of Sex Development’ or ‘DSD’1

• clinical management by an experienced multidisciplinary team (MDT) including 
a psychologist/psychiatrist

• expedient gender assignment following evaluation by MDT
• if surgery is indicated the emphasis should be on functional outcome rather than 

cosmetic appearance and where possible, should wait until adolescence
• open and honest communication with patients and families, and participation in 

decision making
• patient and family concerns should be addressed in strict confidence
• genital examination and medical photography should be kept to a minimum
• long term evaluation in order to generate more precise diagnostic algorithms.

In listing the limitations of the conference Thomas (2006) refers to a lack of 
transparency regarding invitation criteria making it difficult to identify whether 
selection of delegates was used to serve particular interests. Thomas also expresses 
concern that discussion themes were predetermined constraining the type of 
knowledge that could be produced.

1 Though the Clinical Guidelines were published after the Consensus Statement, it was the 
Consortium on Disorders of Sex Development who first forwarded the term ‘disorder of sex devel-
opment’ and its acronym ‘DSD’.
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2.6  Conclusion

As discussed above the lack of long-term outcome research meant that the Consensus 
Statement’s recommendations were supported by almost no clinical evidence. Thus, 
the widespread clinical acceptance of the Consensus Statement (Hughes et al. 2006) 
seems to come from implicit clinical authority and conformation with social norms. 
Over the intervening decade since the publication of the Consensus Statement, the 
widespread adoption of these recommendations has been a source of considerable 
controversy leading to heated debates on treatment of atypical sex especially relating 
to early surgical intervention and nomenclature. In framing these debates, I have 
found the work of ethicist Eva Feder Kittay to be particularly insightful. In presenting 
the following discussion I have been informed by her distinction between what I 
have termed normative interventions (e.g. surgery) and inclusive practice (e.g. 
support groups). This epistemic distinction resonates to the core of this work and 
therefore provides a good foundation for the discussions which follow.
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Chapter 3
Normative Interventions and Inclusive 
Practices

3.1  Introduction

The following paragraph is a response to a question put to Sarah Creighton (gynae-
cologist) by Katrina Roen (social theorist) regarding surgery. Creighton et al. (2009, 
p. 235) state:

One dilemma is that I feel to some extent pressured by two clearly opposing views. On one 
side is the belief held by most adult support groups that genital surgery is often harmful and 
that genital variation and difference are valuable and acceptable. On the other side is the 
constant pressure by society that difference is a bad thing and that all must aspire to a 
“normal” appearance. Patients are often deeply influenced by the latter, which drives and 
informs decisions they make about surgery for themselves and for affected children.

This paragraph encapsulates a core concern of this book relative to atypical sex. 
In examining this account two opposing forces are recognisable: the desire to be 
‘normal’, to feel safe and to fit in, and the desire to have one’s uniqueness/difference 
recognised and valued. Philosopher and ethicist Eva Feder Kittay provides an 
insightful analysis of the dynamic between the desire to be recognised as different 
and the desire to conform to normality (Kittay 2006).

Kittay argues that normality cannot operate privately but must operate as part of 
a community. Importantly, norms do not merely refer to what is common or usual in 
that community but also to what is regarded as desirable. Conversely, individuals 
who deviate from those norms are regarded as undesirable, hence the pain of 
abnormality. Kittay suggests however, that in the same way that the meaning of 
language is subject to change, so too are norms. Thus, it is possible to alter existing 
norms or establish new ones. This brings her to the kernel of her argument in relation 
to normative interventions and disability. Kittay (2006, p.  96) acknowledges an 
important distinction in relation to defining disability:

what is at stake is whether the condition in question is a mere anomaly that becomes a dis-
ability only because the built or social environment renders it so or because it is a pathologi-
cal (abnormal) condition of the individual herself that requires a “fix”.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-21898-0_3&domain=pdf
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In exploring this distinction further Kittay (2006, pp.  96–97) identifies three 
types of anomaly, ‘simple variation’, which she uses to refer to the merely unusual, 
‘pathological variation’, which she uses to refer to a biological or psychological 
condition that diminishes an individual’s functional capacity and ‘questionable vari-
ation’ where a reduction in functional capacity may result from social values or 
attitudes towards an individual’s difference rather than from the difference itself. In 
other words, in relation to pathology, what appears to be biological fact may be 
socially constructed. She uses the example of homosexuality – a form of difference 
that was interpreted as a pathological variation but as a result of changing social 
attitudes is now regarded as simple variation. However, the inability to marry in 
many jurisdictions, may limit the social functioning of homosexual people, effec-
tively rendering homosexuality socially pathological. Thus, social treatment can 
cause difference to be experienced and perceived as pathological, limiting and 
therefore undesirable. Kittay argues that three forms of difference that come into the 
category of questionable difference include: people who are small, people with 
‘ambiguous’ genitalia and people with a cleft palate. The negative consequences of 
these conditions are often the result of intolerance of difference which can result in 
shaming, physical threat and social isolation. Thus the surgical ‘fix’ is directed 
towards social value rather than function – i.e. making the individual appear ‘nor-
mal’ rather than to enhance their capacities. Significantly, Kittay points out that 
surgical ‘fixes’ often impede rather than enhance function (Kittay 2006). Thus peo-
ple are often faced with a choice to undergo painful, risky and often debilitating 
surgeries in order that they hide their difference and ‘pass’ as normal or remain 
different and risk stigma, isolation and danger. As Kittay argues, ‘[w]e cannot estab-
lish values by ourselves’, we must establish or find a community where our norms 
are shared by others (Kittay 2006, p. 99).

Kittay points out normality is not just imposed from the outside, we internalise 
norms. Thus, according to Kittay (2006, p. 104) to avoid feeling de-valued, excluded 
or isolated those with an ‘anomaly’ must

work to redefine the normal, to create their own sense of normality, and so to find a way to 
live with the anomaly in a way that is more or less satisfying. But they will be successful 
only if there is enough community that can recognise the new normal as normal.

This does not involve creating an entirely new set of norms; all norms unrelated 
to the anomaly remain the same. It merely involves modifying ‘anomaly’ to mean 
‘normal’. Once achieved, pity or valorising by others becomes unwelcome because 
it disrupts the sense of normality and brings the anomaly once again into focus – i.e. 
others may see the ‘anomaly’ through the lens of the dominant norm as worthless 
and undesirable, requiring members to work to recover their normality in order to 
eliminate the hurt inflicted. Thus, until this new normal becomes an accepted norm, 
it remains very fragile.

In the above discussion, Kittay describes two mechanisms for dealing with dif-
ference. The first involves using normative interventions to eliminate or render dif-
ference invisible. The second involves taking a more inclusive approach and 
changing the concept of normal to accommodate difference. In relation to the ethics 
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debates surrounding atypical sex there is a growing tension in relation to these two 
mechanisms. On one side normative interventions include (but are not limited to) 
pathologising nomenclature, surgical ‘correction’, preimplantation genetic 
diagnosis and termination, all of which are designed to eliminate sex difference. On 
the other the intersex human rights movement interprets these normative 
interventions as human rights violations and calls on nations to legislate to protect 
the psychosocial and bodily integrity of intersex people, and to develop national 
policies that reflect their interests and experiences. For simplicity’s sake I will refer 
to the mechanisms designed to eliminate or render atypical sex invisible normative 
interventions and the mechanisms designed to accommodate and recognise atypical 
sex as normal inclusive practices. The next section will explore normative 
interventions beginning with the use of normative nomenclature.

3.2  Normative Interventions

3.2.1  Normative Nomenclature

Though the Consensus Statement has been adopted as the primary guiding text for 
clinicians dealing with atypical sex development, the forwarding of the ‘disorder of 
sex development/DSD’ nomenclature, has been hugely controversial and led to 
intense debate (Delimata et al. 2018). Of the 19 rapid responses following online 
publication of the Consensus Statement, 18 of them referred to the new nomenclature. 
Of these, 13 rejected the new nomenclature as unnecessarily pathologising, 
potentially deceptive and inappropriate (British Medical Journal ADC Online 
2006). Intersex advocate and advocate of the term, Cheryl Chase, contributed a 
letter clarifying her position. She argued that the new terminology was necessary to 
shift the focus from who the patient is to what they have. Chase (2006) suggests that 
existing terms like ‘intersex’ imply a gender that may not reflect the person’s 
identity as a man or woman. However, if ‘intersex’ is to be rejected on the grounds 
that it implies gender ambiguity, then ‘disorder’ of sex development might also be 
rejected on the grounds that it implies gender pathology or deviance.

The change in nomenclature has been justified on the grounds that it destigma-
tises atypical sex by shifting the focus from gender identity to medical illness (Chase 
2006; Feder and Karkazis 2008). However, there are no shared medical criteria 
uniting the different and distinct conditions referred to by the term DSD. On the 
contrary, as Schober et al. (2012, p. 621) state:

DSD is not a diagnosis. It comprises a spectrum of abnormalities where there is a discordance 
of the standard criteria that define gender. Although some of these very rare conditions have 
factors in common, there is great danger in extrapolating findings from one to another.

This quote illustrates how gender ideals rather than biomedical knowledge are 
the criteria delimiting the term’s boundaries. Contrary to suggestions of a shift away 
from gender, the DSD nomenclature is grounded by society’s binary gender ideals. 
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Further, the use of pathologising language presupposes the need for corrective inter-
ventions to ‘fix’ the ‘disorder’. Thus, biomedical language can be recognised as a 
normative mechanism maintaining the binary social system by delimiting the 
boundaries of healthy and disordered sex in accordance with gender ideals justify-
ing further normative interventions.

3.2.2  Surgical ‘Correction’

In response to widespread criticism (Kessler 1990, 1998; Diamond and Sigmundson 
1997; Dreger 1998a, b, 1999; ISNA 1993–2008; Fausto-Sterling 2000) the 
Consensus Statement outlined a more cautious approach to early surgery; however, 
one meta-analysis of multinational DSD literature has found little evidence of 
change in practice (Lossie and Green 2015). Within the clinical literature many 
papers continue to indicate a preference for early surgery with the ideal period being 
described as between two and 24  months (Crawford et  al. 2009; Gorduza et  al. 
2010; Vidal et al. 2010: Palmer et al. 2012; Costa et al. 2012; Massanyi et al. 2013; 
Yankovic et al. 2013). Recognising the controversy regarding early genital surgery 
Crawford et al. (2009, p. 414) provide the following justification:

Biological reasons for operating early include the maternal oestrogen effect on infant tissue, 
satisfactory results, and reduced risk of urinary tract infections. Early surgery is also 
thought to be psychologically beneficial to the child because normally appearing genitalia 
allow for appropriate gender development and less stigma associated with DSD while also 
minimising parental anxiety, allowing for better bonding.

The first part of the above quote relating to ‘Biological reasons’ explains the 
advantages of early surgery in general but does not provide a specific justification 
for early genital surgery per se; that justification is grounded in the supposed psy-
chosocial benefits to that child highlighted in the second part of the quote. Reading 
this quote, it is clear that early infant genital surgery is motivated, not by increased 
physiological capacity, but by fear of difference and the psychosocial problems that 
might emerge were this difference not rendered invisible. While clinicians recog-
nise problems associated with early genital surgeries, these were interpreted as pri-
marily emerging from poor cosmetic outcomes. Thus ‘improved’ surgical results 
were recognised as providing greater ethical justification for surgery (Crawford 
et al. 2009; Vidal et al. 2010; Palmer et al. 2012; Costa et al. 2012). However, quali-
tative research exploring the experiences of sexually mature people with atypical 
sex suggests that early genital surgery not only diminished urinary and sexual func-
tion (Creighton 2006; Gorduza et al. 2010; Vidal et al. 2010; Massanyi et al. 2013) 
but often had a detrimental impact on sexual identity and psychological wellbeing 
(Gorduza et al. 2010; Vidal et al. 2010; Köhler et al. 2012; Massanyi et al. 2013). 
Thus, rendering atypical sex invisible carries considerable physiological and psy-
chosocial risk. That this level of risk is accepted as a necessary feature of surgical 
intervention indicates the level of clinical concern surrounding atypical sex and 
what it means for their patient in a binary society.
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To be clear, I am not suggesting that clinicians are involved in a conspiracy to 
maintain binary social ideals. Social ideals affect everyone and the painful 
consequences of difference are real, this is how ideals are maintained. While 
rendering sex difference invisible may seem like a solution, it is also painful for the 
reasons highlighted above, but most importantly because it renders valueless what 
is unique and special. As Kittay suggests, it is possible to change our ideals by 
creating communities that acknowledge and value difference, which in turn 
gradually challenge social norms.

3.2.3  Preimplantation Genetic Diagnosis (PGD) 
and Termination

Preimplantation genetic diagnosis, or PGD, allows for genetic screening of embryos 
before implantation into the womb. There are over 100 conditions screened through 
PGD which includes nearly all known genetic ‘disorders’ (Damiano 2011), 
including five types of atypical sex (ESHRE 2002). While there are many ethical 
concerns relating to PGD,1 of particular interest is the conflict between PGD as 
medical intervention, i.e. undertaken to eliminate conditions incompatible with life 
or health, and PGD as normative intervention, i.e. undertaken to eliminate conditions 
incompatible with social ideals. One of the main arguments against PGD is that it 
can be used to eliminate conditions where ‘harm’ is social rather than medical in 
origin (ESHRE 2002; Robertson 2003; Damiano 2011). Objecting to this, ethicist 
Robert Sparrow claims that harm is harm regardless of whether it is medical or 
social, and parents should be permitted to use PGD to ‘protect’ their future children 
(Sparrow 2013). Sparrow defends his position against accusations of social cleansing 
or eugenics, arguing that PGD does not affect a person because the person has not 
come into existence yet, therefore no individual is being harmed. However, others 
suggest that this intervention causes harm by reducing social diversity and sending 
a negative and stigmatising message to individuals living with atypical sex that they 
are worthless (Nisker 2013; Davis 2013; Gupta and Freeman 2013). Sparrow 
responds that this position unreasonably demands that ‘parents should sacrifice the 
interests of their children for the sake of the larger social good’ (Sparrow 2013, 
p.  34). However, Jeff Nisker argues that if we use PGD to prevent the birth of 
children with such insignificant differences as atypical sex, we have to accept that it 
can be used to prevent the birth of a child with ‘any physical condition not desired 
by the parents’, which is arguably indiscriminate eugenics (Nisker 2013, p. 48).

A similar argument has been applied to screening for atypical sex traits in utero 
where parents may choose to terminate solely because their foetus has intersex traits 
(Carpenter 2014; Costello 2014; Astorino 2015). As Co-Executive Director of 
Intersex Human Rights Australia (IHRA) Morgan Carpenter (2014, unpaged) states:

1 Other ethical concerns relating to PGD include increasing the gap between rich and poor, lack of 
regulation leading to reproductive tourism, destruction of embryos, stigmatisation of disability, 
pathologisation of difference and unrealistic parental expectation leading to greater litigation.
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We believe that de-selecting pre-embryos and embryos with intersex traits is no different 
from de-selection on grounds of sex, ethnicity or, should testing become available in future, 
sexual orientation or gender identity.

With regard to atypical sex and genetic testing, over the last decade there has 
been much European FP7 funding invested to ‘improve the speed and efficiency of 
the genetic diagnosis’ (EuroDSD 2017, p.  14). However, geneticist and intersex 
activist Sophia Siedlberg fears this is ‘motivated more by social cleansing than…
healthcare’ (Siedlberg 2009, unpaged). While sociologist and intersex activist Cary 
Gabriel Costello (2014, unpaged) supports reproductive autonomy, i.e. the right to 
choose, he recognises what he terms ‘eugenic abortion’ as a distinct ethical problem 
involving ‘what types of people are considered valuable or disposable’. Similarly, 
journalist and intersex commentator Claudia Astorino (2015, unpaged) feels that 
‘safe, legal abortion must be accessible for everyone, including intersex folks like 
me. But I also want to question why our society is attempting to erase intersex 
people, either before or after birth’. Astorino (2015, unpaged) concludes that with-
out greater awareness of the worth of intersex ‘there won’t be many of us in the 
future’.

While figures on PGD and termination resulting from atypical sex diagnosis are 
scant, one meta-analysis exploring termination rates in 17 different countries 
following prenatal diagnosis of Klinefelter syndrome, found an average termination 
rate of 56%, the lowest being Germany at 17% and the highest being Canada being 
88% (Girardin and Van Vliet 2011). However, as these figures cover a range of 
periods from 1970–2003, they cannot give an accurate picture of today’s rates. A 
second document rather dubiously titled the World Atlas of Birth Defects provides 
figures of termination rates for ‘indeterminate sex’ in 33 regions globally from 
1993–1998 (WHO 2003, p. 123). The figures are highly varied with termination 
rates of between 0 and 100% for different regions in different years. While these 
figures provide evidence of willingness to terminate foetuses with atypical sex 
features, there have been so many developments within biomedicine and intersex 
advocacy since these figures were gathered, it is impossible to know how they might 
relate to today’s rates.

It is important to remember that once genetic traits are removed, that gene line is 
permanently altered. Over time this could produce an ever more constrained inter-
pretation of normal as human biological diversity is eliminated. Thus, in an effort to 
avoid pain and isolation, eliminating diversity may contribute to the creation an envi-
ronment incapable of tolerating even mild variation and therefore an environment 
where the pain of difference will be most acutely felt, necessitating additional inter-
ventions ad infinitum. This self-regulating feature is true of all normative practices 
and explains how, despite being experienced as harmful and oppressive, social ideals 
are maintained. While certain normalising practices such as pathologizing language 
or surgical ‘correction’ are experienced by people who can as adults oppose these 
practices, in the case of PGD and selective termination embryos and foetuses cease 
to exist. Thus, as biotechnologies develop, allowing us to increasingly choose the 
kind of children we want, we need to also ask what kind of world we want to live in, 
one that values diversity or one that promotes homogeneity.

3 Normative Interventions and Inclusive Practices
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3.3  Inclusive Practices

3.3.1  Introduction

As Kittay suggests, acceptance of difference is difficult on our own. Successfully 
incorporating difference into a valued sense of self requires recognition and 
acceptance of difference within a supportive community. Through online chat 
rooms, meetings, conferences and social gatherings support groups for people with 
atypical sex provide a way to meet, connect, share experience and to belong to a 
community in which atypical sex is the norm. AISSG UK describes the enormous 
benefit of meeting with others and the profoundly positive affect this can have on 
their lives (AISSG UK 2016a). Recognising the importance of support groups, 
intersex advocates Cull and Simmonds (2010, p. 3) state:

Support groups can…highlight the humanity of people with intersex conditions, who have 
desires, needs and feelings like anyone else and are not the two headed monsters or freaks 
of nature that society often portrays.

Until recently the focus of these communities has been to provide support for 
their members and, in many but not all cases, to contest normative interventions 
conducted by particular medical institutions or individuals (ISNA 1993–2008; 
AISSG UK 2016b). While this was much needed and very effective, people with 
atypical sex and the issues concerning them remained relatively invisible to the 
wider society. While the biomedical literature suggests that normative interventions 
continue to be commonly practiced, the intervening decade has seen a major shift in 
intersex discourse with many intersex organisations no longer engaging in dialecti-
cal debates with the medical profession. Instead these organisations have developed 
a major international human rights movement highlighting human rights abuses.2

3.3.2  International Intersex Fora

In 2011, 2012 and 2013 the human rights organisation International Lesbian, Gay, 
Bisexual, Trans and Intersexual Association (ILGA) organised three international 
intersex fora in Brussels (Belgium), Stockholm (Sweden) and Valetta (Malta) 
respectively. Members of the 3rd Forum drew up a list of demands now regarded as 
‘the basis for the international and European intersex human rights activism’ (OII 
Europe 2016, p. 1). In brief these demands include: stopping normative interventions, 
promoting inclusive practices, recognising the legal and social rights of intersex 
people particularly regarding bodily autonomy, providing adequate legal and social 
protection against discrimination, acknowledging prior legal injustices and medical 

2 It should be noted that not all organisations and groups dedicated to atypical sex development 
have adopted this anti-normalising political stance. There are support organisation that are not 
necessarily opposed to normalising practices.
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suffering, and providing opportunities for redress. To this end they ask human rights 
organisations, national governments and media organisations to support them in 
highlighting intersex issues and promoting intersex human rights (International 
Intersex Forum 2013).

3.3.3  Intersex Activism: Submissions and Effects

In Europe several intersex human rights organisations and individual advocates 
including Zwischengeschlecht.org, Intersex.ch, Verein SI Selbsthilfe Intersexualität 
and StopIGM.org have made submissions to a variety of UN commissions, including 
the Commission on the Rights of the Child (CRC) and the Commission Against 
Torture (CAT) (Bauer et  al. 2014a, b; Coleman et  al. 2015; Guillot et  al. 2016). 
Submissions such as these have contributed to the questioning of many normative 
interventions, in particular what has been termed intersex genital mutilation (IGM). 
These have in turn led to the publication of UN reports criticising biomedical, 
ethical and legal practices in relation to intersex people and recommendations that 
several States (including: Austria, China, Denmark, France, Ireland and Switzerland) 
change their practices and make provision to compensate affected individuals.3

3.3.4  UN General Assembly on Torture and Intersex

In February 2013 the United Nations Special Rapporteur on torture, Juan E. Méndez, 
published the Report of the Special Rapporteur on torture and other cruel, inhuman 
or degrading treatment or punishment. In the report Méndez (2013, p. 23) identifies 
the treatment of intersex people as an area of concern and recommends:

all States to repeal any law allowing intrusive and irreversible treatments, including forced 
genital-normalizing surgery, involuntary sterilization, unethical experimentation, medical 
display, “reparative therapies” or “conversion therapies”, when enforced or administered 
without the free and informed consent of the person concerned.

In response to suggestions of torture the European Society for Paediatric Urology 
(ESPU) and the Society for Pediatric Urology (SPU) published an editorial stating 
‘[i]t is with great humility that several DSD surgeons…would like to make the fol-
lowing comments to…try to clarify our perspective’ (Mouriquand et al. 2014, p. 8). 
Though these surgeons justify their use of pathologising language and the need for 
biomedical intervention, the conciliatory tone suggests a shift in relations between 
biomedicine and intersex activism, a shift which may signal the emergence of legal 
and moral uncertainty for biomedicine.

3 A comprehensive list of human rights documents relating to intersex is provided by OII, available 
from; http://oiieurope.org/wp-content/uploads/2016/03/International-intersex-human-rights-
movement_Links-to-human-rights-documents-adressing-intersex-and-important-events.pdf
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3.3.5  Council of Europe Commissioner for Human Rights 
on Intersex

The Council of Europe published three documents which refer to intersex concerns. 
The first refers to ‘unnecessary medical or surgical treatment’ and advises member 
states to ‘provide families with intersex children with adequate counselling and sup-
port’ (Parliamentary Assembly 2013). The second, highlights the rights of intersex 
persons, particularly in relation to ‘self-determination and physical integrity’ and 
warns of the inadequacy of ‘proxy consent given by parents’ (Muižnieks 2014, 
unpaged). The third, an extensive document (62 pages) entitled Human rights and 
intersex people published by the Commissioner for Human Rights covers a wide 
range of issues affecting intersex people. The document opposes the pathologising 
DSD nomenclature and suggests that its use is indicative of a worrying and expand-
ing gap between intersex human rights organisations and the medical profession, 
raising concerns regarding the ability of medicine to care appropriately for intersex 
patients (Council of Europe 2015). Drawing on the UN Convention on the Rights of 
the Child (CRC) the Council of Europe (2015, p. 33) states:

[A]ll non-medically necessary normalisation or gender-related treatment leading to perma-
nent modifications to the body and possible loss of sexual function and fertility must be 
expressly consented to by the child in line with their best interests, and their ability to form 
and express their views regarding their body and identity.

It also makes an interesting point in relation to Article 8 of the CRC which rec-
ognises the child’s right to preserve their identity. The Council of Europe (2015, 
p. 7) argues that laws allowing only for permanent binary gender marker (e.g. male/
female gender on birth certificates or passports) may be found to be in contravention 
of the rights of the child:

Stereotypes hinging on the supposed dichotomy of gender as well as the medical norms of 
so-called female and male bodies have allowed for the establishment of routine medical and 
surgical interventions on intersex people.

3.3.6  World Health Organisation (WHO) on Intersex

In 2014 a meeting was organized by the Global Action for Trans Equality (GATE) 
International Initiative on the ICD Reform Process, in partnership with ILGA which 
invited nine leading intersex activists, WHO members and others to participate in a 
discussion regarding the revision of the WHO/ICD (World Health Organisation/
International Classification of Diseases) document to reflect intersex interests. In 
addition to making 10 recommendations for revision of the ICD, the GATE (2015, 
p.  16) document also highlights a need for an epistemological shift within 
biomedicine which is encapsulated in the following concluding statement:

Intersex bodies are a healthy manifestation of human bodily diversity. People with intersex 
variations, like other people, may have health issues, however, the disordering and 
pathologization of intersex creates disorders where no disorder may otherwise exist.

3.3  Inclusive Practices
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In 2015 WHO published Sexual Health, Human Rights and the Law, which high-
lights many intersex human rights concerns including normative interventions, lack 
of consent, the need for sex diversity training, and provision for legal redress and 
compensation4 (WHO 2015).

In developing legal and policy structures designed to recognise and protect inter-
sex people, one country has led the way – Malta.

3.3.7  Malta: Intersex Legislation and the GIGESC Act 2014

On the 14th of April 2015 Malta brought into effect its Gender Identity, Gender 
Expressions and Sex Characteristics Act (GIGESC Act) making it the first state to 
enact laws against unnecessary genital surgery of intersex children. Article 14(1) of 
the GIGESC Act (2015, pp. 6–7) states:

It shall be unlawful for medical practitioners or other professionals to conduct any sex 
assignment treatment and/or surgical intervention on the sex characteristics of a minor 
which treatment and/or intervention can be deferred until the person to be treated can pro-
vide informed consent.

Following on from this the Maltese Ministry for Education and Employment 
launched its Respect for All Framework policy document on Trans, Gender Variant 
and Intersex Students in Schools which aims to foster inclusion, promote diversity 
and ensure safety for trans, gender variant and intersex persons (Gauci 2015).

Malta has been recognised as providing ‘the leading example of best practice 
worldwide’ encouraging other jurisdictions including the Basque Country, Scotland, 
Jersey, Finland, Iceland and Greece to change their legislation (Ghattas 2015).

3.3.8  Atypical Sex and Religious Inclusion

In their Handbook for Parents the Consortium on the Management of Disorders of 
Sex Development highlight the concern that some religious groups ‘may think 
DSDs are sinful’ because God meant for people to ‘come in only two types, fully 

4 There are surprisingly few court cases relating to atypical sex – a search of the web highlights only 
six. In 1999 the Colombian Supreme Court found that ‘[b]ecause there is a lack of evidence that 
intersex infant surgeries are effective or medically necessary’ parents could not consent to these 
surgeries (Thorn 2014: 615). To date there seems to be only two individuals who have been awarded 
compensation for medical or surgical mistreatment. In Germany in 1977 Christiane Völling’s sur-
geon removed her ovaries, uterus and fallopian tubes, in 2016 she was awarded €100,000 (ICJ 
2016). In 2006 in North Carolina (USA) M.C. Crawford underwent genital surgery while in state 
care. In 2017 his adoptive family settled for $440,000 following a four-year legal battle in 
which they sued for lack of informed consent (InterAct 2016; Lambert 2017). There are two other 
cases going through the courts in Germany (Seelenlos 2015; Thorn 2014). In Australia in 2016 a 
family seeking to surgically remove their 5 year old daughter’s testes enquired whether they needed 
court approval. As Judge Colin Forrest deemed the surgery to be “therapeutic” he ruled that the 
parents did not need a court’s permission to proceed with the surgery (BBC.com 2016).
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male, or fully female’ (Consortium 2006, p.  47). Exploring this issue several 
Christian theologians have examined representations of God in the Bible, and while 
arguing from different perspectives, all effectively agree that people who are 
intersex, like people who are males or females, are created in the image of God and 
should therefore be recognised as welcome members of the Christian church (Cook 
2004; Cornwall 2010, 2014; DeFranza 2015).

3.3.9  Atypical Sex, Visibility and Inclusion

In addition to providing information and support for intersex people and fighting for 
changes in legislation to protect intersex individuals, some intersex organisations 
have published a variety of guides and toolkits. Members of ISNA, OII USA and 
OII Europe have published a variety of documents providing advice to parents 
following the birth of their baby (Consortium 20065; Viloria and Astorino 2013); 
guidance on how best to support intersex people in achieving equal rights, social 
recognition and inclusion (Astorino and Viloria 2012; Carpenter and Hough 2014; 
Ghattas 2015); and practical tips on making services more intersex friendly (OII 
Australia 2014). Many of these documents are available as PDFs or can be printed 
in pamphlet form facilitating distribution.

3.4  Conclusion

Kittay uses the term ‘questionable variation’ to refer to difference that is not intrin-
sically debilitating but debilitating because it contests societies’ moral ideals. Kittay 
identified two methods of dealing with difference which I have termed normative 
interventions and inclusive practices. Normative interventions aim to eliminate or 
render difference invisible. Inclusive practices change how normal is perceived so 
as to include difference as normal. As the discussion above illustrates, modifying a 
social norm is complex and difficult because it involves contesting people’s deeply 
entrenched ideas about how the world ought to be. In his exploration of the history 
of atypical anatomy Blumberg (2009) describes how physical conditions that dis-
rupt the social order were regarded as monstrous. The word monster comes from the 
Latin word monere meaning to warn (Blumberg 2009, p. 17). As Dreger (1998b, 
p. 33) has argued, once a condition is regarded as monstrous ‘any medical procedure 
aimed at normalising … would be morally justified’. However, as the above accounts 
illustrate the discourse is gradually inverting from one in which atypical sex is 
regarded as monstrous, and therefore necessitating normative interventions, to one 
in which normative interventions are themselves regarded as monstrous (torture and 
mutilation). Increasing acceptance of this perspective has seen a concomitant rise in 

5 While providing information for parents, this document’s advocating of the term ‘disorder of sex 
development’ has met with some controversy (Consortium 2006).
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documentation, legislation and policy that recognise people with atypical sex as 
normal, acceptable and worthy of protection creating serious ethical, legal and eco-
nomic uncertainty for the clinicians and biomedical institutions that engage in nor-
mative practices.
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Chapter 4
Contested Realities

4.1  Introduction

The previous chapter explored two different approaches to what Eva Feder Kittay 
(2006) terms questionable variance: normative interventions and inclusive practices. 
Normative interventions are any interventions that aim either by social, medical or 
surgical methods to render ‘abnormality’ invisible. Inclusive practices on the other 
hand emerge within a community of people who collectively accept a new set of 
norms which render ‘abnormality’ normal and provide the conditions for regarding 
the ‘abnormal’ individual as valued, desired and loved. As Kittay suggests, through 
political and social struggle these communities can in time challenge dominant 
social norms. While small communities may be motivated by love and concern for 
their children, family or friends to modify their norms, changing the norms of a 
society is considerably more complex. What you are asking is that people replace 
their values and beliefs about the world with your values and beliefs about the 
world. In short what is required is making a change to the fabric of social reality. 
This task is made more complicated because there isn’t a single social reality but 
many interconnecting social realities all comprising communities with their own 
sets of norms. Further, while social reality comprises many realities, these realities 
are not necessarily compatible and are often in competition.

As individuals we operate as members of several communities in a single day: 
family, friends, church, support groups, sports groups, online groups, neighbours 
etc. As we traverse these communities, we adopt the norms relative to them. 
However, there are times when we find ourselves in communities where we are 
required to adhere to norms that we have not chosen or would not choose for 
ourselves, for example: in prison, in work, in school or in hospital. Our willingness 
to conform to these norms usually relates to some benefit accruing from being a 
good member of this community, for example: early parole, earning a living, 
acquiring an education or receiving medical treatment. If we feel strongly that we 
cannot conform to the rules of these communities we can seek the support of others 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-21898-0_4&domain=pdf


36

and form an opposing community proposing new norms. However, in the same way 
that individuals conform to norms in exchange for benefits, institutions conform to 
wider socio-political norms in exchange for major benefits, for example: power, 
prestige and funding. Thus, norms provide the conditions by which individuals, 
communities and institutions thrive and succeed. Not surprisingly individuals, 
communities and institutions are often highly reluctant to change their norms for 
fear that their position within this new social reality may be compromised. Some 
communities and institutions avoid the risk of compromise through specialisation 
and self-regulation. Only members of these communities or institutions are deemed 
qualified to question the norms of these communities or institutions – as members 
they already have a vested interest in maintaining the norms of these communities 
and institutions. An historical example of this was the norm of excluding women 
from university education on the grounds that they lacked the necessary intellectual 
capacity and were physiologically suited to domestic endeavours. As women were 
unable to access the scientific knowledge to contest this justification, changing this 
norm was enormously challenging (Schiebinger 2000). While these practices may 
help to maintain the norms within certain communities and institutions, specialisation 
makes it difficult to communicate ideas outside the group because there is a lack of 
shared reality or common ground. Where these communities operate in isolation 
there is little problem; however, where communities with diverse norms are forced 
to intersect with one another it can lead to confusion, frustration and antagonism.

In the course of my work on atypical sex I have twice encountered this phenom-
enon. Firstly, while conducting research into the treatment of atypical sex in Ireland 
it became apparent that clinicians encountered considerable difficulty articulating a 
diagnosis of atypical sex to their patients (or the patient’s parents in the case of 
young children). Here clinicians’ biomedical reality (various sexes) is incoherent 
within the patient’s social reality (two sexes). Secondly while as a member of the 
Global DSD Endeavour working groups on nomenclature, despite considerable 
good will on all sides, the different realities occupied by practitioners from the dif-
ferent specialist fields involved, made communication difficult (Delimata et  al. 
2018). As addressing such difficulties is the primary aim of this book, I will attempt 
to articulate them in detail beginning with the difficulty clinicians experienced in 
fully disclosing atypical sex to their patients.

4.2  Articulating Intersex: Competing Realities

4.2.1  Incompatible Realities Intersect

The issue of discordant biomedical and social reality emerged as a theme while 
observing clinicians at a clinic and during interviews with clinical experts (CE)1 in 
the treatment of atypical sex in Ireland undertaken as part of my research a decade 

1 In conducting research into the treatment of atypical sex in Ireland I was aware that the cohort of 
clinical experts (consultants, specialist nurses etc.) was small. Thus, interviewees have not been 
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ago. The difficulty clinicians encountered relates to the superseding of one reality 
by another. In this case biomedical reality (knowledge of sex variance) emerges 
within a dominant social reality (belief that there are two sexes). While biomedical 
practitioners used objective terms there was no problem, for example, patient ‘A’ 
has a short vagina, breast development, internal testes, XY chromosomes, thus 
patient ‘A’ has androgen insensitivity syndrome. However, as these objects coalesce 
within a particular subjective identity, for example, within a young woman sitting in 
the waiting room with her boyfriend wondering why her periods haven’t started,2 
the clinician is confronted with the social incoherence of his/her diagnosis relative 
to the patient’s two-sex world. If we relate this back to the previous chapter the cli-
nician has a choice between normative intervention, i.e. to withhold the elements of 
the diagnosis that contest social reality, or inclusive practice, i.e. to fully acknowl-
edge the patient’s atypical sex and inform them. However, as the patient does not 
belong to a community in which this diagnosis is a norm but rather one in which it 
is abnormal, this diagnosis may be an isolating rather than an inclusive practice. In 
effect, the diagnosis ejects the patient from their familiar social reality and forces 
them to occupy an incoherent and unfamiliar reality where knowledge of similar 
others may be limited or non-existent. Clinicians’ fear of inflicting trauma during 
the process of diagnostic disclosure was evident both at the clinic and during 
interviews.

When dealing with medical issues or information clinicians at the clinic were 
confident, and even though answers were not necessarily straightforward (and in 
some cases were extremely complex), they seemed relaxed and secure in their 
opinion. Even in particularly complex cases the tone was more analytic than anxious. 
Physiological complexity represented a puzzle that they seemed confident and 
qualified to solve, or at least address. However, when discussions turned to the 
psychosocial issues there was a palpable shift in atmosphere. The clinicians’ tone 
changed from confident to uncertain. At these times clinicians spoke in hushed 
tones and engaged in periods of protracted silence. Though clinicians expressed 
some concern regarding several psychosocial issues including parental distress, lack 
of patient supports, and patient vulnerability, the issue that generated the most 
apparent anxiety and discomfort was disclosing a patient’s diagnosis when it 
contradicted their gender identity. This issue can arise when patients have no 
knowledge of the discordance between their sex characteristics and their gender 
identity. In the process of obtaining informed consent clinicians were faced with 
having to disclose the patients’ gender discordant sex characteristics. While 
concerned about psychosocial outcomes of such disclosures, the primary focus of 
clinical anxiety seemed to centre on the immediate emotional and psychological 
consequences for their patients and their ability to manage the situation.

identified as to their name, gender, place of work or field of expertise as this may render them 
identifiable. I have referred to them only as clinical experts (CE) and differentiated between them 
by number e.g. CE1.
2 This example is a construction based on my reading of the literature and does not refer to any 
actual patient or individual – no information of any kind relating to any patient was recorded or 
documented in any way in the course of my research.
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The issue of diagnostic disclosure was also a major concern for the clinicians 
that I interviewed. In a discussion relating to androgen insensitivity syndrome one 
interviewee CE5 stated:

The situation with the 46XY, where they are genetically male, phenotypically and raised 
female is much more difficult because you are then left with a situation where they’re 
genetically male, but are often very tall, striking females by the time they present to you and 
it’s very difficult to tell them that they are genetically male.

The interviewee’s juxtaposition of ‘genetically male’ with ‘often very tall, strik-
ing females’ illustrates how the interviewee’s (and possibly the patient’s) situation 
is exacerbated precisely because AIS women appear to personify the social ideal of 
‘femaleness’ while contradicting it ontologically. The interviewee described dis-
closing this information as ‘terrible…a fairly life-changing piece of news’ (CE5). S/
he described how, in an effort to mitigate the harm caused by such information, his/
her cohort of practitioners ‘often try and blur the idea of just telling somebody 
directly that they’re genetically male’ (CE5). Replying to the question how patients 
respond when they are told, CE5 stated ‘if they take it on board, it’s devastation…
complete devastation’ (CE5).

In a discussion relating to difficulty in disclosing an XY karyotype to AIS women 
CE5 argued that ‘there’s catastrophizing around the, you know…this little piece of 
your [chromatin]’ (CE5). What CE5 is referring to here is that ‘[t]he androgen 
insensitivity female with the XY gonadal dysgenesis are always female’, in other 
words in his/her experience AIS  patients  always unproblematically identify as 
women. The catastrophizing s/he refers to involves introducing doubt and uncertainty 
in relation to their gender identity simply by revealing information about a small 
section of one chromosome.

In order to avoid the potential psychosocial harm that such information might 
produce, while at the same time attempting to fulfil his/her ethical and legal 
obligations, CE5 described an approach which involves saying to the patient:

“we will send genetic tests off, the results will be one of the following: XX but the X isn’t 
working, XY but the Y isn’t working or XO and the O and the…there isn’t”. And I say “the 
three of these are effectively the same thing. So I’m sending genetic tests but…in many 
ways it’s not going to affect what we do, it’s not going to affect the treatment, so I don’t 
really have to send the tests if you would rather I didn’t”. I will often give back the choice 
to the patient about sending a genetic test…certainly about hearing the results of a genetic 
test. And then when they come back the next time, I would say “the genetic test confirms 
why this has happened”. I won’t necessarily go into it.

The above account is an illustrative example of how clinicians attempt to negoti-
ate the very difficult and delicate ethical line between not causing the patient harm 
and not lying to the patient. Despite attempting to resolve a difficult ethical dilemma, 
CE5 was clearly aware that his/her solution still carried ethical concerns. In relation 
to this CE5 stated:

The trouble is if they’re then going off to get married and they want to reinvestigate in ten 
years…and they go off for a second opinion…I never told them that they were genetically 
male.
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As illustrated in the above empirical accounts, disclosure of atypical sex induces 
a very particular kind of concern for clinicians. While disclosing conditions like 
diabetes may be upsetting and require the patient to adjust their concept of them-
selves and their life, telling someone they have diabetes does not render them 
socially incoherent. However, in a social reality that views sex as necessarily binary, 
a diagnosis of atypical sex may raise fundamental concerns regarding the patient’s 
gender authenticity sufficient to render them socially incoherent. In describing the 
distinct properties of this phenomenon, I have developed a new concept, or rather 
adapted an old one. In doing so I have drawn on the works of two theorists: a 
Canadian sociologist Erving Goffman (1922–1982) and a French philosopher Louis 
Althusser (1918–1990).

4.2.2  Goffman, Authenticity and Reality

In his book The Presentation of the Self in Everyday Life, Erving Goffman describes 
how in the course of interaction with others, an individual must engage in a 
performance in order to express him or herself, and others will in turn have to be 
impressed in some way by him or her. Unlike stage performances in which actors 
are known to be playing a part, during social interaction an individual expects that 
their performance will be accepted as authentic and plays the part ‘sincerely 
convinced that the impression of reality which he stages is the real reality’ (Goffman 
1959, p. 28). In other words, a performer is also part of the audience in their own 
performance and must be convinced by their own act to feel that they are authentic. 
In order to do this successfully Goffman suggests that the performer has had to 
conceal from him or herself the fact that s/he has had to learn the performance, as 
this would discredit the performance for the performer.

Providing that the performer and the audience are convinced by the performance 
all will be well. However, Goffman warns that ‘the impression of reality fostered by 
a performance is a delicate, fragile thing that can be shattered by very minor 
mishaps’ (Goffman 1959, p. 63). A convincing performance requires what Goffman 
calls ‘expressive coherence’, which demands that all elements of the performance 
are consistent with the act being performed (Goffman 1959, p. 61). An example of 
expressive incoherence might involve ‘an expert’ lacking in expertise, a clumsy 
ballet dancer or giggling at a funeral. When these incidents occur, the reality 
presented by the performer is disturbed. The outcome of this can range from mild 
flustering, to intense embarrassment, feelings of exposure, inauthenticity and a 
disconnect from reality.

The ‘personal front’ is a term Goffman employs which describes the expressive 
equipment ‘we most intimately identify with the performer himself and that we 
most intimately identify with the performer wherever he goes’ (Goffman 1959, 
p.  34). Sex forms part of the personal front. According to Goffman ‘the most 
important [social] division is the sexual one’ (Goffman 1959, p. 131). Sex/gender is 
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a fixed sign which forms part of the personal front, it is part of the expressive 
equipment ‘we most intimately identify with the performer’ and which they carry 
over time into all performances (Goffman 1959, p. 34). Examining the moment of 
diagnostic disclosure from Goffman’s perspective we can understand how disturbing 
disclosure of inconsistent sex characteristics might be to a patient’s sense of gender 
authenticity and how damaging this disclosure is to their sense of reality. According 
to Goffman sex is a fixed sign, it is therefore foundational in all other performances. 
By disclosing a diagnosis of atypical sex, the clinician fundamentally alters what 
Goffman regards as fixed. Thus, disclosing a diagnosis of atypical sex is qualitatively 
different from other forms of expressive incoherence. By disturbing a fundamental 
feature of a patient’s personal front, the doctor effectively renders inauthentic, not 
just the patient’s immediate performance but all performances, leaving the patient 
incapable of performance, i.e. of presenting a coherent self. While Goffman is 
enormously useful in gaining an understanding of the connection between 
performance, authenticity and reality, disclosing a diagnosis of atypical sex presents 
a level of disturbance beyond what he recognised as possible. Therefore, in order to 
more accurately articulate what is qualitatively distinct about this phenomenon, we 
need to go beyond Goffman to Althusser.

4.2.3  Althusser and Interpellation

According to Louis Althusser (1970) individuals become subjects within particular 
ideological contexts through a process of hailing. He describes how the ‘duplicate 
mirror-structure of ideology ensures’ mutual recognition between subjects, the 
subject’s recognition of him or herself and the conviction that everything is real 
(Althusser 1970, p. 180). For Althusser it is through the process of hailing that we 
are constantly assured of our subjective authenticity within a particular social 
reality. Thus, there are two elements involved in hailing: an internal sense of self 
and the external perceptions of us communicated by others. Providing these two are 
coherent we feel secure and have a sense of place in the reality that surrounds us. As 
we move through different social contexts we expect to be hailed as subjects 
appropriate to that context. For example: at home I am ‘Mum’, at a conference I am 
‘Dr. Delimata’, shopping I am ‘Madam’. Althusser refers to this process of hailing 
into socially coherent existence as interpellation. However, when a clinician (a 
trusted person in authority) discloses a diagnosis of atypical sex within a binary sex 
system, the clinician in effect hails the patient out of socially coherent existence. By 
inscribing the patient with atypical sex, the clinician eliminates the necessary condi-
tions for authentic gender identification in a binary system. Following disclosure of 
atypical sex, patients3 may no longer recognise themselves, feel confident of their 

3 Parents who are told by a clinician that their baby’s or child’s sex is in some way indeterminate 
may experience something similar to disinterpllation but as this does not involve a subjective feel-
ing of incoherence about one’s own identity, their experience is also significantly different.
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place in reality or secure in the conviction that social reality exists. This is in effect 
an inversion of the Althusser’s process of interpellation – a process I have termed 
disinterpellation. Thus, disinterpellation refers to inscribing ontological incoher-
ence onto a subject’s identity, the subjective feeling of incoherence and the experi-
ence of unreality that follows. It is brought about where one incompatible reality 
supersedes another reality.

While there are many diagnoses that are life changing (severe debilitating trauma, 
diabetes, Alzheimer’s etc.) a diagnosis of atypical sex is qualitatively different 
because it calls into question the nature of reality. Debilitating trauma, diabetes and 
Alzheimer’s are part of our reality. If we are diagnosed with these conditions, we 
know what is being referred to. However, atypical sex is not (yet) something that 
forms part of most people’s reality. A diagnosis of atypical sex is therefore 
qualitatively different from other life changing diagnoses because it contests a 
fundamental constituent of Western reality – the sex binary. Disclosing atypical sex 
carries physical and metaphysical implications by positioning the patient (or 
parents) outside the commonly accepted reality in a strange and unfamiliar world. 
While there are growing communities of people who recognise atypical sex as a 
norm, this perception is not yet universally accepted.

4.3  Collaborating Across Incompatible Realities

4.3.1  Mistranslated Communication

Discordance between biomedical and social reality also emerged as an issue while 
participating in the Global DSD Endeavour working group on nomenclature. 
Following the 2014 meeting of the European Society of Paediatric Endocrinology it 
was believed timely to review the treatment of atypical sex. To this end 14 working 
groups were established to review various aspects of atypical sex treatment. I was 
invited onto the working group on nomenclature. This group comprised 19 contribu-
tors from a variety of fields broadly including: medical practitioners, clinical psy-
chologists, patient advocates and social scientists. We were tasked with evaluating 
the strengths and weaknesses of the biomedical term – disorder of sex development. 
Before I proceed, I would like to state that what I present here is my interpretation; 
others may have a different reading of the debate. I should also mention that while 
the debate was often divided along what might be termed natural science and social 
science lines, this division did not necessarily correspond to the contributors’ back-
grounds in natural or social science. I will therefore avoid statements like ‘medical 
practitioners proposed…’ or ‘patient advocates agreed…’ as this suggests profes-
sionals were united in their perspective, which isn’t entirely accurate.

Two opposing perspectives emerged relative to the term ‘disorder of sex develop-
ment’. One favoured the term on the grounds that it provided a means of accurately 
referring to a family of conditions relating to atypical sex development likely to 
require biomedical attention though not necessarily intervention. Another opposed 
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‘disorder of sex development’ as a term unified by social norms relating to a binary 
concept of sex and gender rather than any particular condition necessarily requiring 
biomedical treatment. In other words, the term was delineated on the basis of social 
rather than medical significance. As the word ‘disorder’ suggests a need to medi-
cally intervene where there may be none, the term was deemed by opponents to be 
excessively pathologising. Those in favour of the term noted that the term ‘disorder’ 
is frequently used to refer to medical problems relating to many different body 
organs without objection. Opponents then argued that the problem was not so much 
the word ‘disorder’ on its own but the combination of words ‘disorder’ and ‘sex’, 
where sex can refer to the body, behaviour, an act or gender identity. Applying the 
term ‘disorder’ to ‘sex’ could therefore suggest deviant acts, behaviours or identities 
and therefore be experienced as deeply stigmatising within broader social contexts 
while attempting to be biologically descriptive in a medical context. In order to 
justify their position proponents and opponents of the term were asked to provide 
evidence supporting their position. Proponents referred to a search of the biomedi-
cal literature which demonstrated a high frequency of use, arguing that this provided 
evidence of the term’s utility and clinical satisfaction. Opponents of the term spoke 
with representatives from various support and advocacy organisations and found 
evidence that while it was generally regarded as an improvement on ‘intersex’, 
many found the term to be stigmatising. The problem was that while both propo-
nents and opponents felt they had provided persuasive evidence supporting their 
positions, the evidence both sides presented was not acceptable to the opposing 
perspective. Following considerable debate and discussion it gradually became 
apparent that some of the difficulty in reaching consensus emerged from fundamental 
differences between the social science and natural science perspectives. While 
proponents and opponents all used the same words, e.g. ‘evidence’, ‘justification’, 
‘bias’, ‘objective’, ‘subjective’ etc., they meant subtly but fundamentally different 
things depending on whether they emerged from a social science or natural science 
context. Contributors were often frustrated by occasions where it was felt that they 
were nearing agreement but deeper discussions revealed that the apparent agreement 
was assumed on the basis of subjective interpretation and not intended meaning. 
When intended meaning was clarified the apparent agreement often disappeared. 
Thus, despite communicating using the same language – English – something subtle 
was being lost when translated from social to natural science and vice versa. While 
several factors were involved, this lack of common meaning significantly impeded 
possibilities for shared understanding, thereby reducing the conditions necessary 
for effective communication and consensus. As this mistranslation was evident on 
both sides of the discussion, I will refer to this phenomenon as mutual mistranslation.

4.3.2  Same Sign, Different Meaning

In order to explain mutual mistranslation, I will rely on the work of the Swiss lin-
guist Ferdinand de Saussure (1857–1913). Saussure recognised language to be 
made up of a system of signs. Signs comprised two elements: the signifier which 
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includes words, objects, images, pictures, actions etc., and the signified, which 
refers to our subjective interpretation of the sign. Both the signifier and the signified 
are necessary to communicate meaning. Saussure insisted that there is no necessary 
link between signifier and signified. What is signified by a signifier is fixed relative 
to a particular socio-historical context. For example, the swastika in ancient Greece 
was a peace sign, in early 1940s Germany it was a symbol of nationalist pride and 
today signifies systematic oppression, hatred and shame. Thus, a single object, word 
or action can be interpreted in different ways and therefore have many meanings 
which can make effective communication across different socio-historical contexts 
difficult as was the case during the Global DSD Endeavour debate on nomenclature. 
Contributors were writing and reading the same words (signifiers) but because they 
were coming from different epistemic perspectives (natural and social science) they 
were interpreting different meanings (signified). This difficulty in effective 
communication across epistemic fields represents a problem given the current 
growth in epistemic synthesis between social and natural sciences, for example, 
social medicine, medical sociology and social epidemiology.

Saussure was not the first to differentiate between meaning and objects in rela-
tion to knowledge. On the contrary this distinction has constituted the cornerstone 
of many debates within philosophy. The political philosopher Thomas Hobbes 
(1588–1679) was the first to differentiate between kinds of knowledge. The ratio-
nalist Gottfried Leibniz modified this distinction into truth of reason and truth of 
fact. The empiricist David Hume (1711–1776) recognised two kinds of understand-
ing relations of ideas and matters of fact. Immanuel Kant who synthesised rational-
ism and empiricism recognised analytic and synthetic knowledge.

In addition to allowing for a distinction between object and knowledge, a second 
significant feature of Saussure’s signified is that it highlights a distinction between 
object and value (as both knowledge and value are imbedded in meaning  – the 
signified). This distinction highlights how the evaluative content of an object can 
appear to come from the object itself rather than be applied through shared meaning. 
Thus, the same object may not just be understood differently (knowledge) but 
valued differently depending on the whose meaning is applied. This, I believe, is the 
problem that Kittay (2006, p. 97) illustrates through her referencing of ‘questionable 
variation’.4 The ‘questionable’ she is referring to is the different metaphysical 
perspectives regarding what is or ought to be in the world. In the next chapter I will 
argue that this distinction is central to the two problems outlined above: disinterpel-
lation and mutual mistranslation. This means that broadly speaking I am situating 
these problems within metaphysics and epistemology, or the different premises and 
methods involved in our understanding of reality. While I am arguing that disinter-
pellation and mistranslation are epistemic problems, clinicians tend to view them as 
ethical problems. However, most clinicians are not philosophers and have generally 
been taught a more pragmatic approach to ethics  – principlism (Christen et  al. 

4 As a social scientist I view all meaning as discursive i.e. as imbued with power/value. Thus I 
regard Kittay’s (2006) distinction between simple, pathological and questionable variation more as 
a distinction between degrees of consensus regarding meaning/value rather than referring to ‘real’ 
value in the world.
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2014). On the plus side principlism ‘is relatively simple in its conceptualisation and 
application, and thus particularly attractive to clinical decision making … where 
time and knowledge are limited’ (Callahan 2003, p. 288). On the minus, princi-
plism’s simplicity has led to ‘its capacity to block substantive ethical inquiry’ mean-
ing it is unsuited to the kinds of complex problems described above (Callahan 2003, 
p. 287). Before expanding on my position further, I will first explain why the ethical 
approach most likely to be employed by clinicians within the Western Anglophonic 
tradition cannot resolve disinterpellation or mistranslation.

4.4  The Limits of Principlism

4.4.1  Introduction

In the latter half of the last century three major factors contributed to the establish-
ment of Western biomedical ethics: the emergence of several scandals involving the 
serious mistreatment of vulnerable research subjects,5 the emergence of the civil 
rights movements and the rapid development of new technologies (Kuhse and 
Singer 1998; Drane 2002; Jackson 2010). In response several codes of biomedical 
ethical practice were written,6 numerous journals were published and several boards 
of biomedical ethics were established. One of these journals, the National 
Commission for the Protection of Human Subjects of Biomedical and Behavioural 
Research (henceforth, the Commission) has been particularly influential. Established 
in 1973 by the US Congress, it is the starting point for the most prevalent and 
influential biomedical ethics approach found in contemporary biomedicine and 
biomedical research: principlism or the four principles approach. One of the docu-
ments produced by the Commission  – the Belmont Report  – articulated three 
bioethical principles: respect for autonomy (self-governance derived from our 
capacity to reason), beneficence (do good) and justice (act fairly). Later these three 
principles were combined with a fourth, nonmaleficence (do no harm), which col-
lectively are the four principles of principlism.

5 Patients at the Jewish Chronic Disease Hospital in Brooklyn had been injected with live cancer 
cells without their consent (Kuhse and Singer 1998). In 1965 the New York University School of 
Medicine was authorised by the administrators of the New York State’s Willowbrook State Hospital 
to infect intellectually disabled children with the hepatitis virus (Kuhse and Singer 1998). Probably 
the most widely recognised scandal regarding biomedical research was a study that took place in 
Tuskegee, Alabama, where 400 poor and uneducated black men were diagnosed with syphilis but 
were never told and never treated in order to document the progress of the disease. The study, 
which was planned for 1 year, persisted for 40 years but most shockingly continued ‘even after 
effective treatment when penicillin became available’ (Jonsen 2000, p. 108). By the time the scan-
dal became apparent in 1972 there were only 74 untreated subjects still living (Jonsen 2000).
6 These include the Declaration of Geneva (1948  – ethical responsibilities of physicians), the 
Declaration of Helsinki (1964  – biomedical research), and the Declaration of Sydney (1968  – 
organ donation) (Madden 2002).
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In Western Anglophonic medicine the most commonly cited text in biomedical 
ethics is Beauchamp and Childress’s Principles of Biomedical Ethics which defends 
four principles: respect for autonomy, beneficence, nonmaleficence and justice 
(Beauchamp and Childress 2009). They argue that these four principles ‘should 
function as general guidelines for the formulation of specific rules’ (Beauchamp 
and Childress 2009, p.  12). For over three decades Beauchamp and Childress’s 
principlism has been enormously influential. As stated by Christen, Ineichen and 
Tanner these four principles ‘are of paradigmatic importance for framing ethical 
problems in medicine and for teaching ethics to medical students and professionals’ 
(Christen et al. 2014, p. 1). A central presumption of principlism is that there exists 
a common morality and that the four principles ‘express the norms of the common 
morality’ (Beauchamp and Childress 2009, p.  12). However, since each of the 
principles are considered equal in importance,7 when principles conflict Beauchamp 
and Childress advise use of W.D. Ross’s concept of prima facia duties, i.e. that an 
obligation ‘must be fulfilled unless it conflicts, on a particular occasion, with an 
equal or stronger obligation’ (Beauchamp and Childress 2009, p.  15). In cases 
where there is conflict Beauchamp and Childress advocate use of reflective 
equilibrium, a concept developed by John Rawls, as a means of determining what to 
do, all things considered (Rawls 1999).

4.4.2  Ethical Lies

In a paper entitled Medical Ethics and Truth Telling in the Case of Androgen 
Insensitivity Syndrome Anita Natarajan deliberates on the ethical dilemma of 
diagnostic disclosure with regard to patients with androgen insensitivity syndrome 
(AIS). In my opinion this paper provides an illustrative example of how principlism 
has been applied to disinterpellation. Natarajan describes how AIS patients, ‘grow 
up to look exactly like adult females’, are often unquestioningly assigned and reared 
female, despite being ‘genetic males’ (Natarajan 1996, p.  568). According to 
Natarajan ‘these genetic males lead the lifestyles of normal females but they do not 
menstruate and cannot bear children. AIS does not worsen with time, but cannot be 
corrected’ (Natarajan 1996, p. 568). In addressing this dilemma Natarajan recognises 
two conflicting principles: respect for autonomy and nonmaleficence. The principle 
of nonmaleficence instructs the clinician to do no harm and respect for autonomy 
instructs the clinician to support the patient’s capacity to self-determine, i.e. make 
reasoned choices regarding her health and life. Manipulating information, lying, 
deceiving or coercing patients are all examples of not respecting autonomy. Not 

7 Though the creators and most prominent advocates of principlism in the United States recognise 
the four principles as equal in importance, principlism’s most prominent European advocate, 
R. Gillon (2003, p. 207) views autonomy as a ‘“first among equals”’. However, as Beauchamp and 
Childress are better known, even in Europe, their interpretation of principlism will be the primary 
focus.
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everyone has the capacity to act autonomously. Patients unable to reason due to 
immaturity, intellectual disability, extreme trauma, mental illness, brain disease or 
injury are understood to lack autonomous capacity. While Natarajan recognises 
both the principle of nonmaleficence and respect for autonomy as applying to this 
case, in accordance with principlism she argues that neither are categorical 
imperatives, but only prima facia duties, i.e. principles must be followed only where 
they do not conflict. In Natarajan’s case as these principles do conflict and since no 
principle takes precedence, she views herself as having a duty to deliberate between 
the two to produce the best outcome for the patient.

Natarajan argues that as disclosure does not affect the treatment offered, which 
includes infertility counselling and vaginoplasty, the patient’s capacity to reason 
with regard to treatment choice is unaffected by non-disclosure8 (Natarajan 1996, 
p. 570). Conversely Natarajan argues that disclosure induces such intensely ‘con-
fusing or strong emotions’ regarding sexual identity that the patient’s autonomous 
capacity may be permanently diminished (Natarajan 1996, p.  569). In short, 
Natarajan is arguing non-disclosure diminishes the patient’s autonomy only mini-
mally, while the harm caused by disclosure may permanently diminish the patient’s 
autonomous capacity. Natarajan therefore concludes that the ‘physician who with-
holds information about a patient’s genetic sex undermines her present autonomy in 
order to respect her future autonomy’ (Natarajan 1996, p. 569). In the case of AIS, 
Natarajan argues, future autonomy is more important (Natarajan 1996).

While Natarajan’s argument may seem sound, it contains fundamental flaws. 
While Natarajan claims to have protected the patient’s future autonomy through 
withholding information, what she is effectively advocating is that the patient’s 
autonomy is maintained through a collective lie – where the patient is allowed to 
continue believing that she is something the clinicians know she is not – genetically 
female (as defined within biomedicine). As the patient is likely to seek medical 
advice and treatment throughout her life, clinicians will be perpetually faced with 
the choice of withholding or disclosing this information. If they follow Natarajan, 
every interaction the patient has with the biomedical profession will require that 

8 Though Natarajan’s argument appears to be coherent she does not consider all the ethical prob-
lems of non-disclosure to AIS patients. In the case of AIS patients, their undescended testes are 
thought to be at greater risk of malignancy post-pubertally, thus clinical treatment of AIS usually 
involves removal of the testes in order to remove the risk of cancer (Creighton and Liao 2004; 
Hughes et al. 2006; Pfäfflin and Cohen-Kettenis 2006). In their article Changing Attitudes to Sex 
Assignment in Intersex, Creighton and Liao describe how ‘[p]otentially, sperm could be aspirated 
from CAIS [complete androgen insensitivity syndrome] testes and used to fertilize an ovum, which 
could then be carried by a surrogate mother (Creighton and Liao 2004, p. 662). In an effort to 
maintain the coherence of their gender identity, AIS patients are often advised, in accordance with 
Natarajan’s position, to have their potentially cancerous ‘ovaries’ or ‘gonads’ removed (Kessler 
1998; Preves 2003; Harper 2007). If Natarajan’s approach is followed these patients will not be 
informed that their potentially cancerous gonads are also potentially fertile testes. Thus, contrary 
to Natarajan’s argument that non-disclosure doesn’t affect ‘effective deliberation’, it would seem 
that the patient cannot deliberate between the risk of cancer and their potential of fertility without 
knowing they possess testes. I would argue therefore, that maintaining the apparent coherence of 
the patient’s gender identity seriously impacts their autonomy.
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clinicians collude to deceive their patient. As illustrated in the literature, many 
patients sense this collusion and deception, and suffer intense fear of the unknown 
as a result. In her book Intersex, Catherine Harper (2007) describes Joanne’s 
experience of discovering such deception. Joanne had been lied to about her AIS 
throughout her childhood and adolescence but finding much of the information 
inconsistent or suspicious she conducted her own research. Harper describes how 
discovering the truth as an adult left Joanne feeling utterly betrayed by her parents 
and alienated from her own body, something she was still trying to work through at 
the time of her interview with Harper. Joanne believes that had she been told the 
truth when she was younger rather than lied to, the situation would have been far 
less traumatic.

Though Natarajan (and other clinicians dealing with this issue) may feel that 
their deliberation is grounded in a dilemma between doing no harm and respecting 
autonomy, I believe this dilemma is an effect from a deeper epistemic cause. Beneath 
these conflicting principles there are two incompatible versions of reality: one that 
describes sex as variant (medical) and another which recognises sex as binary 
(social). Withholding the diagnosis maintains the internal coherence of these two 
versions of reality as they continue to operate in isolation, disclosure conflates the 
two incompatible realities causing disinterpellation. Thus, while undoubtedly well- 
intentioned, Natarajan’s approach will ultimately fail because it merely addresses 
the ethical symptoms of a deeper metaphysical problem.

In a less subjectively harmful way, the problem confronting contributors to the 
Global DSD Endeavour working group on nomenclature emerged from a similar 
epistemic cause. The social and natural scientists debating the merits and demerits 
of the DSD nomenclature operate within different realities. In attempting to resolve 
the debate in relation to nomenclature contributors were traversing two incompatible 
versions of reality, one they were familiar with and the other they were not. However, 
as truth within these realities is grounded in two very different things – objects and 
meaning – agreement was almost impossible because that agreement – the agreed 
statement of truth – referred to something different depending on which perception 
of reality the interpreter was coming from.

Reading the literature on atypical sex it is clear that both clinicians and patient 
advocates are familiar with this difficulty and though they may not regard it as an 
epistemic problem they do attempt to find ways to isolate these two worlds in order 
to avoid discordance. For example, clinicians have advocated using the term 
‘disorder of sex development’ only when discussing cases with other clinicians, but 
when talking with patients propose more socially palatable language such as 
‘difference’ or ‘variation’ of ‘sex development’ (Ahmed et  al. 2011). While she 
does not refer to metaphysics, ISNA advocate Alice Domurat Dreger does recognise 
how different perspectives on reality affect ethical responses. She states ‘[w]hat you 
think intersex is determines how you think you’re supposed to treat it, and what you 
think the ethical issue are’ (Dreger 2006, p. 81 emphasis added). Dreger highlights 
how disagreement regarding what intersex is, was a major impediment to addressing 
issues relating to patient care. Following years of difficulty Dreger states, ‘I asked 
around the clinicians’ and following discussion settled on ‘disorder of sex 
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development or DSD’ (Dreger 2007). Thus, resolving this issue for Dreger meant 
choosing between two competing perspectives: the medical and the political. By 
selecting DSD, she chose the medical. An ISNA web page highlighting the benefits 
of DSD nomenclature states, ‘[s]ince we began to use “DSD,” we have found many 
more doors open to us. We are now able to have discussions with doctors in which 
they begin to understand’ (ISNA 2006, unpaged). However, the same page states 
that ‘[i]ntersex itself is not a disorder, rather a variation’ (ISNA 2006, unpaged). 
Thus, it is clear that ISNA attempted to traverse these two worlds. Another ISNA 
advocate Sherri Groveman Morris states ‘[i]n supporting a change in terminology 
within the medical community, ISNA must remain mindful that many of its prime 
constituents are adults who define themselves using the term “intersex.” It would be 
a mistake to advocate that “intersex” be replaced with “DSD” within such community 
[sic]’ (Morris 2006, unpaged). ISNA closed in 2008.

In both the above cases, disinterpellation and mistranslation, problems arise 
where two incompatible realities intersect. In relation to disinterpellation, one world 
is sex variant, the other is sex binary. In relation to mistranslation, in one world 
atypical sex is a recognised socio-political signifier, in the other it is a disorder. As 
Dreger points out, our understanding of reality determines our beliefs about ethics, 
which brings us to what I believe is the fundamental problem with using principlism 
to solve disinterpellation and mistranslation – common morality.

4.4.3  Common Morality

At the outset of their book Principles of Biomedical Ethics Beauchamp and Childress 
stress that the grounding concept of their four principles is common morality. By this 
they mean ‘the set of norms shared by all persons committed to morality’ (Beauchamp 
and Childress 2009, p. 3). Though they reject the idea that common morality is a 
priori, they do recognise it to be a universal product of human history and experi-
ence. In explaining their position Beauchamp and Childress state, ‘[o]ur hypothesis 
is simply that all persons committed to morality adhere to the standards that we are 
calling the common morality’ (Beauchamp and Childress 2009, p. 4). However, they 
also accept that ‘many amoral, immoral, or selectively moral persons do not care 
about or identify with moral demands’ (Beauchamp and Childress 2009, p. 4). Thus, 
Beauchamp and Childress view common morality as an objective moral standard 
which constitutes an unchanging foundation on which they build their principles.

Having established common morality as an objective moral foundation, 
Beauchamp and Childress recognise that ‘[a]ll general moral beliefs are 
indeterminate for some range of cases and require that we eliminate contingent 
conflicts among beliefs’ in order to achieve reflective equilibrium (Beauchamp and 
Childress 2009, p. 383). While they refer to Rawls, their interpretation of reflective 
equilibrium is significantly different. Writing on Rawls’s concept of reflective 
equilibrium, Norman Daniels (2013) argues that Rawls was an anti-foundationalist, 
he grounded justification in coherence, hence it often referred to as coherence 
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theory. Discussing reflective equilibrium Daniels (2013, p.  3, emphasis added) 
suggests that:

The key idea underlying this view of justification is that we “test” various parts of our sys-
tem of beliefs against the other beliefs we hold, looking for ways in which some of these 
beliefs support others, seeking coherence among the widest set of beliefs, and revising and 
refining them at all levels when challenges to some arise from others.

Beauchamp and Childress oppose this position as it involves infinite regress, 
where every moral judgement must be justified in terms of another moral judge-
ment, i.e. there is no foundation to morality. They argue that the ‘way to escape this 
regress is to accept some judgements as justified without dependence on other 
judgements’ and for them, the judgement that requires no justification is common 
morality (Beauchamp and Childress 2009, p. 385). According to Beauchamp and 
Childress their uniting of reflective equilibrium with common morality ‘allows us to 
rely on the authority of the norms in the common morality, while incorporating 
tools to refine and correct unclarities’ (Beauchamp and Childress 2009: 387–8).

4.4.4  Critique of Common Morality

There are (at least) three problems with common morality: universalism, superve-
nience, and ‘reflective equilibrium’. With regard to universalism, no act is com-
monly regarded as categorically immoral: killing (war is justified), lying (Santa 
Clause is celebrated), hurting without consent (children are forcibly given vaccines), 
taking by force (states issue compulsory purchase orders). In another context these 
acts may be regarded differently: killing as murder, lying as fraud, hurting as assault 
or taking as stealing. Thus, actions are justified relative to social context. By making 
the following statement ‘all persons committed to morality adhere to the standards 
that we are calling the common morality’ Beauchamp and Childress merely 
universally apply their definition of morality (context) and regard those who do not 
conform to this definition as amoral, which is a form of moral hegemony (Beauchamp 
and Childress 2009: 4). Different versions of reality produce different moral 
imperatives. While there is increasing evidence that empathy and justice may be 
partially innate, there is no evidence of common morality in the socio-historical 
sense that Beauchamp and Childress suggest (Anderson et  al. 2017). Take for 
example their moral obligation to ‘[t]ell the truth’ (Beauchamp and Childress 2009, 
p. 3). As I have illustrated in my discussion of disinterpellation and mistranslation 
there is no single truth, truth emerges relative to particular interpretations of reality. 
These examples illustrate that two people can both be telling the truth relative to the 
same object but mean very different things because meaning is context dependent. 
While we might initially suggest looking at the problem from a broader perspective, 
this wider perspective is also context dependant and may produce another 
inconsistent truth adding further confusion. In short there is no contextually exterior 
position from which we can obtain a neutral perspective.
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With regard to supervenience Beauchamp and Childress describe common 
morality as the grounding concept for their four principles. This suggests a rather 
reductive understanding of morality, that the moral properties operating at higher 
levels (principles) are determined by moral properties operating at lower levels 
(common morality). Disinterpellation and mistranslation do not support such a 
hypothesis but rather illustrate how morality is informed by our concept of reality 
within particular contexts. While this might be understood as a form of moral 
relativism, it might be better understood as a form of moral emergentism, i.e. that 
moral properties existing within a certain context are products of, specific to and 
consistent with that version of reality.

With regard to reflective equilibrium, Rawls grounded morality in coherence and 
was opposed to foundationalist principles like common morality. By developing a 
concept of reflective equilibrium which incorporates common morality, Beauchamp 
and Childress are effectively suggesting principles are subject to modification only 
in so far as these changes do not interfere with their fundamental principles, which 
they regard as inherently justified. This is a form of moral hegemony completely 
opposed to Rawls. By referring to Rawlsean reflective equilibrium Beauchamp and 
Childress suggest a morality capable of fundamental revision, however by 
incorporating common morality that capacity for revision becomes an adaptable 
veneer concealing a rather intransigent core.

While principlism may have utility relative to the day to day problems encoun-
tered within medical contexts, disinterpellation and mistranslation are examples of 
problems incompatible with biomedical reality. While Rawls would advise wide 
reflective equilibrium – a meshing and modifying of the two realities, while eliminat-
ing inconsistencies – common morality acts as a foundational principle underpinning 
bioethics, thereby maintaining biomedical reality and the associate inconsistencies. 
Principlism cannot resolve disinterpellation or mistranslation because both these 
ethical problems relate to discordant realities that exist prior to and exterior to bioeth-
ics. However, reflective equilibrium as Rawls intended does allow for a fundamental 
modification of our perception of reality in order to resolve major incoherence, but 
this involves a meta-ethical rather than an ethical examination of the problem.

James A. Marcum describes meta-ethics as being concerned with ‘the foundations 
underlying the various normative ethical systems and their terms’ (Marcum 2008, 
p. 187). In examining these foundations four key areas will be explored: metaphys-
ics – the nature of reality; ontology – the properties of reality, epistemology – how 
these properties are understood, and semantics – how do we refer to these properties 
and what do they mean. However, conducting a meta- ethical analysis of disinterpel-
lation and mistranslation will require some prior groundwork.

4.5  Conclusion

Disinterpellation and mistranslation result from different interpretations of meaning 
in relation to atypical sex, which emerge from different versions of reality. In the 
case of disinterpellation the two versions of reality are biomedical (knowledge 
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emerging from empirical evidence that sex is varied) and social (the presumption 
that binary gender properties necessarily supervene on binary sex properties). At the 
moment of diagnostic disclosure, the clinician causes the two realities to intersect 
inscribing the patient with a sexed body that is inconsistent with their gender 
identity. Through connecting with similar others, people with various forms of 
atypical sex have established communities in which atypical sex is normal and in 
which their sex and identity are coherent. While some of these communities identify 
with the term ‘intersex’ others oppose this term because it can appear to refer to a 
person’s gender identity creating confusion and leading to stigma. In an attempt to 
address this difficulty some advocates collaborated with clinicians and identified 
what they felt was the more medical (and less social stigmatising) term ‘disorder of 
sex development’. Those operating within biomedical reality and informed by 
natural science argued that this term, while not a diagnosis, was necessary to 
highlight potential medical problems relating to atypical sex. However, within 
patient advocacy communities who had worked to create a reality in which atypical 
sex was normal, the term ‘disorder’ was often viewed as unnecessarily pathologising. 
Further, since the term ‘sex’ can refer to gender identity, sexual orientation, sexual 
behaviour and sex acts, combining the term ‘disorder’ with ‘sex’ in ‘disorder of sex 
development’ could suggest all manner of physical disease, psychological illness 
and/or social deviance. Those evaluating the term from a social science perspective 
argued that while perhaps useful to biomedicine as an initial diagnostic label, the 
term is likely to be harmfully mistranslated as stigmatising and therefore 
counterproductive.

The ethical problems of disinterpellation and mistranslation emerge at the inter-
section of two incompatible versions of reality: scientific facts and social ideals in 
relation to disinterpellation, and social science and biomedical science in relation to 
mistranslation. As these ethical problems emerge from discordant perceptions of 
reality, what appears to be a solution in one reality will not be recognised as such in 
the other. In cases of complex ethical dilemmas Rawls proposes  wide reflective 
equilibrium as a solution. However, this wide reflective equilibrium requires that the 
two versions of reality merge and the consequent inconsistences are eliminated. The 
first task then in resolving these problems is to merge the discordant versions of 
reality producing disinterpellation and mistranslation. While I described 
disinterpellation as emerging at the intersection of social ideals and scientific 
facts and mistranslation as emerging at the intersection of social and biomedical 
science, I believe that there is an historical common denominator that makes it 
possible to consider the ethical problems of the two simultaneously. I believe that 
the perceptual differences producing both disinterpellation and mistranslation 
originate in an older epistemic distinction between meaning and object. In order to 
eliminate the inconsistencies that produce the ethical problems of disinterpellation 
and mistranslation we must first find some method of merging meaning and object 
into a common version of reality. In order to do this we must explore the historical 
distinction between meaning and object, and whether it is possible to unite them. 
This is the subject of the next chapter.

4.5 Conclusion
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Chapter 5
Dynamic Coherentism

5.1  Introduction

During the period commonly referred to as the Enlightenment several philosophers 
including Thomas Hobbes (1588–1679), Gottfried Leibniz (1646–1716), David 
Hume (1711–1776) and Immanuel Kant (1724–1804) recognised that knowledge 
can be divided into two distinct categories. While it was implied by Hobbes, more 
clearly articulated by Leibniz, it was not until Hume ([1739] 1969, [1748] 2007), 
that this distinction was fully developed into the epistemic concept now known as 
Hume’s fork (understood as a two-pronged fork in a road rather than a four-pronged 
eating utensil). In the previous chapter I argued that disinterpellation and 
mistranslation result from different interpretations of atypical sex, which emerge 
from different versions of reality. In this chapter I will argue that these two 
incompatible versions of reality are located on either prong of Hume’s fork. While 
Hume viewed these ways of knowing as utterly distinct, by the early twentieth 
century problems began to emerge which suggested that knowledge was not as 
dualistic as first appeared and by the middle of the twentieth century WVO Quine 
wrote his famous paper which collapsed this distinction.

In his paper The Two Dogmas of Empiricism Willard Van Orman Quine (1951, 
1961) describes scientific knowledge as a kind of woven material in which meaning 
and fact form a single fabric of knowledge. This in effect collapsed one of David 
Hume’s ([1739] 1969, [1748] 2007) two best known and widely accepted dualisms, 
his relations of ideas/matters of fact distinction. The second of these two distinctions, 
the is/ought distinction, was later collapsed by Hilary Putnam. While Quine 
describes the fabric of knowledge as two-toned, black with fact and white with 
convention, Hilary Putnam (2002) (borrowing from the economist philosopher 
Vivian Walsh, who in turn adapted from Quine,) describes it as tricoloured, black 
with fact, white with convention and red with value. I propose that this smoky-pink 
fabric may provide the metaphorical material to conceptually merge the incompatible 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-21898-0_5&domain=pdf


56

versions of reality producing disinterpellation and mistranslation. Having 
constructed a metaphorical common ground, it is then possible to apply Rawlsian 
reflective equilibrium, i.e. identify and eliminate inconsistencies. Through adapting 
Quine and Putnam, I have integrated the epistemic perspectives of natural and social 
science into a single fabric of knowledge  – dynamic coherentism. Coherentism 
because it concerns creating and maintaining a system that is epistemically coherent, 
and dynamic because it is subject to change as new knowledge emerges. Any change 
in the system will have knock on effects throughout the fabric as the system’s 
coherence is re-established.

In the following pages I will describe how Hume’s matters of fact/relations of 
ideas distinction has, through a series of epistemic revisions and evolutions produced 
two distinct ways of understanding atypical sex – poststructuralism and realism. As 
disinterpellation and mutual mistranslation are rooted in this distinction and can be 
best addressed through unifying these perspectives and resolving the emerging 
incoherence, acquiring an understanding of the complexities of both is necessary to 
achieve equilibrium.

5.2  David Hume

5.2.1  Relations of Ideas/Matters of Fact

In An Enquiry Concerning Human Understanding (henceforth the Enquiry), first 
published in 1748, David Hume (2007) begins his discussion entitled Sceptical 
Doubts Concerning the Operations of the Understanding by differentiating between 
two kinds of knowledge. According to Hume ‘[a]ll the objects of human reason or 
enquiry may naturally be divided into two kinds, to wit, Relations of Ideas, and 
Matters of Fact’ (Hume, 2007: 18, emphasis in original). For Hume relations of 
ideas are statements that are ‘either intuitively or demonstratively certain’ (Hume, 
2007: 25). What Hume means is that relations of ideas are statements that can be 
verified merely by thinking about the meaning of words or symbols comprising the 
statement and how they relate to each other. Relations of ideas being ‘discoverable 
by mere operation of thought, without dependence on what is anywhere existent in 
the universe’ are therefore knowable a priori1i.e. can be verified without empirical 
investigation (Hume 2007: 18). Statements such as ‘2 + 2 = 4’ and ‘husbands are 
married men’ are relations of ideas (Hume 2007: 18). Matters of fact refer to 
knowledge that must be verified through empirical investigation. Examples of 
statements which are matters of fact include: ‘all swans are white’ and ‘the sea will 
be rough tomorrow’. Since matters of fact are not demonstratively certain and can 
only be ascertained through experience, they are only knowable a posteriori. In 
order to differentiate between relations of ideas and matters of fact Hume devised a 
test, known as his negation test. This test is based on the premise that ‘[t]he contrary 

1 Hume does not recognise a priori knowledge as something either innate or metaphysical but as 
dependant on the meanings inherent in the proposition (Millikan 2007).
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of every matter of fact is still possible; because it can never imply a contradiction’ 
(Hume 2007: 25). Thus it follows that:

• if the negation of a proposition produces a contradiction then it is a relation of 
ideas

• if the negation of a proposition does not produce a contradiction it is a matter of 
fact.

Thus we know that the proposition ‘husbands are married men’ is a relation of 
ideas because its negation, ‘husbands are unmarried men’ is a contradiction. On the 
other hand, we know that the proposition ‘all swans are white’ is a matter of fact 
because we can propose that ‘not all swans are white’ without producing a 
contradiction. Thus the truth or falsity of relations of ideas depend on the meaning. 
Providing the meaning of a statement or proposition is shared, its truth or falsity can 
be agreed. The truth or falsity of a matter of fact relies on direct experience of the 
object for verification. Providing the experience of the object is shared, its truth or 
falsity can be agreed.

5.2.2  Knowledge Requires Meaning A Priori

In his book David Hume: His Theory of Knowledge and Morality, D.G.C. Macnabb 
(1991) raises an important point: that matters of fact can become so embedded in 
our understanding that they become almost a priori presumptions and therefore 
operate more as relations of ideas. Taking the example of the moon’s distance from 
Earth, Macnabb suggests that if the moon were described as being 5000 km closer 
to the Earth, we can view it as a matter of fact and modify our understanding of the 
moon in accordance with this new measurement. Alternatively, we might argue that 
specific orbital distance is a necessary element in the meaning of the term ‘moon’ 
which is now contradicted, making this a relation of ideas. In attempting to resolve 
such a problem Macnabb suggests that before we can discuss the qualities or 
quantities of an object a posteriori we must have a shared meaning of that object a 
priori, which also suggests that if an a posteriori discussion of an object is possible, 
then its social meaning has been established a priori. However, Hume failed to 
recognise the problem with his distinction in relation to matters of fact because he 
regarded objective knowledge to emerge from impressions (pictures in the mind) 
where an object and its meaning were presumed to be synonymous. This problem 
will be explored in detail later but now we turn to another of Hume’s distinctions.

5.2.3  The Is/Ought Distinction

While the Enquiry provides a clear and accessible account of Hume’s relations of 
ideas/matters of fact distinction, his earlier work, A Treatise on Human Nature 
(henceforth the Treatise) first published in 1739, identifies a second related 
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distinction commonly referred to as the is/ought, or fact/value, distinction (Hume 
1969). While Hume’s relations of ideas/matters of fact distinction has been 
particularly influential within the natural sciences, his is/ought distinction has been 
influential where science and morals are thought to intersect (Hume 1969).

Hume recognised reason to be the discoverer of truth or falsehood. He states: ‘[t]
ruth or falsehood consists in an agreement or disagreement either to the real relations 
of ideas, or to real existence and matter of fact’ (Hume 1969, p. 510). Thus, the only 
conclusions that can be drawn from relations of ideas or matters of fact refer to truth 
or falsehood. Hume recognised that our passions, volitions, and actions could not be 
regarded as true or false because they do not conform to reason. For Hume this 
proved that ‘actions do not derive their merit from conformity to reason, nor their 
blame from contrariety to it’ (Hume 1969, p. 510). Hume also recognised an indirect 
consequence of this proof that ‘as reason can never immediately prevent or produce 
any action by contradicting or approving of it, it cannot be the source of moral good 
and evil’ (Hume 1969, p. 510). Following on from this, Hume argued that good and 
evil must emerge from some mechanism other than reason. Prior to Hume, morality 
was understood as part of the divine order of things and ascertainable through the 
study of theology. However, exploring his philosophy to its logical conclusion 
brought Hume to the radical assumption that there was no underlying natural or 
divine morality. Hume (1969, pp. 520–21) argues:

Take any action allow’d to be vicious: Wilful murder, for instance. Examine it in all lights, 
and see if you can find that matter of fact, or real existence, which you call vice. In which- 
ever way you take it, you only find certain passions, motives, volitions and thoughts. There 
is no other matter of fact in the case. The vice entirely escapes you, as long as you consider 
the object. You never can find it, till you turn your reflection into your own breast, and find 
a sentiment of disapprobation, which arises in you, towards this action. Here there is a 
matter of fact; but ’tis the object of feeling, not of reason. It lies in yourself not in the 
object…Vice and virtue…are not qualities in objects, but perceptions in the mind.

It is because these feelings are brought about by events, or in relation to objects, 
that we conflate our feelings with these events or objects, producing the illusion that 
events or things are in themselves moral or immoral, good or bad. Thus Hume 
argues that there is no universal, rational, natural or divine foundation to morality, 
rather that ‘virtue is distinguished by the pleasure, and vice by the pain, that any 
action, sentiment or character gives us’ (Hume 1969, p.  527). This brings us to 
Hume’s (1969, p. 521) famous passage in which he outlines the error of referring to 
an is using a term that implies an ought.2

In every system of morality, which I have hitherto met with, I have always remark’d, that 
the author proceeds for some time in the ordinary way of reasoning, and establishes the 
being of a God, or makes observation concerning human affairs; when of a sudden I am 
surpriz’d to find, that instead of using copulations of propositions, is, and is not, I meet with 
no proposition that is not connected with an ought, or an ought not. This change is 
imperceptible, but is, however, of the last consequence. For as this ought or ought not, 

2 Hume’s is/ought or fact/value dichotomy or Hume’s Law ‘has been accepted as nearly axiomatic 
in English-language philosophy [and]…has been directive in determining the limits of analytic 
meta-ethics’ (Lisska 1996, p. 57).
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expresses some new relation or affirmation, ‘tis necessary that it shou’d be observ’d and 
explain’d; and at the same time that a reason should be given, for what seems altogether 
inconceivable, how this new relation can be a deduction from the others, which are entirely 
different from it. But as authors do not commonly use this precaution, I shall presume to 
recommend it to the readers; and am persuaded, that this small attention wou’d subvert all 
the vulgar systems of morality, and let us see, that the distinction of vice and virtue is not 
founded merely on the relations of objects, nor is perceiv’d by reason.

Though Hume clearly argues that matters of fact are not moral or immoral, good 
or bad in themselves, this does not mean that we cannot make evaluative statements 
or that evaluative statements are not real. On the contrary Hume states: ‘[n]othing 
can be more real, or concern us more, than our own sentiments’ (Hume 1969, 
p. 521). What Hume is highlighting in the above is that is and ought statements refer 
to two different relations, the former emerges from applying reason to objects in 
order to ascertain truth or falsity regarding for example, does a cause b, whereas the 
latter emerges from our internal emotional experiences of pain or pleasure relating 
to a particular object or event. Thus an evaluative statement relating to a matter of 
fact must be recognised as having its basis in our subjective perception of pain and 
pleasure and not as a feature of the object itself; ‘moral good and evil belong only 
to the actions of the mind, and are deriv’d from our situation with regard to external 
objects’ (Hume 1969, p. 516). In order to make a valid evaluative statement about a 
matter of fact, we must first introduce an evaluative premise based on our subjective 
experience on which this statement will rest. For example, I cannot say an apple is 
good or bad in itself, but if I say the apple has an unpleasant sour taste or pleasant 
sweet taste, I am basing my evaluative judgement of the object apple, on my subjec-
tive experience of the apple’s taste. Thus, Hume regarded evaluative statements to 
be necessarily subjective. Two centuries later a group of philosopher scientists 
known as the Vienna Circle drew heavily on Hume to develop their epistemology of 
science known as logical positivism.

5.3  Logical Positivism

5.3.1  The Vienna Circle

Logical positivism was the most influential movement within the philosophy of sci-
ence in the early twentieth century and was developed by a group of philosopher 
scientists called the Vienna Circle. The central tenet of Logical Positivism has been 
referred to as ‘the verification principle’ or ‘verification theory of meaning’, which 
holds that ‘every meaningful (i.e. true or false) statement about the world is one that 
can be verified (or at least tested) by experience’ (Rosenberg 2005, p. 23). This 
principle relied on a distinction between analytic (similar to relations of ideas) and 
synthetic (similar to matters of fact) propositions. Analytic propositions are neces-
sarily true based on the internal logic of the proposition. Synthetic propositions 
require empirical investigation of the external world. According to logical 
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positivism all significant propositions are either analytic or synthetic but cannot be 
both. Logical positivism provides a further distinction between analytic and syn-
thetic propositions: analytic propositions are described as trivial, because they can-
not make claims about the world despite appearing to refer to the world; synthetic 
propositions are informative because they aim to make statements about the world 
(Popkin and Stroll 1986). Analytic propositions operate within the realm of phi-
losophy, while synthetic propositions operate within the realm of science. Logical 
positivists regarded evaluative statements made in relation to facts to be nonsensical 
because they were necessarily grounded in unverifiable concepts like telos, God or 
intuition (Uebel 2012). Thus, logical positivism maintained Hume’s relation of 
ideas/matters of fact and is/ought distinctions.

5.3.2  The Linguistic Turn

Informed by the work of Russell, the Vienna Circle took what is now referred to as 
the linguistic turn. Prior to the twentieth century it was believed that Aristotle had 
completed logic as a discipline and no further developments were necessary or 
possible. However, the philosopher and logician Bertrand Russell (1872–1970), 
drawing heavily on the work of the analytic philosopher Gottlob Frege (1848–1925), 
developed a new form of logic (Popkin and Stroll 1986). Where Aristotle’s logic 
was based on things, Russell’s was based on meaning. Thus in constructing their 
epistemology in accordance with Russell, logical positivism deviated from Hume 
by understanding empirical knowledge to be transmitted through meaning rather 
than impressions. In demonstrating his epistemology Russell showed that 
mathematics, which had been thought of as a distinct discipline, was actually a form 
of logic based on symbols with particular meanings (Popkin and Stroll 1986). 
Russell then showed that language comprised a similar kind of symbolic structure 
to mathematical logic. Thus Russell posited that language, like sums, could be 
reduced to basic units of meaning, which could then be subjected to logical analysis. 
For Russell the basic units of meaning were anatomic propositions,3 that for every 
atomic proposition there was corresponding atomic fact, thus meaning maps directly 
onto reality. Thus Russell understood there to be a direct relationship between the-
ory (philosophy) and observation (science). This position was thought of as repre-
senting a unified science (Uebel 2012, p. 14). However, two major methodological 
problems emerged: the underdetermination of theory by empirical observation, and 
the incommensurability of scientific knowledge.

3 A proposition ‘is a sentence in which something is affirmed or denied’ (Kirkpatrick 1990, 
p. 1064). The sentence ‘John is a man’ is an anatomic proposition. Thus for Russell the basic unit 
of knowledge/meaning was the sentence.
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5.3.3  The Problems of Underdetermination 
and Incommensurability

While logical positivism presumed a direct relationship between theory and obser-
vation, it was not long before it became clear that for every piece of observable data 
there could be multiple coherent theories. In other words, there were competing 
accounts of ‘truth’ in relation to empirical facts. This is known as the 
underdetermination of theory (Rosenberg 2005). One method of resolving this is to 
create a hierarchy of truths, where fewer general truths are derived from more 
general truths. This is known as the theory of reduction (Rosenberg 2005). However, 
as theory was recognised as constituted through meaning/language, it had to be 
recognised that different theories relating to particular empirical data produced 
different kinds of meaning/language, i.e. different kinds of knowledge. Since the 
meaning/language of a theory was particular to that theory, this knowledge was 
non-transferable across theories, nor could theories be reduced to each other. This is 
known as the incommensurability of scientific theories (Rosenberg 2005). This 
meant that knowledge was relative to a particular theory and since there was no 
means of directly accessing the real world, there was no neutral ground on which 
relative truths of scientific theories could be evaluated. This also implied that there 
could be truths lying outside the boundaries of theory or the observable. Further 
problems emerged in relation to the scientific method of induction.

5.4  The Growing Problem of Induction

5.4.1  Introduction

By the middle of the twentieth century two problems with induction were identified 
which were enormously influential in steering the course of future understanding in 
relation to philosophy and science. While both rely on somewhat obscure thought 
experiments described below, these problems raised fundamental concerns regarding 
the foundations of scientific knowledge. Carl Hempel discovered that confirming 
propositions (science’s primary activity) using induction (science’s primary method) 
is problematic and Nelson Goodman illustrated how scientific knowledge is largely 
determined by the questions we ask (language/meaning) rather than the objects we 
observe (the external world).

5.4.2  Hempel’s Ravens

Firstly, Hempel (1945) identified a paradox in relation to induction. From the per-
spective of induction all positive affirmations of a proposition confirm that proposi-
tion. Hempel gives the example: each black raven confirms the law that all ravens 
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are black. However, a logical extension of this also meant that all non-black things 
are non-ravens. This meant that things that were non-black and non-ravens could 
also arguably confirm the proposition that all ravens are black. Hempel therefore 
demonstrates paradoxically that the positive instance of, for example, a green leaf 
confirms the proposition that all ravens are black. According to Quine (1969) the 
difficulty here is that any proposition (all ravens are black) can be confirmed by 
utterly unrelated things (green leaves), giving us no real indication of the likelihood 
or prevalence of positive affirmation (green leaves do not confirm or deny black 
ravens, though paradoxically they should).

5.4.3  Goodman’s Grue

In his chapter The New Problem of Induction Nelson Goodman (1965) uses a rather 
complex thought experiment to illustrate further problems with induction. He asks us 
to suppose that up until now all emeralds observed are green. Thus observation of 
green emeralds supports the hypotheses that all emeralds yet to be observed will also 
be green. He then introduces a second predicate grue. A thing can be defined as grue 
either if it is observed and is green, or currently green but will become blue after time 
t. Exploring the implications of this for induction, Goodman points out that observa-
tion of green emeralds simultaneously confirms two propositions: one, that all emer-
alds observed before time t will be green and the other, since all emeralds that are 
green are also grue, all green emeralds observed after time t will be blue.

The problem as identified by Goodman is that though ‘we are well aware which 
of the two incompatible predictions is genuinely confirmed, they are equally well 
confirmed according to our definition’ (Goodman 1965, p.  74). Thus it is the 
linguistic structure of the predicate rather than the thing itself that leads to the 
confirmation of the proposition, leading us to what Goodman describes as the 
‘intolerable result that anything confirms anything’ (Goodman 1965, p. 75). Thus 
for Goodman the task of science is to differentiate between predicates like green 
and raven and predicates like grue and non-raven. For Goodman, predicates green 
and raven were projectable, i.e. name a kind in the world and therefore are useful in 
developing inductive inferences and scientific laws (Rosenberg 2005). Grue and 
non-raven being non-projectable predicates refer to nothing in the world and are 
therefore scientifically useless.

According to Goodman, predicates that have a long history of projection are 
regarded as entrenched. For Goodman, when making an induction, unentrenched or 
minimally entrenched predicates should be disregarded in favour of well-entrenched 
predicates, thus we should disregard grue emeralds in favour of green emeralds 
(Goodman 1965). Goodman’s example serves to illustrate what W.V.O. Quine had 
articulated several years earlier, that meaning is a very unreliable foundation for 
knowledge and that science should ground its understanding of the world in 
projectable objects. However, unlike many of the philosophers before him, Quine 
did not regard meaning and objects to be dichotomous but instead regarded them as 
two different aspects of a single field of knowledge.
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5.5  Quine’s Two Dogmas

5.5.1  Introduction

In his influential paper the Two Dogmas of Empiricism Quine’s (1951, 1961) col-
lapsing of the analytic/synthetic distinction had profound implications for episte-
mology by effectively eliminating philosophy as the mechanism grounding scientific 
knowledge. In short, Quine no longer recognised meaning and objects to be epis-
temically distinct. The collapsing of this distinction also had implications for the is/
ought dualism, as it too relied on matters of fact being distinct entities. Hilary 
Putnam (2002) explored the implications of the is/ought collapse which will be 
examined later.

5.5.2  One Object – Many Meanings

Prior to Quine, logical positivism had posited that there was a direct connection 
between meaning and observation. However, drawing on Frege’s distinction between 
the ‘Morning Star’ and the ‘Evening Star’, two terms that carry different meanings but 
refer to the same planet ‘Venus’, Quine argued that ‘[m]eaning…is not to be identified 
with naming’ (Quine 1961, p. 21). Quine was highly sceptical that empiricism, a posi-
tion which demanded tangible or observable evidence, should ground its truths in 
something as intangible as meaning. He compared meaning with Aristotelian essences, 
stating ‘[t]hings had essences for Aristotle, but only linguistic forms have meanings. 
Meaning is what essence becomes when it is divorced from the object of reference 
and wedded to the word’ (Quine 1961, p. 22). Thus for Quine words could not provide 
firm grounds on which to build scientific knowledge. Quine’s concern in relation to 
consistency in meaning was central to his dismissal of analytic knowledge.

5.5.3  Collapse of the Analytic/Synthetic Dichotomy

Analytic knowledge is derived through recognition that there exists a synonymy of 
meaning. The analytic statement ‘all husbands are married men’ is deemed true 
based on the synonymy of meaning between the terms ‘husband’ and ‘married 
man’. However, Quine argued that there were no grounds for the synonymy of 
meaning outside of usage. When a lexicographer relies on a synonym to provide a 
definition s/he is not establishing the grounds of that synonymy, s/he is conducting 
a report on usage. Quine (1961, pp. 24–5) states:

Just what it means to affirm synonymy, just what the interconnections may be which are 
necessary and sufficient in order that two linguistic forms be properly describable as 
synonymous, is far from clear; but whatever these interconnections may be, ordinarily they 
are grounded in usage.
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Thus for Quine analytic statements were reflections of convention grounded in a 
presumed but unverified synonymy between two synthetic statements. If that syn-
onymy could only be confirmed through empirical investigation, then the distinc-
tion between analytic and synthetic statements is arbitrary. Quine (1961, pp. 36–7) 
concludes:

[F]or all it’s a priori reasonableness, a boundary between analytic and synthetic statement 
simply has not been drawn. That there is such a distinction to be drawn at all is an 
unempirical dogma of empiricism, a metaphysical article of faith.

Having established that there was no qualitative difference between analytic and 
synthetic statements Quine proceeded to discuss logical positivism’s verification 
theory of meaning4 and its reliance on reductionism. Contrary to Frege’s and 
Russell’s atomic understanding of meaning, which reduced meaning to atomic 
units, Quine’s anti-reductionist stance regarded science to be a singular entity, a 
‘total science’, a ‘force whose boundary conditions are experience’ (Quine 1961, 
p. 42). Quine described the entirety of scientific knowledge as ‘a man-made fabric 
which impinges on experience only along the edge’ (Quine 1961, p.  42). When 
experience creates a conflict, truth values are redistributed through the interior of 
the field where more established theories are located. Quine argued that so much of 
science is so undetermined by experience that there is huge latitude in how truth 
statements could be re-evaluated. Thus ‘[a]ny statement can be true come what may, 
if we make drastic enough adjustments elsewhere in the system’ (Quine 1961, 
p. 43). He pointed out that we have a natural tendency towards conserving the struc-
ture of this fabric, thus empirical data is more likely to undergo reinterpretation to 
fit theory rather than the other way around. Despite this Quine continued to regard 
himself as an empiricist who recognised ‘the conceptual scheme of science as a 
tool, ultimately, for predicting future experience in the light of past experience’ 
(Quine 1961, p. 44). Quine believed in physical objects but only in so far as they 
have a superior capacity for grounding knowledge and predictions. Quine regarded 
the objects of any particular scientific enquiry as the grounding mechanism for that 
science; in this way Quine’s naturalism established science as its own grounding 
mechanism. As he states ‘[o]ntological questions, under this view, are on a par with 
questions of natural science’ (Quine 1961, p. 45). Thus Quine regarded knowledge, 
i.e. the ability to make accurate predictions, as emerging from the study of scientific 
objects rather than philosophical meaning.

Of particular interest to this book is that despite viewing science as a single entity 
or total science, Quine’s description of the fabric of science contains inherent epis-
temic oppositions suggestive of the perspectives we now know as post- structuralism 
and realism. His recognition of theory as a kind of a priori web that constrains our 
understanding of the world and to which we are committed to maintaining is very 
post-structuralist. In other words, theory acts as a lens framing and constraining our 
understanding. Conversely his belief that empirical investigation of scientific objects 

4 Quine interpreted the verification theory of meaning as stating that ‘the meaning of a statement is 
the method of empirically confirming or infirming it’ (Quine 1961, p. 37).
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is the only reliable mechanism for confirming statements about the world conforms 
to realism. Thus Quine’s Two Dogmas seems to point in the direction of two oppos-
ing epistemological perspectives: post-structuralism and scientific realism.

The primary difference between post-structuralism and scientific realism is that 
the former presumes access to the real world to be always mediated by a priori 
meaning (language frames and constrains our understanding), while the latter 
presumes the real world to be discoverable through a posteriori investigation 
(experience produces knowledge described through language). This distinction 
between mediated (knowledge is determined by language) and unmediated 
(knowledge is determined by experience) access to reality did not emerge with 
Quine but has roots that go back to Greece in the fifth century BCE.  Aristotle 
believed the world of the senses was the real world and was an advocate of empirical 
investigation. Plato on the other hand believed that what appeared to us as real was 
a mere shadow of reality – a reality we are unable to access. In the middle ages 
realism referred to mind-independent properties5 in the world and was contrasted 
with nominalism, mind-dependent properties6 emerging from sensory consciousness. 
During the Enlightenment realism was contrasted with idealism which regarded all 
knowledge as emerging in the mind and assumed that reality, in the sense of a mind- 
independent world,7 doesn’t exist (Marcum 2008). Interestingly the two major 
discourses on atypical sex also divide along similar lines: scientific realism and 
post-structuralism. To understand how these two metaphysical positions produce 
contrasting epistemologies of atypical sex, we will now explore both.

5.6  Realism and Naturalism

5.6.1  Scientific Realism

Broadly speaking realism is any position that endorses belief in the reality of some-
thing (Chakravartty 2017). As suggested above there are many forms of realism 
which differ considerably, one of which is scientific realism, though it too has sev-
eral variants. Scientific realism emerged following logical positivism’s dismissal of 
realism as a metaphysical irrelevance. According to Rosenberg, scientific realism is 
the ‘thesis that the claims of theoretical science must be treated as literally true or 
false’ (Rosenberg 2005, p. 200). Rosenberg further explains, ‘on this view theories 
must be interpreted literally, not as making claims whose meaning is connected to 

5 ‘Mind-independent properties’ refers to properties that are not products of the mind, e.g. gravity. 
They exist in the absence of an observer.
6 ‘Mind-dependent properties’ refers to properties that are products of the mind e.g. colour. They 
exist only in the mind of the observer.
7 ‘Mind-independent world, refers to a world that exists outside of human experience. Often con-
trasted with mind-dependent world, which refers to a world existing only within a mind (usually 
God’s).
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observations, but as telling us about things and their properties’ (Rosenberg 2005, 
p. 92). Scientific realists accept that the objects of scientific theory are real, that is 
they exist in an external, mind-independent, unveiled and unmediated reality, even 
if they cannot be observed. Descriptions of scientific realism often highlight the fol-
lowing four dimensions:

 1. Metaphysic – scientific reality is mind-independent.
 2. Semantic – scientific terms refer to real observable and unobservable objects, 

properties and events, which are understood as literally true or false.
 3. Epistemic – scientific theories give true or approximately true descriptions of the 

observable and unobservable world.
 4. Asymptotic – scientific knowledge is progressing toward an ever-closer under-

standing of reality.

Thus, scientific realism is an uncomplicated way of understanding reality which 
takes the world at face value. It is contrasted with many different perspectives 
including: post-structuralism, which views reality as emerging within discursive 
(knowledge/power) structures.

5.6.2  Medical Realism

Medical realism is a subset of scientific realism which views biomedical practice as 
capable of producing equivalent truths to that of scientific practice. Medical realism 
views the objects of its enquiry: bacteria, viruses, bones, blood, organs, hormones, 
development, sex differentiation, disease, abnormal cells, and disorder etc. as real 
objects or processes in the world which can be understood through instrumentation, 
investigation and experimentation (Marcum 2008). However, many would and do 
argue that while there may be similarities between scientific and biomedical practice 
there are fundamental differences. Some of the terms above arguably refer to objects 
in the world; using our senses (or a microscope) we can see bone, cells or blood. 
Equally, through observing a biological organism over time we can see it develop 
and differentiate from a single fertilised cell into an adult. However, there are some 
terms such as ‘abnormal’ or ‘disorder’ where it is less clear that what they refer to 
is actually observable. While the terms ‘abnormal cell’ or ‘disorder of sex 
development’ refer to objects in the world, these terms appear to carry additional 
evaluative content that make a moral or ought claim about these biological objects 
or processes. It could be argued that the terms ‘abnormal’ or ‘disorder’ refer to 
variations from statistical averages where ‘abnormal’ might mean statistically 
unusual or ‘disorder’ might mean unexpected. However, biomedicine exists 
primarily to diagnose and cure disease and restore health. Thus, biomedical practice 
is not merely about observing the world, it involves identifying an ideal (health), 
conducting evaluations relative to that ideal (diagnosis) and interventions to restore 
that ideal (cure).
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5.6.3  Naturalism

While biomedicine may be looking at objects in the world, it is doing more than 
observing them; it is looking at these objects through an evaluative lens which 
defines objects in accordance with the ideal of health. Thus, biomedical facts are 
instances where Hume’s is/ought or fact/value dualism appears to collapse since 
biomedical objects appear to carry implicit ought. As Kincaid and McKitrick (2007, 
p. 1) suggest ‘within philosophy there has been a growing interest and appreciation 
for the connections between issues of value and issues of fact…Biomedical science 
is a paradigm instance where the two intersect’. If we employ Hume to gain an 
understanding of biomedical fact, we can regard value as the application of 
subjective experience (pain or suffering) onto an object (body or body part), which 
combine to mean ‘disease’. As suggested above, scientific realists may argue that 
diseases are real things in the world; when you look under a microscope you can see 
cancer cells. However, as Hume’s distinction suggests, while we may be able to see 
cancer cells, we can’t see the bad of those cells, that sense of bad (disease) relates 
to our subjective experience of pain or our capacity to empathise with other’s 
subjective experience of pain. If we genetically evolved so that these same cancer 
cells became a source of pleasure or benefit rather than pain or suffering, they would 
no longer be regarded as a disease. This suggests that the meaning of at least some 
biomedical terms does not directly map onto the object but has some subjective 
content. However, such subjective content, as Quine argued, is a highly unreliable 
ground for scientific knowledge. In addressing the problem of inherent value, 
biomedicine follows Quine and employs naturalism – the idea that scientific theory 
is self-grounding – to resolve the issue (Kincaid and McKitrick 2007). The scientific 
theory that is used to ground inherent biomedical value is Darwinian natural 
selection. From the perspective of biomedical naturalism, a body can be regarded as 
diseased or disordered if it possesses some inherent or acquired biological or 
environmental characteristic that impedes its survival or capacity to reproduce, 
which cannot be attributed to accident or disaster. From this perspective sex is a 
collection of biological objects and processes that permit reproduction, the driving 
force of natural selection. Anything that diminishes reproductive capacity threatens 
the survival of the species. Thus, from the joint perspective of scientific realism and 
naturalism sexed bodies refer to mind-independent biological objects that are 
necessary for reproduction. Sexed bodies incapable of reproduction are therefore 
understood to be objectively disordered.

While Quine attempted to escape the problem of grounding knowledge in mean-
ing by grounding knowledge in scientific objects, others were not convinced that the 
problems of meaning could be so easily resolved. Rather than accepting biomedical 
terms as objectively describing the world, post-structuralists regard biomedical terms 
as relative to particular epistemic perspectives, i.e. that there is no necessary relation-
ship between biomedical terms and objects in the world. While biomedicine has been 
enormously influential in the management of atypical sex, much of the criticism of 
this management has been informed by post-structuralism (Kessler 1990, 1998; 
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Karkazis 2008). However, as I have argued this means atypical sex is intersected by 
two distinct and incompatible versions of reality, which produces significant com-
munication problems between experts and can harm patients through disinterpella-
tion. As my aim is to facilitate cross-disciplinary communication and develop a 
common epistemic ground, I will now describe the post-structuralist perspective.

5.7  Poststructuralism

5.7.1  Introduction

Since the time of the Enlightenment up until the middle of the twentieth century, 
science enjoyed a privileged position within society as the purveyor of knowledge 
and truth, so much so that academic legitimacy and authority depended on the extent 
to which a field of knowledge could present itself as a science. Following the 
publication of Gottlob Frege’s book, Foundations of Arithmetic first published in 
1884, science took what it now referred to as the linguistic turn (Frege 1953). While 
this turn proved problematic for natural science (underdetermination of scientific 
facts and incommensurability of scientific theories), it opened the door to different 
kinds of science which were less concerned with external objects and more 
concerned with internal subjective and inter-subjective processes, in particular the 
structure of meaning. Not surprisingly this approach is now known as structuralism. 
The earliest proponent of what we now call structuralism was the French linguist 
and semiotician Ferdinand de Saussure (1857–1913). While Saussure (1960) made 
a considerable contribution to linguistics, it is his semiotics that is of particular 
interest to us here. Saussure demonstrated that culture is about shared meaning 
which can only be shared through a common language. However, language is not 
limited to words; anything that can act as a sign is part of language. Thus, words, 
symbols, sounds, images, photographs, facial expressions, objects and even clothing 
all convey meaning. Saussure noticed that in different cultures the same thing could 
carry a different meaning. Thus, he realised that things and their meanings were 
distinct. While things may act as signs within language, these signs comprise two 
parts, the signifier –that is the thing itself, and the signified – that is the meaning that 
is communicated. A significant feature of Saussure’s semiotics is that there is no 
necessary relationship between the signifier and the signified, i.e. there is no link 
between an object and what it means. Signs are components within a language 
system whose meaning is defined in relation to other components within that system. 
Outside a system of signs, signifiers signify nothing, they are meaningless. From a 
structuralist perspective what is understood as reality is a system of signs that has no 
necessary relationship with the external world. Thus, while structuralists do not 
deny the existence of an external world, they regard that world as meaningless, since 
meaning can only emerge within an a priori system of signs (Hall 1997). In the 
early 1960s one US philosopher of science, Thomas Kuhn (1922–1996) used 
structuralist methods to critique scientific knowledge with devastating effect.
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5.7.2  Kuhn’s Paradigmatic Science

In his book The Structure of Scientific Revolution Thomas Kuhn (1962, p.  24) 
describes most normal science as

an attempt to force nature into the preformed and relatively inflexible box that the paradigm 
supplies. No part of the aim of normal science is to call forth new sorts of phenomena; 
indeed those that will not fit the box are often not seen at all.

Thus Kuhn first proposed that the objects or phenomena that scientists are capa-
ble of seeing are framed and constrained within a particular paradigmatic perspec-
tive. In other words, scientists do not discover objective truth, but create truth 
relative to their paradigm. The aim of paradigmatic activity is to solve the puzzles 
identified by the paradigm and every paradigm develops a set of rules, instruments, 
experiments, methods and processes to that end (Kuhn 1962). This is what Kuhn 
refers to as the practice of normal science. However, as normal paradigmatic activ-
ity progresses the constituent elements of the paradigm become increasingly exact 
but also more rigid. Eventually experimentation and/or observation produces a fun-
damental anomaly, a puzzle that cannot be resolved in accordance with the rules and 
methods of the paradigm. This paradigmatic crisis leads to what Kuhn refers to as 
extraordinary science, which is characterised by frenzied activity and a new will-
ingness to consider the previously inconsiderable, as scientists look at the problem 
from novel perspectives in order to solve this fundamental problem. According to 
Kuhn, this eventually results in a paradigm shift, which involves the emergence of 
a new theory with new rules and methods. What is particularly interesting about 
Kuhn’s analysis is that to accept the new paradigm as a solution or even see the solu-
tion contained within the new paradigm requires a fundamental change the scien-
tist’s perception of reality. Kuhn (1962, p.122) states:

the scientist who embraces a new paradigm is like the man wearing inverting lenses. 
Confronting the same constellation of objects as before and knowing that he does so, he 
nevertheless finds them transformed through and through.

Kuhn applies this paradigmatic understanding of reality to perception more gen-
erally. Kuhn (1962, p. 113) states that reviewing the literature

makes one suspect that something like a paradigm is prerequisite to perception itself. What 
a man sees depends both upon what he looks at and also upon what his previous visual- 
conceptual experience has taught him to see.

According to Kuhn there is no epistemic unit that we can refer to as ‘science’. 
Science is rather a collection of distinct epistemic units involving diverse practices 
and requiring correspondingly diverse perceptions of reality. There is also no epis-
temic exterior to paradigms that permits a neutral evaluation of opposing paradigms, 
all scientific knowledge is paradigmatic. As these paradigms are irreducible cross-
paradigmatic communication is difficult but so too is cumulative progression of 
scientific knowledge. Kuhn concludes that we ‘have to relinquish the notion…that 
changes of paradigm carry scientists…closer and closer to the truth’ (Kuhn 1962, 
p. 170).
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5.7.3  Foucault, Power and Discourse

While Kuhn specifically recognised scientific knowledge to be organised into epis-
temic units, Michel Foucault recognised all knowledge to organised into epistemic 
units. However, unlike Kuhn who regarded paradigms to be created and maintained 
by scientists’ subjective desire to solve puzzles, Foucault (1972) recognised these 
units to be maintained by power relations operating at a broader social level rather 
than at the level of the individual subject. This shift in focus in the study of language 
from structure to power has led to the emergence of a new term – poststructuralism. 
For Foucault language was not merely an inert system of social signs, it was part of 
a complex social practice of exercising power. These power practices involved more 
than language, but also incorporated the paraphernalia of power: institutions, build-
ings, uniforms, tools, rituals, laws, moral norms, scientific evidence etc. Foucault 
understood power/knowledge to create and operate within discrete social contexts 
he called discourses.

Like Kuhn, Foucault was particularly critical of the modernist idea that man was 
inexorably progressing toward absolute truth, unified knowledge and technological 
perfection. Of particular interest to Foucault (1972) was what he termed discontinui-
ties or interruptions. Similar to paradigmatic crises, these discontinuities or interrup-
tions ‘show that the history of a concept is not wholly and entirely of its progressive 
refinement’ (Foucault 1972, p. 4). Foucault recognised history to comprise discursive 
unities. Discursive unities can be vast fields of knowledge such as science, concepts 
like evolution or particular objects like sexed bodies. They consist of disparate ele-
ments organised to create an impression of a continuous, progressive, ordered and 
self-evident unit or whole. Foucault’s objective was not to oppose these unities per se 
but to question their self-evidence, excavate their foundations and examine their rela-
tions. In doing so Foucault (1976, 1980) became particularly interested in the mecha-
nisms maintaining these discursive unities – power.

According to Foucault discourses are power strategies that evolve ‘in response to 
a certain number of needs’ (Foucault 1980, pp. 100–1). These needs exist within 
discourse, not individuals; ‘[p]ower relations are both intentional and nonsubjective’ 
(Foucault 1976, p. 94). As Foucault puts it ‘the rationality of power is characterized 
by tactics that are often quite explicit at the restricted level where they are inscribed…
and yet it is often the case that no one is there to have invented them’ (Foucault 
1976, p. 95). Thus, he saw discursive agency emerge at the social level rather than 
from the individual. He states, ‘discourse is not the majestically unfolding 
manifestation of a thinking, knowing, speaking subject, but, on the contrary, a 
totality, in which the dispersion of the subject and his discontinuity with himself 
may be determined’ (Foucault 1972, p.  55). In other words, ‘we’ or ‘I’ do not 
determine who or what ‘we’ or ‘I’ are; what we are, how we behave, feel, think, 
know and understand is determined by discourse.

Foucault recognised language to be discursive, i.e. to be embedded with power/
meaning. In other words, the very mechanisms we might use to communicate or 
contest power structures are already embedded with power, i.e. constraining what 
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we can mean and say, and how we make sense. Foucault explains that ‘[r]elations of 
power are not in a position of exteriority…one is always “inside” power, there is no 
“escaping” it’ (Foucault 1976, p. 95). Like Kuhn’s paradigms there is no exterior to 
discourse, meaning emerges with discourse, that which is outside discourse is 
meaningless, thus power is predetermined by discourse. Even opposing positions or 
perspectives are created and constrained by the very discourses they oppose. To 
have an opposing perspective you must first be comprehensible and if you are 
comprehensible you are already conforming to the established meaning. Further, 
opposing a paradigm provides a contrast thereby contributing to its structural 
reification and priority.

In order to understand how strategies of power emerge we must look at the needs 
that such a power strategy satisfies; we must look at ‘the cells and most basic units 
of society’ (Foucault 1980, p. 100). For this reason, Foucault is opposed to totalising 
concepts like patriarchy or bourgeoisie. He states that ‘[w]e must not look for who 
has the power… (men, adults, parents, doctors) and who is deprived… (women, 
adolescents, children, parents) …Relations of power-knowledge are not static forms 
of distribution, they are “matrices of transformation”’ (Foucault 1976, p.  99). 
Foucault is not saying that large social bodies or institutions don’t exercise power 
on a grand scale, rather that mechanisms of power do not emerge at the grand level, 
but at a more basic level and it is from here that they gradually come ‘to be colonised 
and maintained by global mechanisms’ (Foucault 1980, p. 101). For Foucault ‘[p]
ower must be analysed as something which circulates’ thus individuals both exercise 
power and are constituted by power (Foucault 1980, p. 98). ‘They are not only its 
inert or consenting targets; they are always also the elements of its articulation. In 
other words, individuals are the vehicles of power, not its point of application’ 
(Foucault 1980, p. 98). Thus Foucault does not see power being possessed by the 
powerful and exercised over the powerless; rather, echoing Hobbes, he suggests ‘it’s 
all against all…We all fight each other’ (Foucault 1980, p. 208).

Contrary to scientific realism Foucault did not regard scientific knowledge to be 
objective truth revealed through careful observation and experimentation but rather 
diverse units of discourse maintained and created in the interests of particular social 
need, in which scientists are not autonomous explorers but discursive agents. For 
Foucault knowledge is not an end in itself, it does not inform us about the external 
world a posteriori, it is an a priori means to discourse’s end. Thus Foucault was not 
interested in contesting science qua science, for him that would merely contribute 
to an oppositional framework maintaining science’s privileged status as a social 
regulator. Instead he was more interested in exposing the power interests behind the 
apparently natural or self-evident ‘truths’ in the world. Foucault (1972, p. 25) states:

These pre-existing forms of continuity, all these syntheses that are accepted without ques-
tion, must remain in suspense. They must not be rejected definitively of course, but the 
tranquillity with which they are accepted must be disturbed; we must show that they do not 
come about of themselves, but are always the result of a construction the rules of which 
must be known, and justification of which must be scrutinized.

5.7  Poststructuralism



72

While Foucault had a lot to say about medicine (Foucault 1980), psychiatry and 
sexuality (Foucault 1976), his reluctance to engage in ‘totalising’ discourses meant 
that he felt it pointless to get embroiled in debates concerning sex and gender equal-
ity, as this merely reified these discursive objects. However, in the early 1990s phi-
losopher Judith Butler applied much of Foucault’s theory of discourse to sex and 
gender producing a new field of knowledge – queer theory.

5.7.4  Butler, Sex and Gender Performance

In Gender Trouble, Judith Butler (1990) draws on Foucault to argue that ‘[t]here is 
no gender identity behind the expressions of gender; that identity is performatively 
constituted8 by the very “expressions” that are said to be its result’ (1990, p. 34). 
Butler criticised the scientific model in which gender is understood as the cultural 
expression of sex. Butler (1990, p. 185) argues that.

gender is not to culture as sex is to nature; gender is also the discursive/cultural means by 
which “sexed nature” or “a natural sex” is produced and established as “prediscursive,” 
prior to culture, a politically neutral surface on which culture acts.

For Butler gender is not underpinned by a sexed substance but is inscribed on the 
body through gender performance. Butler (1990, p. 185) suggests:

Such acts, gestures, enactments, generally construed, are performative in the sense that the 
essence or identity that they otherwise purport to express are fabrications manufactured and 
sustained through corporeal signs and other discursive means. That the gendered body is 
performative suggests that it has no ontological status apart from the various acts which 
constitute its reality.

Butler argues that the performance is ‘never fully self-styled’ (Butler 1990, 
p. 190) but ‘is effected with the strategic aim of maintaining gender within its binary 
frame – an aim that cannot be attributed to the subject, but, rather, must be under-
stood to found and consolidate the subject’ (Butler 1990, p. 191). In other words, 
there is no ontological core to our gender identity or performance; for Butler gender 
is a product of discourse not biology.

Butler refers to feminist efforts to contest the ‘biology is destiny’ hypothesis by 
differentiating between biological sex and socially constructed gender. However, 
Butler argues that use of the term ‘women’ presumes a gender binary which 
mimetically reflects sex, concluding: ‘the distinction between sex and gender turns 
out to be no distinction at all’ (Butler 1990, p.  10). According to Butler this 
distinction hermetically seals sex – gender’s ontological core – from social criticism. 
Butler suggests that opposing the privileging of ‘men’ by collectivising as ‘women’ 
will be self-defeating because it perpetuates the social distinction ‘women’ and 
‘men’ leaving the accompanying inequalities embedded in these terms intact. For 

8 While Erving Goffman (1959) had described social and subjective identity as a context dependent 
performance from the 1950s, Butler (1990) does not mention him.
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Butler both sex and gender are discursively constructed, binary sex is a product of 
looking at the body through a binary gender lens.

Thus, from the joint perspective of post-structuralism and queer theory binary 
sex is a social product of a gendered society. ‘Sex’ operates as a prediscursive 
ontological core maintaining gender inequalities. ‘Atypical’ sex is a construct of the 
discourse on sex, which functions to delimit the boundaries of ‘normal’ sex. 
Disordering atypical sex is a normative practice maintaining the gender binary.

5.8  Biomedical and Social Science Perspective on Sex

So far in this chapter I have argued that the different metaphysic and epistemic per-
spectives of biomedical science and social science have their roots in a philosophical 
distinction first developed by David Hume. This distinction was so distinct for Hume 
because he regarded knowledge to be transmitted through impressions, pictures in 
the mind, thus he understood the objects of human reason and enquiry to be synony-
mous with their meaning. Following the linguistic turn and the recognition of mean-
ing as the means of transmitting knowledge Hume’s distinction became more 
clouded. Within the field of science, the realisation that meaning has no necessary 
relation to the objects referred, led to the collapse of logical positivism’s analytic/
synthetic distinction and the emergence of Quinean naturalism. The same problem 
viewed from a linguistic perspective led to the understanding of language as a system 
of signs comprising signifier and signified, and the emergence of Saussurian structur-
alism. Following the problematic encounter with meaning the philosophy of science 
has now taken what might be described as the objective return, which views the 
meaning of scientific objects to be synonymous with the object itself (scientific real-
ism) and that scientific knowledge is self- grounding (naturalism). As critical realist/
naturalist Carrie Hull (2006, p. 129) suggests:

important aspects of language are nonlinguistic…our innate ability to recognize and 
respond to pattern and form lies at the heart of language…language evolves in relation to 
the world and, as such, often (but not always) tells us something about that world as a 
consequence.

Here Hull is using Darwinian Evolutionary Theory, the idea that we have an 
inherited capacity to see pattern and form (naturalism), to support her argument that 
meaning directly relates to objects in the world (realism). In stark contrast social 
science, employing a post-structuralist position, has continued in the direction that 
knowledge is constructed through meaning but recognises that knowledge to be 
imbued with power. Post-structuralism has been particularly critical of biomedicine 
which it views as exercising power while disguising that power behind scientific 
realism and naturalism, i.e. presenting value statements as statements of fact 
(Foucault 1972, 1976, 1980; Butler 1990, 2004). This creates a significant problem 
for medicine. Since Hume, science has eschewed the idea that the world is governed 
by some external moral agent or is progressing with any kind of predetermined 
purpose. Thus, while Hume’s first distinction (matters of fact/relations of ideas) has 
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collapsed, for a subject to be regarded as a science, i.e. capable of producing objec-
tive, unbiased and verifiable truths, it has to observe his second distinction (is/
ought). Exercising science in the interest of subjective values, preferences or beliefs, 
for most people, just isn’t science. However, biomedical science, because it con-
cerns our subjective experiences of illness, health, wellbeing and life, conflates the 
is/ought distinction.

If we remember Kittay’s (2006, pp.  96–97) distinction from chapter three in 
which she identifies three types of anomaly, ‘simple variation’ (the unusual), this 
seems to refer to statements of fact (bodies in the world); ‘pathological variation’ 
(the sick), this seems to refer to facts with agreed evaluative content (bodies that 
ought to be well); ‘questionable variation’ (the unclear) this seems to refer to facts 
where there is disagreement regarding the evaluative content (bodies are well/ought 
to be well). While biomedicine has attempted to maintain this distinction by 
differentiating between biomedical science and biomedical ethics, the problem of 
objects having many meanings produces situations that blur this distinction, as is 
the case with the term ‘disorder of sex development’. Clinicians argue that the term 
makes sense from an evolutionary theory point of view, whereas critics argue that it 
is stigmatising and does not reflect the individual’s subjective experiences. Thus in 
a similar way to the relations of ideas/matters of fact distinction, the complexities of 
meaning present problems for the is/ought distinction particularly in areas where 
scientific knowledge and social values intersect, such as biomedicine. One 
philosopher who has explored the is/ought problem is Hilary Putnam.

5.9  Putnam’s Collapsing of the Fact/Value Dichotomy

5.9.1  Black with Fact, White with Convention and Red 
with Value

In his book Collapsing the Fact/Value Dichotomy analytic philosopher Hilary Putnam 
(2002) describes a phenomenon he terms ‘the entanglement of fact and value’ and 
uses the concept of entanglement to undermine Hume’s fact/value distinction. 
Referring to Quine’s (1951, 1961) Two Dogmas which collapses the analytic/syn-
thetic dichotomy, Putnam argues that this phenomenon collapses the fact/value 
dichotomy in an analogous way. Putnam asserts that since ‘it is the concept of the 
“factual” that does all of the philosophical work’ in the analytic/synthetic and the 
fact/value dichotomies, the abandonment of fact as a distinct mechanism for ground-
ing knowledge effectively destroys the basis on which both dichotomies were built 
(Putnam 2002, p. 21). For Putnam, Quine’s abandonment of the analytic/synthetic 
distinction in which a clear notion of fact is eliminated raises the question: ‘what 
happens to the fact/value dichotomy’ (Putnam 2002, p. 30, emphasis in original).

To answer this question Putnam borrows a metaphor from the philosopher- 
economist Vivian Walsh, which he in turn adapted from Quine: ‘“if a theory may be 
black with fact and white with convention, it might as well…be red with values”’ 
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(Walsh 1987, in Putnam 2002: 30, ellipsis added). This is adapted from Quine’s 
(1960, p. 374) quote in Carnap and Logical Truth in which he further articulates the 
structure of his fabric of knowledge:

The lore of our fathers is a fabric of sentences. In our hands it develops and changes, 
through more or less arbitrary and deliberate revisions and additions of our own, more or 
less directly occasioned by the continuing stimulation of our sense organs. It is a pale grey 
lore, black with fact and white with convention. But I have found no substantial reason for 
concluding that there are any quite black threads in it, or any white ones.

Thus Putnam is drawing on Walsh to extend Quine’s collapse of the analytic/
synthetic distinction to include the ‘red’ of value in the ‘pale grey’ fabric of scien-
tific knowledge. Supporting this position Putnam argues that scientific practice pre-
supposes many epistemic values. Coherence, simplicity and beauty all constitute a 
necessary part of what is thought to be good science. Though these may not be ethi-
cal or moral judgements, Putnam argues they are nevertheless inherent values 
embedded in the fabric of science. Putnam argues that ‘epistemic values guide us in 
pursuing right descriptions of the world’ (Putnam 2002, p. 32). Putnam introduces 
the concept of thick ethical concepts which refer to concepts that can be both 
descriptive and evaluative simultaneously. Terms like ‘cruel’, ‘crime’, ‘strong’ and 
‘skilful’ are all thick ethical concepts and all create problems for arguing in favour 
of a clear fact/value distinction. In an effort to overcome this difficulty advocates of 
the fact/value distinction attempted to split thick ethical concepts into a descriptive 
and evaluative component, but according to Putnam this founders on the impossibil-
ity of describing what these terms mean without their evaluative component. Putnam 
also points out that our evaluation of values is guided by these same values. Though 
this justification is clearly circular, Putnam (2002, p. 32) argues ‘it is still justifica-
tion enough for most of us’. We simply acknowledge that ‘we see through the lenses 
of those very values’ (Putnam 2002, p. 33, emphasis in original). An important char-
acteristic of thick ethical and epistemic descriptions is the speaker’s ability ‘to iden-
tify imaginatively with an evaluative point of view’ (Putnam 2002 p. 39, emphasis 
in original). Putnam argues, this is what enables us when using the term ‘brave’ to 
differentiate between the genuinely brave act of saving a young child from a burning 
building from the foolhardy act of saving a ham sandwich from a burning building. 
Thus Putnam suggests that scientific language relating to objects/facts is also 
embedded with value, and that this evaluative component is inextricable from the 
meaning of the object collapsing the fact/value distinction.

5.9.2  Thick and Thin Ethics

Putnam’s tripartite account of the fabric of knowledge as comprising fact, conven-
tion and value provides a means of recognising how supposedly descriptive bio-
medical terms such as ‘disorder of sex development’ can carry inherent moral value. 
However, I find this concept of value rather impotent. Accepting a more Foucauldian 

5.9  Putnam’s Collapsing of the Fact/Value Dichotomy



76

perspective, I view value as constituting the force of meaning, not merely as a 
passive feature of meaning. In the next section I will adapt Quine and Putnam’s 
account of the fabric of knowledge as an epistemic tool and explain how it might be 
used to resolve disinterpellation.

5.10  Discussion and Synthesis

5.10.1  Introduction

In the previous chapter I described disinterpellation as emerging at the intersection 
of two incompatible versions of reality; the social ideal that sex is binary and 
scientific knowledge that sex is variant. I also described a related problem that 
emerged during discussions of atypical sex nomenclature, the problem of mutual 
mistranslation. This problem relates to a lack of common meaning between the two 
perspectives involved, biomedicine and social science, which made communication 
and consensus difficult. While biomedicine and social science share an interest in 
sex and atypical sex, they are metaphysically and epistemically distinct. Informed 
by scientific realism and naturalism biomedicine’s focus is on objects. Informed by 
post-structuralism and interpretivism social science’s focus is on discursive 
meaning. However, as many of the issues concerning atypical sex relate to both 
objects (sexed bodies) and meaning (how these sexed bodies are interpreted) the 
particular metaphysical and epistemic limitations of each means that concerns 
cannot be addressed solely within one or other field.

In the last decade or so there has been a growing level of recognition generally 
among theorists from both the natural and social sciences of the epistemic limitations 
of focusing too closely on either external objects or socially constructed meaning. 
Many theorists and educators have engaged in efforts to integrate the two perspec-
tives. There are numerous courses now on health and society, social medicine, social 
epidemiology and a Journal of Social Medicine. There are new scientific theories that 
are integrating natural and social science perspectives such as developmental sys-
tems theory. Looking specifically at sex, social scientists such as Kelly Coogan 
(2006) are opposing poststructuralist concepts of sex as excessively anti-ontological 
leaving the biological components of sex, sexuality and sexual health ‘thoroughly 
under-theorized and under-explored’ (2006, p. 20). Coogan proposes ‘reontologizing 
sex differentially – that is, asking what it means politically and theoretically to sub-
scribe to a sexed ontology that is not mired in a dualistic account of biological sex but 
is rather in tune with sex’s inherent biological complexities’ (2006, p. 32, emphasis 
in original). Another author who has grappled with the incompatibility of natural and 
social science is biologist and gender theorist Anne Fausto-Sterling. While Fausto-
Sterling argues that there is no absolute biological signifier neatly dividing humans 
into two sex categories, ‘sex is simply too complex. There is no either/or’; she also 
argues that this does not necessarily mean that there is no ontological foundation to 
behaviour or identity (Fausto- Sterling 2000, p. 3). Thus there are metaphysical con-
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straints within the natural and social sciences which are epistemically limiting. 
Disinterpellation and mutual mistranslation are just two examples which illustrate 
the consequences of these limitations.

Disinterpellation is an ontological crisis that emerges at the intersection of two 
incompatible realities: social ideals (meaning) and biomedical facts (object). While 
natural scientists may have objective expertise and social scientists may have 
discursive expertise, neither is equipped to address this crisis because neither can 
view the problem in its entirety. My aim is to construct an epistemic framework 
conflating the metaphysical perspectives of natural and social science thereby 
providing common ground for critical analysis of disinterpellation and reducing 
mutual mistranslations. This epistemic framework will act as a kind of Rosetta stone 
allowing deeper understanding, freer communication and more frequent 
collaboration between social and natural scientists. The construction of this 
epistemic framework – dynamic coherentism – begins with Quine’s pale grey fabric.

5.10.2  Two Forces

While Quine’s fabric of knowledge, comprising both conventional (meaning) and 
factual (objects) threads, provides a useful tool for translation and grounds for 
analysing disinterpellation, there is one important element missing – power. By this 
I mean the normative power that permeates social ideals, the kind of power that can 
make secrecy and cosmetic surgery seem like the best option. Though Quine’s 
suggestion that ‘our natural tendency [is] to disturb the system as little as possible’ 
does imply some exercising of power, this is not made explicit (1961, p. 45). By 
recognising value as an inherent feature of scientific knowledge, Putnam too goes 
some way to recognising how power mechanisms might operate. However, I feel 
that neither of these really convey the extent to which convention (Quine’s term) 
and meaning (Putnam’s term) can produce knowledge and constrain understanding. 
To understand how power is a constitutive component of language that is articulated 
at all levels of society we require Foucault.

Foucault understood power to be a discursive force that circulates throughout the 
social whole, maintaining power relations. As discursive subjects we exercise power 
but are also constituted by it. For Foucault power is the discursive force that holds 
the fabric of knowledge together. From this perspective Quine’s suggestion that ‘[a]
ny statement can be held true come what may, if we make drastic enough adjustments 
elsewhere in the system’ can be read as a power practice maintaining power relations 
(1961, p. 43). What I feel is missing from Foucault’s account of power is the role 
that (the always discursively mediated) external world can play in disrupting power 
relations. However, for Quine convention or power is only one force, the other 
comes from experience: empirical exploration of objects and phenomenon. While 
convention may be a force for maintaining the structure of the fabric of knowledge, 
empirical experience may be a dynamic force for change. As Quine states ‘no 
statement is immune to revision’ (1961, p. 43). For Quine empirical investigation is 
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a second epistemic force that can work with the force of convention, further 
embedding particular knowledges or, in opposition, contesting these knowledges 
and leading to revision.

5.10.3  Dynamic Coherentism

In attempting to integrate a Foucauldian concept of power into Quine’s fabric, I will 
not employ Putnam’s method of introducing additional coloured threads. Similar to 
Quine I recognise the fabric of knowledge to be grey, but unlike Quine I see it as 
black with discourse and white with fact, where discourse is understood from a 
Foucauldian perspective as comprising power, knowledge, value and convention. 
Like Quine I do not regard any of the threads as entirely black or white, thus I regard 
all experience to be mediated by discourse and all discourse to be informed by 
experience. However, I do not regard all knowledge to be produced in equal measure 
through discourse and experience, rather, that knowledge sits on a continuum from 
analytic a priori, what Quine described as occupying the centre of the fabric, to 
synthetic a posteriori, what Quine describes as occupying the fringes of the fabric. 
Thus unlike Hume and the logical positivists who regarded the analytic/synthetic 
distinction as representing two mutually exclusive aspects of knowledge, I regard 
discourse-experience to be a co-determining continuum. Though Hume’s negation 
test was designed to differentiate between relations of ideas and matters of fact 
understood as distinct entities, I believe that his test can still be used to indicate 
where on the continuum (or within the fabric of knowledge) a particular statement 
is situated, i.e. the extent to which a statement is analytic or synthetic.

5.10.4  Reinvigorating Hume’s Negation Test

Hume negation test holds that the contrary of a matter of fact cannot be a contradic-
tion. In other words, if something is to be recognised as a fact rather than a linguistic 
convention it must be subject to revision, i.e. accommodate the possibility of con-
tingency. Thus contingent statements are matters of fact (synthetic) and necessary 
statements are relations of ideas (analytic). However, I am arguing that the negation 
test can also reveal the degree to which a statement is analytic – synthetic and can 
therefore operate as a test to indicate the degree to which a particular belief or state-
ment has become socially fixed a priori or remains open to revision a posteriori. For 
example, in relation to sex/gender it might be stated that ‘women have long hair not 
short hair’. The contrary statement that ‘women have short not long hair’, while 
seeming not to correspond to our general perception of women’s hair length prefer-
ences, is not really a contradiction because we can imagine a scenario where women 
may have short and not long hair. However, the contrary of the statement that 
‘women have vaginas not penises’ does seem to be a contradiction. The statement 
‘women have penises not vaginas’ seems to contradict our definition of what it is to 
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be a woman to the point that the statement seems nonsensical. Nevertheless, if 
pushed we may be able to think of scenarios where a woman might have a penis. A 
male to female transsexual who is living as a woman but has not undergone sex 
reassignment surgery might be regarded as a woman with a penis (depending on 
your definition ‘woman’).

The point these two statements illustrate is that the negation of the former seems 
less of a contradiction than the negation of the latter; thus, I am arguing that Hume’s 
negation test can be used to identify the differing degree to which statements are 
open to contingency or are socially fixed, i.e. where on a continuum between 
analytic-synthetic a statement is situated. In the above example the former (length 
of hair), is less socially fixed and more open to contingency than the latter (type of 
genitalia), in defining the term ‘woman’. Thus, despite the collapse of Hume’s 
matters of fact/relations of ideas dichotomy into a single fabric or total science, his 
negation test can continue to operate as a means of identifying where on this 
epistemic fabric our beliefs are located, at the fringes (contingent) or in the centre 
(socially fixed).

5.10.5  Disinterpellation – A Tear in the Fabric of Knowledge

Having modified Quine’s pale grey fabric, I will attempt to describe disinterpella-
tion relative to this fabric. As mentioned, I regard this fabric as comprising two 
forces, one is white with experience (sensory engagement with objects) and the 
other is black with discourse.9 However, like Quine I regard there to be no fully 
black or white fabric. At the paler edges of this fabric, knowledge is highly contin-
gent, and modification causes little controversy. Proceeding towards the centre of 
the fabric, knowledge becomes increasingly darker as it becomes increasingly more 
fixed and correspondingly, modification becomes increasingly more controversial 
or contradictory. Where these two forces operate in unison the structure of the fabric 
is maintained; however, when the two are in opposition the structure of the fabric 
needs to change to bring about equilibrium and remove the tension. Quine (1961, 
pp. 42–3) states:

Total science is like a field of force whose boundary conditions are experience. A conflict 
with experience at the periphery occasions readjustment in the interior of the field. Truth 
values have to be redistributed over some of our statements. Re-evaluation of some 
statements entails re-evaluation of others, because of their logical interconnections…But 
the total field is so underdetermined by its boundary conditions, experience, that there is 
much latitude of choice as to what statements to re-evaluate in the light of any single 
contrary experience. No particular experiences are linked with any particular statements in 
the interior of the field, except indirectly through considerations of equilibrium affecting 
the field as a whole.

9 I have inverted the colour scheme of Quine’s fabric which was black with fact and white with 
convention. The reason is purely aesthetic, I find the picture of a fabric black at the edges and white 
in the centre somehow discordant, while the inverse seems to comfortably fit the sense of what I 
am trying to convey.
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What is particularly interesting about Quine’s account is how knowledge works 
to maintain equilibrium between the forces of convention and experience. The 
struggle to maintain equilibrium is particularly evident where the discursive pre-
sumption that sex is dualistic is repeatedly confronted by biological evidence that 
sex is variant. In the nineteenth and early twentieth centuries the repeated encoun-
ters with sex variance led to deeper and deeper explorations of the body in the 
search for some biological mechanism for maintaining the two-sex system. When 
this could not be found, psychological theories emerged that deemed it appropriate 
to surgically ‘correct’ sex variance and lie to patients, thus equilibrium was main-
tained by rendering sex variance invisible. However, the combination of several 
biomedical scandals and greater awareness of patients’ human rights have, in recent 
decades, put clinicians under considerable moral and legal pressure to fully disclose 
the patient’s diagnosis, bringing sex variance to light and requiring, once again, that 
some mechanism be found to achieve equilibrium. While biomedical understanding 
of sex is constantly subject to revision, the idea that there are two sexes/genders 
remains socially entrenched. The entrenchment of this dualism means that though 
biomedical practitioners are aware of a broad range of sex variance, it is always 
viewed through a dualistic a priori lens and is therefore often pathologised or stig-
matised. However, as I have argued, articulating a diagnosis of sex variance is quali-
tatively different from most other diagnoses because sex is viewed as the ontological 
core of gender, which for most people, is a fundamental element of their identity. 
Thus from a quasi-Quinean perspective, disinterpellation emerges as a subjective 
experience where the force of biological fact and the force of social discourse are so 
suddenly and violently in opposition that the fabric of knowledge is not just strained 
but torn, disturbing the patient’s perception of reality and their place in it. The way 
to mend this tear and resolve disinterpellation, as both Quine and Rawls have sug-
gested, is to find some mechanism for achieving equilibrium between social dis-
course and biological fact. There are three ways of doing this.

 1. To discover, a posteriori, facts that support the a priori discursive assumption 
that sex is dualistic.

 2. To identify, a posteriori, a mechanism that reframes sex variance in accordance 
with our a priori discursive assumption that sex is dualistic.

 3. To change the a priori discursive assumption that sex is dualistic in accordance 
with a posteriori facts.

Thus in simple terms one of the following must happen: discourse must conform 
to fact, fact must conform to discourse, or the two must find some compromise or 
middle ground. In the next chapter I will explore the first of these mechanisms. In 
relation to the first, (number 1 above), I will examine an approach referred to as real 
essentialism, which combines the concept of fundamental structural traits and seman-
tics to refer to natural kinds as necessary a posteriori truths, and could be used to 
support the idea that sex is necessarily dualistic (see Chap. 6). In relation to the sec-
ond, (number 2 above), I will explore two approaches, the first, biological teleose-
mantics, operates within the philosophy of biology and combines semantics, 
Darwinian natural selection and the concept of biological function to argue that 
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proper functions and malfunctions are necessary truths. The second, the bio- statistical 
theory of disease (BST) operates within biomedicine, employing Darwinian natural 
selection and statistics to argue that disorders and diseases are necessary truths. 
These two approaches come under the heading of naturalism (see Chap. 7). In rela-
tion to the third, (number 3 above), I will explore two new biological approaches: 
Developmental Systems Theory and Neo-Lamarckianism which contest the reductive 
presuppositions and embedded teleology of essentialism and naturalism by adopting 
new approaches to biology which, from a metaphysical perspective might be referred 
to as – emergentism. However, while emergentism may recognise variance and con-
tingency as fundamental features of biology, it does not necessarily eschew norma-
tive statements. Within these highly complex and contingent accounts of biology, 
normative terms such as disorder and disease continue to be used. Thus the final task 
for this work is to identify an appropriate mechanism for grounding normative state-
ments relative to human bodies. For this I will reinstate Hume’s is/ought dichotomy 
and ground ought in embodied experience (see Chap. 8).

5.11  Conclusion

In this chapter I have described disinterpellation as emerging from the intersection 
of two incompatible versions of reality: social ideals and scientific knowledge. 
While both natural science and social science may have expertise relating to one or 
other version of reality, they too are correspondingly constrained by their version of 
reality, making a full analysis of all the components of disinterpellation difficult 
from one or other perspective. While social and natural scientists have attempted to 
collaborate to resolve several issues pertaining to atypical sex, these different 
metaphysical and epistemic differences have led to mistranslations making 
communication and consensus difficult.

I have argued that the metaphysical and epistemic differences between social and 
natural science have their origins in Hume’s matters of fact/relation of ideas 
distinction, which logical positivists adapted and referred to as the analytic/synthetic 
distinction. During ‘the linguistic turn’, logical positivists and semioticians 
identified different properties in language which they felt informed them about the 
world. Semioticians recognised language as a system of signs transmitting meaning 
about the world, logical positivists recognised language (analytic knowledge) as 
mapping onto the world (synthetic knowledge), which permitted philosophical 
analysis of scientific objects. While semiotics evolved into post-structuralism, 
problems emerging within logical positivism eventually led to meaning being 
regarded as an unreliable ground for knowledge. With the failure of logical 
positivism scientific philosophy went in the direction of realism and naturalism. 
Though Quine caused the collapse of logical positivism’s analytic/synthetic 
distinction and sought to ground knowledge in objects, he is also the architect of a 
metaphor that permits analytic/synthetic knowledge to co-exist and even 
co-determine. In order to address the metaphysic and epistemic incompatibility that 
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underpins disinterpellation and inhibits communication between social and natural 
science I have modified Quine’s fabric of knowledge which recognises the analytic 
and the synthetic as forces operating across one field. My version of the fabric is 
black with discourse and white with fact, but like Quine I do not recognise any 
entirely black or white threads. By this I mean that discourse does not emerge in the 
absence of experience, and conversely there are also no discursively unmediated 
experiences. Employing this fabric as a common metaphysical foundation it is 
possible to recognise disinterpellation as an epistemic tear brought about by 
discordance between a priori meaning (analytic) and a posteriori experience 
(synthetic). There are three possible mechanisms that might be used to restore 
coherence and mend the tear: firstly, fact conforms to discourse; since it is not 
disputed that sex variance exists, this would involve identifying some means of 
biologically categorising people into two necessary sexed kinds (known as 
essentialism). Secondly, some middle ground or compromise might be found 
between analytic and synthetic discordance. An example of such a middle ground 
could involve recognising sex variance as a biological (synthetic) and pathological 
(analytic) fact (known as naturalism). Thirdly, discourse conforms to fact, i.e. the 
dualistic meaning of the term sex changes to reflect the potential for contingent 
biological sexes (emergentism). The next chapter will explore the first of these 
mechanisms – essentialism.
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Chapter 6
Disinterpellation and Essential Kinds

6.1  Introduction

Disinterpellation emerges at the moment of diagnostic disclosure when a patient’s 
dualistic understanding of sex is intersected by scientific fact that sex is variant and 
this variance is inscribed onto his/her body disturbing the social coherence of the 
patient’s identity. Disinterpellation is the effect of a discordance between a priori 
ideals (dualistic sex) and a posterior fact (variant sex). This discordance has been 
described as a tear in the fabric of knowledge where two forces, a priori and a 
posteriori knowledge pull in opposite directions. In order to mend this tear, it is 
necessary to construct a mechanism in which these two opposing forces can be 
understood as components within a single fabric of knowledge rather than distinct 
epistemic fields. As discussed in the previous chapter (Chap. 5), this grey fabric is 
black with discourse (a priori knowledge) and white with experience (a posteriori 
knowledge). As discourse-experience are viewed as always codetermining there are 
no entirely black or white threads; the more entrenched a priori knowledge occupies 
the darker centre and the more contingent a posteriori knowledge occupies the 
lighter fringes at the boundaries of discovery. At the end of Chap. 5, three methods 
of resolving disinterpellation, i.e. producing coherence between the a priori and a 
posteriori knowledges were identified.

 1. To discover, a posteriori, facts that support the a priori discursive assumption 
that sex is dualistic.

 2. To identify, a posteriori, a mechanism that reframes sex variance in accordance 
with our a priori discursive assumption that sex is dualistic.

 3. To change the a priori discursive assumption that sex is dualistic in accordance 
with a posteriori facts.

This chapter (Chap. 6) will explore the first of these. In simple terms this means 
finding biological evidence (a posteriori knowledge) that supports the social ideal 
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of two sexes (a priori knowledge), i.e. that human bodies biologically divide into 
two kinds, male and female. This is a form of essentialism which I will explain by 
returning to Hume’s fork. You will remember Hume’s ([1739] 1969, [1748] 2007) 
epistemic distinction: relations of ideas/matters of fact. Statements that are relations 
of ideas are necessarily true or false a priori, i.e. the truth or falsity of a relation of 
ideas can be ascertained through analysis of the statement’s terms. Statements that 
are matters of fact are contingently true or false a posteriori, i.e. the truth or falsity 
of a matter of fact must be ascertained through experience. Thus, for Hume, facts 
are never necessarily true. My dictionary defines sex as the ‘quality of being male 
or female’ (Kirkpatrick 1990, p. 1230). While there is growing awareness of sex 
variance, I think it is reasonable to presume that this definition continues to constitute 
the a priori understanding of sex for the vast majority of people in the Western 
English-speaking world. However, from Hume’s ([1739] 1969, [1748] 2007) 
perspective as sex refers to bodies, objects in the world, the idea that sex is 
necessarily male or female is an anathema because that would involve applying 
necessity to facts – objects in the world. For Hume our understanding of sex must 
always be contingent on experience. Thus, for Hume the experience of variant sex 
changes our understanding of sex. However, when Quine (1951, 1961) collapsed the 
analytic/synthetic (relations of ideas/matters of fact), this laid the epistemic 
foundations for necessary a posteriori facts. Thus one option for resolving 
disinterpellation is to find some mechanism whereby sex can be understood as 
necessarily dualistic. Within science and philosophy the study of a posteriori 
necessary fact is often known as essentialism. While Hume tossed essences on his 
bonfire, recently philosophers have been attempting to retrieve them from the ashes.

Simply put an essence is what makes a thing what it is, and without which it 
would cease to be itself. While this definition applies to individual essences, it can 
also be applied to groups of individuals and understood as the necessary characteris-
tics that permit membership of a group or kind. Groups united through essences are 
often referred to as essential kinds. While essential kinds were central to Aristotelian 
metaphysics, during the Enlightenment the elimination of anything that could not be 
empirically verified, meant that essences were dismissed famously by Hume (2007) 
as nothing more than ‘sophistry and illusion’ (p. 120). However, during the 1970s 
following Quine’s collapse of the analytic/synthetic distinction, two analytic philoso-
phers Saul Kripke (1972) and Hilary Putnam (1973, 1975) began to examine the 
possibility of essences once again. In conducting their analysis both these philoso-
phers draw on a technique called modality or modalism, which involves exploring 
what is possible across different worlds. There are many types of modalism: meta-
physical, epistemic, moral and semantic, each concerned with different fields of pos-
sibility within different worlds. Putnam and Kripke were concerned with semantic 
modalism, in particular denotation, i.e. the relationship between meaning and its 
referend (the thing being referenced). While there is much debate within philosophy 
on the nature and existence of these worlds, our concern is merely whether Kripke 
and/or Putnam’s modalism provides a sufficiently convincing account of biological 
essences to justify the idea that there might necessarily be two sexed kinds. Having 
explored Kripke and Putnam’s modal essentialism, this chapter goes on to explore 
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real essentialism – the idea that individual objects can be grouped as essential kinds 
based on shared necessary characteristics. Finally, this chapter will explore three 
types of biological essentialism which employ very different mechanisms for ground-
ing the essential kinds: homeostatic property cluster kind essentialism, relational 
essentialism and intrinsic essentialism.

From the perspective of disinterpellation we are exploring if there exists any 
essential mechanism dividing humans into two sexed kinds. If so, all people can be 
assigned one or other sex from birth, eliminating any future uncertainty. If not and 
sex is variant this should be incorporated into our field of knowledge so it can be 
assimilated into our understanding of the world and ourselves. In order to gain a full 
understanding of essences and essential kinds we must briefly return to the 
philosopher who first developed these concepts – Aristotle.

6.2  Aristotle on Essential Kinds

Aristotle (2015, 2017) understood all substance in the universe to comprise matter 
and form. Matter refers to substance and form to type. Taking the example of a chair 
its wooden matter has been formed to create the object we know as a chair. However, 
form is more fundamental than shape or structure, it is the essence of a thing, it 
makes a thing what it is but also what it is for – its purpose. Form has no substance 
but can exert change. Matter has substance but cannot change. However, matter 
affected by form does change. Together, form and matter create unities, i.e. things 
that are distinguishable from other things which change over time. For example, 
matter can be formed into a unity such as an acorn, which through continuous action 
by form grows into an oak. Within Aristotle’s metaphysics, natural phenomena are 
not governed by laws, but purposefully progress from a potential to an actual state. 
The process by which natural phenomena achieve or are directed to achieve their 
actual state is described in Aristotle’s teleology or theory of ‘final causes’.1 Aristotle 
viewed teleological progression as initiated by an ‘unmoved-mover’ (Russell 1961). 
For Aristotle, the unmoved mover represented pure form, pure essence and pure 
actuality and the state towards which all things are eternally progressing. However, 
this created a problem: how can living things have eternal essences when they die 
and decay? For Aristotle, essence existed in individuals but also belonged to kinds, 
or species. He understood generation or reproduction to be the means by which a 
kind’s or species’ essence purposely progressed. Aristotle (2014, p. 1) states:

These, then, are the reason of the generation of animals. For since it is impossible that such 
a class of things as animals should be of an eternal nature, therefore that which comes into 
being is eternal in the only way possible. Now it is impossible for it to be eternal as an 
individual (though of course the real essence of things is in the individual) – were it such it 
would be eternal – but it is possible for it as a species. This is why there is always a class of 
man and animals and plants.

1 Though teleological concepts go back via Plato to Socrates, Aristotle is credited as being the first 
to have identified it as an ‘explanatory strategy’ (Rosenberg, 2005: 57).
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Thus Aristotle developed an understanding of kinds/classes/species which did 
not simply reflect similarity among individuals, but individuals united by a shared 
intrinsic essence and purpose.2 Aristotle believed that we can recognise the natural 
purposefulness of a particular species by studying its stages of development. Proof 
of this, he argued, can be seen in the development of plants and animals; an acorn 
always grows into an oak and not into some other kind of tree. This perspective was 
the accepted Western doctrine until the emergence of the British empiricists, most 
notably, Hume.

6.3  Hume on Kinds

6.3.1  Impressions and Ideas

We are returning again to Hume ([1739] 1969) and another distinction, which is of 
central importance to this work, his differentiation between kinds and individuals, or 
what he termed generals and particulars. Before exploring this distinction further, it 
is first necessary to grasp Hume’s understanding of perception. Hume describes the 
mind as experiencing two kinds of perceptions: impressions and ideas. Impressions 
include our immediate experiences of occurrences in the world and include ‘all our 
sensations, passions and emotions as they make their first appearance in the soul’3 
(Hume 1969, p. 49). Ideas are copies of impressions, images that occur in the mind 
‘in thinking or reasoning’ (Hume 1969, p. 49). Hume regarded ideas to be mental 
pictures of impressions, which, using our imagination, we could then combine to 
create complex ideas, allowing us to think of things that do not exist in reality, e.g. 
winged horses. Hume recognises no qualitative difference between ideas or impres-
sions; difference is measured in degrees of intensity, which is why we may find it 
difficult to differentiate between intense dreams and reality: ‘in sleep…our ideas 
may approach our impressions’ (Hume 1969, p. 49). According to Hume we know 
that impressions produce ideas and not the other way around since ‘[a] blind man 
can form no notion of colour; a deaf man of sound’4 (Hume 2007, p. 14).

2 It should also be noted that within Aristotle’s framework, though unities have intrinsic purposes, 
‘they are not in any sense active agents in their own realisation’ (Ayala 1998, p. 48).
3 In the Treatise Hume recognised two orders of impressions: sensations are primary in that they 
produce ideas which when the mind reflects on produce the second order of impressions – emo-
tions or passions, or what Hume also refers to as impressions of reflection. Thus, sensations are 
impressions which occur primary to all ideas; emotions and passions are impressions which fall 
posterior to reflexions (ideas). Hume asserts that though reflexions bring about emotions, they are 
posterior to sensations maintaining his proposition that ideas must always follow impressions.
4 However, some philosophers are critical of this assertion (Bennett 1971). Jonathan Bennett argues 
that as we cannot know each other’s experiences, our agreement on external objects cannot be 
based on shared experience but on shared meaning. Thus Bennett states, ‘Hume’s theory is not that 
ideas pre-require impressions, but that understanding pre-requires impressions’ (Bennett 1971, 
p. 227, emphasis in original). Bennett argues that ‘Hume’s meaning-empiricism’ really provides 
evidence that shared understanding requires shared experience (Bennett 1971, p. 225).
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6.3.2  Abstract Ideas

Having acquired an understanding of ideas we can now explore Hume’s understand-
ing of generals or abstract ideas. In the Treatise Hume states: ‘[a] very material 
question has been started concerning abstract or general ideas, whether they be 
general or particular in the mind’s conception of them’ (Hume 1969, p. 64, empha-
sis in original). In developing his concept of generals Hume was influenced by 
Berkeley. Hume (1969, p. 62) states:

A great philosopher has disputed the receiv’d opinion in this particular, and has asserted, 
that all general ideas are nothing but particular ones, annexed to a certain term, which gives 
them a more extensive signification, and makes them recall upon occasion other individuals, 
which are similar to them.

Hume goes on to describe this as ‘one of the greatest and most valuable discover-
ies that has been made of recent years’ and states that he will ‘endeavour to confirm 
it…beyond all doubt and controversy’ (Hume 1969, pp. 64–5). In his discussion of 
kinds or what he termed ‘generals’, Hume 1969, p. 65) states:

’Tis evident, that in forming most of our general ideas, if not all of them, we abstract from 
every particular degree of quantity and quality, and that an object ceases not to be of any 
particular species on account of every small alteration in its extension, duration, and other 
properties.

Following Berkeley, Hume argues that no object can conform to our general 
concept, except perhaps that individual from which the general is abstracted, 
because every other individual will vary in some degree from the original individual 
from which the general has been abstracted. Thus generals appear to be impossible, 
since variants cannot be eliminated without removing the very criteria by which the 
thing belongs to the general. According to Hume this produces a dilemma as to the 
exact nature of universals. Taking the example of ‘man’, Hume explores whether the 
abstract idea of a ‘man’ represents men of all varieties and qualities, or no particular 
individual man at all. Hume points out that since the former implies ‘infinite capac-
ity in the mind’ and therefore deemed absurd, he suggests that philosophers have 
generally opted for the latter understanding of universals (Hume 1969, p.  65). 
However, Hume presents two propositions to demonstrate that this is also errone-
ous. The first states that ‘the mind cannot form any notion of quantity or quality 
without forming a precise notion of the degree of each’ (Hume 1969, p. 65, empha-
sis in original). The second states that ‘no object can appear to the senses; or in other 
words, that no impression can become present to the mind, without being determin’d 
in its degree of quantity and quality’ (Hume 1969, p. 66).

In his paper Hume’s Theory of Universals, R. I. Aaron regards Hume’s first proposi-
tion opposing the generality of abstract ideas, as weak because it is based on an under-
standing of generals as derived from individual pictures rather than shared meaning 
(Aaron 1942). However, Aaron regards Hume’s second proposition as the ‘most novel 
and most valuable’ in his theory of universals (Aaron 1942, p. 117). Hume’s (1969, 
pp. 67–8) second proposition demonstrating that the concept of universals can neither 
include all possible qualities, nor no particular qualities at all states:
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When we have found a resemblance among several objects, that often occur to us, we apply 
the same name to all of them, whatever differences we may observe in the degrees of their 
quantity or quality, and whatever other differences may appear among them. After we have 
acquired a custom of this kind, the hearing of that name revives the idea of one of these 
objects, and makes the imagination conceive it with all its particular circumstances and 
proportions.

What Hume is suggesting here is that the mind has a propensity to group similar 
objects together, to which it then applies a general name even though there may be 
difference in the quality or quantity between these individuals. Having amassed a 
collection of ideas which signify the general name, the mind is then poised to either 
accept or reject an object that it encounters going by that name. This grouping is not 
based on any a priori understanding of universals but on a posteriori recognition of 
resemblances between objects. This is an important distinction; the prevailing 
Aristotelian Natural Law theory assumed that universals reflected some shared 
internal essence of objects rather than simply grouping things according to a subjec-
tive sense of similarity.

6.3.3  Critique of Hume’s Concept of Generals

One criticism of Hume, which Aaron (1942) makes note of but does not labour on, 
is based on Hume’s assertion that ‘[w]hen we have found a resemblance among 
several objects, that often occur to us, we apply the same name to all of them’ 
(Hume 1969, p. 67). Aaron points out that we usually learn rather than apply the 
name of some object. While I agree with Aaron, I believe that this point can be taken 
considerably further. Not only do we learn names but we often learn how objects 
relate to each other and are categorised as universals. In other words, we not only 
learn the collective name of an object but also all the characteristics by which that 
object subscribes to that name. For example, in establishing the universal ‘cat’ 
children are shown a particular image of a cat or encounter a real cat and are told 
‘this is a cat’. However, the process does not end there; the person showing them the 
image, usually a parent or teacher, will often go on to point out all the identifying 
features that make the animal belong to the category ‘cat’: ‘here are its whiskers’, 
‘here is its tail’, ‘here are its pointy ears’, ‘its soft fur’ and so on. Further, when a 
child exclaims ‘cat!’ when confronted by a small dog, the child’s understanding of 
the universal ‘cat’ is further honed through negation, where the parent or carer will 
explain why those are not the whiskers, claws, legs, hair, ears etc. of a cat but a dog. 
Having gone through this process several times a child confronted with several 
individual cats will realise that though each of these individuals represents a 
particular cat, they will also have learned which characteristics necessarily make 
each image or animal belong to the universal – cat.5

5 In addition to learning the appropriate characteristics of a cat, children are also learning where in 
a system of value ‘cat’ is situated.
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Contrary to Hume, I argue that universals are not just created through the recog-
nition of resemblance but are also learned through a process where significant 
resemblances are taught, remembered and recognised. Thus the boundaries of 
resemblance are socially prescribed rather than individually identified. However, I 
do agree with Hume that universals may operate not entirely consciously, i.e. we 
may not be entirely aware that when we use certain words like cat, dog, woman, 
child etc., that these universals are not evident from the objects themselves, but are 
recognised from learned criteria.

6.4  Quine on Kinds

6.4.1  Kinds and Induction

In response to the problems of induction highlighted by Hempel (1945) and 
Goodman (1965)6 (see Sects. 5.4.2 and 5.4.3), Quine (1969) conducted an explora-
tion into natural kinds in order to examine how knowledge could be acquired and 
inferences made from the study of objects. Acknowledging Goodman’s solution to 
focus scientific enquiry on objects in the world (projectible predicates), rather than 
imaginary objects (non-projectible predicates) – Quine asked whether kinds (object 
grouped according to similarity) can really provide a sufficient ground for inductive 
inferences. Recognising that kinds may seem like the most basic component of 
thought and language, Quine explores the notion that science might be based on 
some rather dubious notion of sameness, which he regards as ‘logically repugnant’ 
(Quine 1969, p. 117). In exploring the parameters of kinds Quine recognises the 
idea of kind membership being synonymous with absolute similarity as problem-
atic. If cats are regarded as forming a natural kind they cannot be regarded as 
belonging to the broader kind animal which seems counter-intuitive. Quine sug-
gests that the expanded notion of comparative similarity allows for a more complex 
and nuanced understanding of kind membership, where kinds can overlap or form 
hierarchies; thus cats can be a kind unto themselves but also a kind of animal. At 
this point, according to Quine, ‘our trivial definition of similarity as sameness of 
kind breaks down’ (Quine 1969, p. 119). Recognising how reliant science is on such 
vague notions of similarity, Quine concludes that ‘science is rotten to the core’ 
(Quine 1969, p.  133). However, Quine regards this rot as possessing ‘a certain 
undeniable fecundity’ in relation to revealing hidden mysteries, making predictions 
and advancing technology (Quine 1969, p. 133).

6 The reader may remember a discussion from the previous chapter which describes how Carl 
Hempel and Nelson Goodman illustrated the limitations of induction through two rather complex 
thought experiments. These experiments profoundly impacted science by illustrating how induc-
tion (science’s primary method of enquiry) does not conform to logic and produces knowledge 
determined as much by what is asked (language), as what is observed (object).
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6.4.2  Kind Recognition and Natural Selection

Similar to Hume, the question for Quine is how our sense of similarity enables sci-
ence to be so successful in using induction to make predictions. Quine (1969, 
p. 127) states:

For me then the problem of induction is a problem about the world: a problem of how we, 
as we now are (by our present scientific lights), in a world we never made, should stand a 
better then random or coin-tossing chance of coming out right when we predict by 
induction.

For Quine the theory of natural selection in the form of behaviourist psychology 
provides ‘a plausible partial explanation’ (Quine 1969, p. 127). He makes the point 
that animals adapted to recognising similarities are more likely to survive and repro-
duce. In other words, the ability to recognise similarity and pattern has evolved as 
an effective tool for survival. Thus Quine argues induction emerged from an innate 
ability to categorise things into kinds. Quine defends the apparent circularity of his 
reasoning where science (natural selection) is grounding science (induction) argu-
ing that his position is a ‘naturalistic one’, i.e. science is self- grounding (Quine 
1969, p. 126).

6.4.3  The Science of Kinds

Similarly, Quine argues with regard to our understanding of similarity and kinds, 
that there is nothing qualitatively different between our innate capacities and the 
capacities of particular sciences; they differ only in ‘degree of methodological 
sophistication’ (1969, p. 129). Quine recognises these degrees of methodological 
sophistication operating on two levels: the historical and the individual. Quine 
sees the ‘progress of similarity standards, in the course of each individual’s matur-
ing years…[as] a sort of recapitulation in the individual of the race’s progress 
from muddy savagery’ (1969 p. 133). However, Quine argues that the notion of 
similarity or kinds is itself quite muddy. As he points out, kinds are context depen-
dent, for example ‘[c]olor is king in our innate quality space, but undistinguished 
in cosmic circles’ (Quine 1969, p. 127). In other words what comes to be recog-
nised as a scientific kind depends on what is significant within a particular scien-
tific context. As we mature as individuals and as a ‘race’, our standards of 
similarity are constantly being revised and advanced. For example, advances in 
genetic understanding have meant that the marsupial mouse is now regarded as 
closer in kind to the kangaroo, than the house mouse, and whales are now regarded 
as mammals and not fish. Though natural selection might explain how we acquired 
the ability to recognise kinds, Quine acknowledges that this does not in itself pro-
vide a theory of similarity.

What Quine attempts to identify is ‘what it means really for a to be more similar 
to b than to c’ (Quine 1969, p. 134). Quine offers a somewhat mechanistic definition 
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of kinds as things that are ‘similar to the extent that they are interchangeable parts 
of the cosmic machine’ (Quine 1969, p. 134). This not only implies similarity but 
similarity regardless of theoretical context. Borrowing Goodman’s concept, Quine 
argues that where these revisions prove favourable to induction, they become 
‘“entrenched”’ or lawlike (Quine 1969, p. 129). Thus for Quine the ultimate goal for 
science is to reach a point where we no longer have to rely on a superficial 
understanding of similarity, and can make inductions based on concrete knowledge 
of the necessary traits constituting a kind. Quine states: ‘[i]n general we can take it 
as a very special mark of the maturity of a branch of science that it no longer needs 
an irreducible notion of similarity and kind’ (Quine 1969, pp. 137–8). What Quine 
is suggesting here is that a mature science no longer needs to refer to kinds in terms 
of similarity because it refers directly to the kind.

For Quine the scientific field of chemistry has achieved this kind of maturity. 
Chemistry no longer has to rely on instrumentalist descriptions but makes statements 
regarding chemical kinds ‘outright in chemical terms’ (Quine 1969, p. 134). For 
Quine this dispels the muddy concept of similarity and creates an acceptable concept 
of kinds: ‘[f]or it is a question now only of distilling purely chemical kinds from 
purely chemical similarity; no admixture of other respects of similarity interferes’ 
(1969, p. 135). Thus Quine might argue we no longer need to refer to water in vague 
terms  – a clear potable liquid, we can refer to it directly through its chemical 
composition – H2O. For Quine this eliminates any need for similarity, water is not 
like anything  – water is H2O.  By contrast Quine recognises taxonomic kinds 
(biological categories) as a ‘striking example of superficiality’ (1969, p. 136). Thus 
it might be argued that Quine recognises two kinds of science, mature science which 
has obtained an understanding of the fundamental structure of its objects and can 
refer to them directly, and immature science which continues to rely on more 
primitive capacities to recognise ‘disreputable and practically indispensable’ 
superficial similarity (1969, p. 137). While Quine regarded biological categories as 
reflecting only superficial similarity, his assertion that scientific objects could be 
described in outright scientific terms opened the same possibilities for biology, 
providing the necessary elements of kind membership could be identified.

6.4.4  Critique of Quinean Kinds

One problem with Quine’s account of kinds, that a mature science is capable of 
distilling purely scientific kinds in outright scientific terms, is that it appears to 
contradict his epistemology: ‘it is a pale grey lore, black with fact and white with 
convention. But I have found no substantial reason for concluding that there are any 
quite black threads in it, or any white ones’ (Quine 1960: 374). By describing 
scientific kinds in this way Quine comes very close to suggesting that mature science 
has unmediated access to facts, i.e. can disentangle the fabric of knowledge to 
expose purely black threads. By permitting necessary fundamental structures, 
knowable a posteriori, Quine not only dismissed one of the central tenets of Humean 
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empiricism, he unlocked the door to essentialism. Two influential American 
philosophers, Saul Kripke (1972) and Hilary Putnam (1973, 1975), opened this door 
producing a new kind of essentialism, now grounded in Quinean naturalism rather 
than Aristotelian metaphysics.

6.5  Kripke and Putnam on Essential Kinds

6.5.1  Introduction

During the 1970s Hilary Putnam (1973, 1975) and Saul Kripke (1972) indepen-
dently defended the existence of essences in order to resolve particular problems 
they were encountering in their work. According to Slater and Borghini (2011) 
Kripke wanted to demonstrate that though an individual may have various ‘acciden-
tal’ characteristics, there was something that made them necessarily who they were, 
and the concept of essence was useful in this regard. Beebee and Sabbarton-Leary 
(2010, p. 13) suggest that Putnam’s ‘prime concern was to ward off the threat of 
Kuhnian incommensurability.’7 An obvious starting point was to identify essence: 
the features of a thing that made it what it was, and therefore remained constant no 
matter in what context or paradigm it emerged. Kripke and Putnam reintroduced a 
concept of essences through a reinterpretation of Lockean essences. Thus in order 
to understand Kripke and Putnam’s concept of essences it will help to briefly look 
at John Locke’s understanding, in particular his distinction between real and nominal 
essences (Dupré 1993; Slater and Borghini 2011).

6.5.2  John Locke: Real and Nominal Essences

In An Essay Concerning Human Understanding first published in 1690, Locke 
(1977) refers to primary and secondary qualities.8 Primary qualities ‘are utterly 
inseparable from the body, in what state soever it be’ (Locke 1977, p. 58). Secondary 
qualities ‘are nothing in the objects themselves but powers to produce various 
sensations in us by their primary qualities’ (Locke 1977, p. 58, emphasis in origi-
nal). Locke regarded primary and secondary qualities to constitute real and nominal 
essences of a thing respectively. Locke refers to descriptions of objects based on our 
perceptions of the secondary qualities of things (colour, taste, smell), as nominal 

7 Kuhnian incommensurability refers to the supposed untranslatability of knowledge from one sci-
entific theory or paradigm to another, meaning that scientific knowledge is largely context depen-
dent or relative (Kuhn 1962).
8 Locke also recognised a third quality derived from the primary quality of an object, a power 
which enables one object to change another object. For example, fire has the power to melt lead 
(Locke 1977). However, this quality need not concern us.
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essences. By contrast real essences refer to primary qualities of things, ‘the insen-
sible parts…on which [secondary] qualities and all other properties…depend’ 
(Locke 1977, p. 230). Though Locke believed that knowledge of the real essences 
was beyond the capacities of scientific enquiry,9 Kripke and Putnam were more 
optimistic.

6.5.3  Kripke’s Essentialism

6.5.3.1  Introduction

In his paper Naming and Necessity Saul Kripke (1972) is partially guided by 
J.S. Mill’s distinction between denotation (reference) and connotation (meaning). 
Mill recognised singular terms like ‘the tiger’ or ‘the gold’ to have both connotation 
and denotation (i.e. carry meaning and through use of the word the also referring to 
something particular), whereas proper names such as ‘Shere Khan’ or ‘Fort Knox’ 
have denotation but not connotation (i.e. refer to particular things but do not carry 
meaning), and finally that general terms like ‘tiger’ or ‘gold’ have connotation but 
not denotation (i.e. carry meaning but do not refer to anything in particular). Kripke 
points out that a more recent understanding forwarded by Frege and Russell 
recognises all names to have connotation. However, his view, ‘directly reversing 
Frege and Russell, endorses Mill’s view of singular terms, but disputes his view of 
general terms’ (Kripke 1972, p. 327, emphasis in original). In other words, Kripke 
argued that proper names and general terms are denotative, in the sense that they 
refer directly to the things themselves. Thus he argues that denotation refers to the 
essences of individuals and kinds.

6.5.3.2  A Posteriori Necessary Truths

Kripke contests the idea that all necessary truths are a priori and therefore cannot be 
knowable a posteriori. Drawing on Leibniz’s concept of possible worlds, Kripke 
contests Frege and Russell’s ideas that proper names are ‘a definite description 
abbreviated or disguised’ (Kripke 1972, p. 255) and instead regards proper names 
as designators of ‘that person’ or ‘that place’ across all possible worlds. In short, 
Frege and Russell recognise proper names as signs signifying all the characteristics 
used to describe that named thing (connotation). Kripke does not regard proper 
names as describing the characteristics of a thing, but describing that thing in itself 
regardless of its characteristic (denotation). Taking the example of ‘Nixon’, he 
suggests that though it might be argued that the name ‘Nixon’ describes ‘a human 
being’ who was ‘the 37th president of America’, the proper name is not simply 

9 Bennett suggests that while it may appear that Locke viewed real essences as technologically 
unknowable due to the limited capacities of the science of his day, what he is actually implying is 
that real essences are ‘in principle unknowable’ (1971, p. 121).
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descriptive, because in another possible world he may not have been president and 
even in our world we might find that he was an automaton, i.e. not human, but we 
would still be able to point to that person or thing and declare that ‘he is Nixon’. 
Thus what we might recognise as the properties of Nixon, ‘a human’ and ‘the 37th 
president of America’ do not necessarily designate ‘Nixon’ as ‘that guy’. However, 
the proper name ‘Nixon’ refers to Nixon as ‘that guy’ across all possible worlds.

It is here that Kripke introduces essences. He states ‘[t]he question of essential 
properties so-called is supposed to be equivalent (and it is equivalent) to the question 
of identity across possible worlds’ (Kripke 1972, p. 266). Kripke argues that proper 
names are necessary designators knowable a posteriori, or what he calls rigid 
designators (similar to Locke’s primary properties). The properties that we use to 
define or describe Nixon that can vary across possible worlds are accidental 
designators (similar to Locke’s secondary properties). Kripke argues that ‘proper 
names are rigid designators, for although the man (Nixon) might not have been the 
President, it is not the case that he might not have been Nixon’ (1972, p. 270). Thus 
for Kripke, names are not synonyms for descriptions, they refer directly to the 
world. Kripke (1972, p. 302) describes the process of rigid designation as follows:

An initial baptism takes place. Here the object may be named by ostension,10 or the refer-
ence of the same may be fixed by a description.11 When the name is ‘passed from link to 
link’, the receiver of the name must, I think, intend when he learns it to use it with the same 
reference as the man from whom he heard it.

Thus, similar to Locke’s nominal essences, the properties used to identify an 
object or individuals are accidental or contingent and yet according to Kripke, there 
is something about an object or individual that allows us to refer to ‘that thing’ or 
‘that guy’ in all possible worlds. For Kripke that ‘something’ is its essence, or what 
Locke called real essences. An essential property therefore may not be what we use 
to identify a named object or individual in a particular world but is what allows us 
to refer to a named object or individual across all possible worlds. Thus proper 
names refer directly to necessary essences or essential properties.

6.5.3.3  Essential Kinds

Having established that proper names are rigid designators, Kripke then goes on to 
extend his account to include the more philosophically and scientifically significant 
case of natural kind terms. Kripke (1972, p. 327) states:

My argument implicitly concludes that certain general terms, those for natural kinds, have 
a greater kindship with proper names than is generally realized. This conclusion holds for 

10 Ostension is simply the practice of indicating and naming, e.g. ‘this dog’, ‘that boat’ etc.
11 Descriptions are not synonymous with names, rather they allow us to fix the referent of a named 
person as ‘that person’ (Beebee and Sabbarton-Leary 2010).
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certain for various species names, whether they are count nouns12 such as ‘cat’, ‘tiger’, 
‘chunk of gold’, or mass terms13 such as ‘gold’, ‘water’, ‘iron pyrites’.

He argued that much in the same way as proper names refer a posteriori to an 
individual across all possible worlds, essential properties – the properties that con-
stitute a kind and without which it would not be a member of that kind – allow us to 
use natural kind terms and identify natural kinds a posteriori across all possible 
worlds. Thus while proper names denote individual essences, what constitutes the 
essential properties of a kind ‘is for empirical investigation’ (Kripke 1972, p. 319). 
According to Kripke, though we might describe water as a clear, odourless, drink-
able liquid, water’s essential property has been identified through scientific investi-
gation demonstrating that water is necessarily and sufficiently H2O. For Kripke any 
substance with a molecular structure different to H2O, though it might also be a 
clear, odourless, drinkable liquid, is not ‘water’. Thus water is H2O across all pos-
sible worlds. Similarly ‘gold’ is the substance with the atomic number 79, while 
other metals such as iron pyrites might look like gold, only substances with the 
atomic number 79 can be regarded as ‘gold’. Equally, metals that don’t ‘look’ like 
gold, i.e. are white or blue in appearance, but have the atomic number 79 are never-
theless necessarily and sufficiently gold. Similar to proper names Kripke describes 
the fixing of kind reference as a type of initial baptism which, through ostension or 
description, picks out a given sample. Kripke (1972, p. 328) states:

I believe that in general, terms for natural kinds (e.g., animal, vegetable, and chemical 
kinds) get their reference fixed in this way; the substance is defined as the kind instantiated 
by (almost all of) a given sample. The ‘almost all’ qualification allows that some fools’ gold 
may be present in the sample.

By allowing that a natural kind term may not reference a natural kind exactly 
Kripke is differentiating proper names from natural kind terms, where the former is 
fixed through reference and the latter is fixed through empirical identification of 
essential properties. Thus it is possible that our natural kind terms, while appearing 
to refer to a sample of identical or similar objects, may not actually refer to a single 
kind at all. For example, Kripke refers to his dictionary’s definition of a tiger as ‘a 
large carnivorous quadrupedal feline, tawny yellow in colour with blackish trans-
verse stripes and white belly’ but argues that none of these are essential features of 
a tiger (1972, p. 317). Thus what we recognise as ‘tigers’ may actually be two dis-
tinct kinds of animal that are nominally similar but essentially different. For Kripke 
whether ‘tiger’ refers to a natural kind ‘all depends on the history and on what we 
actually find out’ (1972, p. 318). Similar to proper names, Kripke understands cer-
tain given samples to be baptised with a species-name (natural kind term) which is 
then passed from link to link by a causal chain (1972, p. 330). Thus, for example we 

12 Count nouns are nouns that can be counted and for which there is a plural e.g. cat – cats, tiger – 
tigers, chunk of gold – chunks of gold etc.
13 Mass terms refer to things that cannot be counted and for which there is no plural e.g. water, gold, 
fun etc.
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might say ‘here these bits of yellow metal stuff are gold’ (Kripke 1972, p. 328). 
However, unlike proper names this initial baptism does refer to gold across all pos-
sible worlds. Kripke (1972, p. 328) states:

If the original sample has a small number of deviant items, they will be rejected as not really 
gold. If, on the other hand, the supposition that there is one uniform substance or kind in the 
initial sample proves more radically in error, reactions can vary: sometimes we may declare 
that there are two kinds of gold, sometimes we may drop the term ‘gold’…And the alleged 
new kind may prove illusory for other reasons.

While Kripke gives examples of the essential properties of simple substances 
like gold (atomic number 79) or water (chemical composition H2O), he does not 
explicate what might constitute the necessary essences of more complex natural 
kinds like ‘tigers’ but nevertheless does confidently assert that ‘tigers do indeed…
form a single kind’ (1972, p. 318). Kripke asserts that with regard to identifying the 
essence of such kinds science will achieve this ‘by investigating basic structural 
traits’ (Kripke 1972, p. 330).

6.5.4  Limits of Kripke’s Essentialism

6.5.4.1  Introduction

Kripke’s idea that things in nature can be organised into kinds based on shared 
essences provide potential grounds for describing sex as necessarily dualistic, 
providing that shared basic structural traits are identified. While Kripke does appear 
to provide some grounds for justifying the existence of sexed kinds and kind 
deviants, I find these grounds weak. Firstly, having grounded natural kinds in 
scientific theory (the elemental table or genetics), with regard to kind deviants 
Kripke states ‘reactions can vary’ (Kripke 1972, p. 328). If kind deviants can ‘vary’ 
then the delimits of Kripke’s kinds are based on semantics rather than objects in the 
world. Secondly, Kripke’s theory of natural kinds is itself grounded in two 
problematic presumptions: firstly, the presumption of the possibility of empirical 
necessity knowable to science and secondly, the presumption of reductionism.

6.5.4.2  The Presumption of the Existence and Accessibility of Essences

In their introduction to The Semantics and Metaphysics of Natural Kinds, Helen 
Beebee and Nigel Sabbarton-Leary (2010) draw on Nathan Salmon’s critique of 
Kripke to highlight a fundamental difference between Kripke’s two categories of 
necessary a posteriori truths: proper names and natural kinds. The former is 
semantic, therefore maintained through causal reference-preserving links acquired 
solely by ostension or description. The latter, while similar, relies on an additional 
process which involves ‘a nontrivial essentialist premise about the nature of 
substances that is independent of theories of meaning and reference’ (Beebee and 
Sabbarton-Leary 2010, p.  9). Thus, as Bird and Tobin (2012) suggest, Kripke’s 
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nontrivial propositions relating to natural kinds ‘are derived only on the basis of 
unstated essentialist premises’ (p. 22). These include the premises that water is H2O, 
the atomic number of gold is 79 and that tigers are a single kind whose essence will 
be scientifically identified by exploring its basic structural traits.

The idea that the constituents of water, gold or tigers can be known necessarily 
relies on a presumption that kinds have knowable essences. Throughout the history 
of science, beliefs about the fundamental structures of things have been subject to 
constant change. Kripke’s presumption that science has completed this task in his 
lifetime seems, at the very least, optimistic. For example, taking Kripke’s best 
known paradigmatic example of kind essentialism that ‘water is H2O’ across all 
possible worlds, recent scientific research, (coincidentally across two possible 
worlds), suggests this is not the case. A recent article by Jacob Aron entitled Comet 
water not like Earth’s describes how the Rosetta probe was sent to comet 67P in the 
search for the origins of Earth’s water. The probe gathered samples of ‘water’ from 
67P but found that the comet’s water had a slightly different molecular structure 
making it heavier than Earth’s water (Aron 2014).14 While the Earth’s and the 
comet’s water are both H2O they are different variants of H2O. How then can H2O 
be regarded as the essence of water if it refers to two slightly different substances? 
While it might be argued that this scientific knowledge demonstrates that essences 
operate at a deeper sub-atomic level, this too in time may also reveal diversity. How 
far down do we go have to go before we question the presumption of essences?

6.5.4.3  Presumption of Reductionism

This points to the second problem with Kripke’s essentialism, the presumption of 
reductionism. Since Locke, the presumption has been that if essences exist at all 
they operate at a microscopic level. The combination of essentialism and 
reductionism has informed scientific research as it attempts to identify the essential 
element of a natural kind. As technology has advanced, essences have reduced in 
scale. A perfect example is the search for the essential differences between the 
sexes, which has been focusing on a few genes (SRY) occupying a tiny part of the 
Y chromosome (Kashimada and Koopman 2010). However, as evident in the case 
of sex and gender, this kind of reductionism tends to overlook the importance of 
complex multi-dimensional and temporal interactions between the different 
elements which constitute a sexual being, often resulting in disappointing levels of 
prediction. Recently, in an effort to develop a more nuanced understanding of living 
things, biologists have been eschewing reductionism and exploring methods which 
accommodate a more complex and contingent understanding of living things. From 
this perspective the qualities and properties of things (particularly living things) 
exist at a particular level, e.g. social interaction. Therefore our understanding of 
what these things are will not be advanced by an examination of properties and 

14 Comet 67P’s water had three times as much deuterium as water on earth. To be clear deuterium 
is not an impurity in 67P’s water, deuterium is a heavy isotope of hydrogen. Thus 67P water is still 
H2O but is referred to as heavy  H2O to differentiate it from other varieties of water (Aron 2014).
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qualities at a sub-atomic level. This will be discussed in detail in Chap. 8. For now, 
we will turn to a philosopher closely associated with Kripke, another advocate of 
essences, Hilary Putnam.

6.5.5  Putnam’s Essentialism

6.5.5.1  Intention and Extension

Though both Kripke and Putnam developed their theories independently, once aware 
of the similarities in their approaches the two drew on each other’s work, which is 
particularly evident in Putnam’s (1975) influential paper The Meaning of ‘Meaning’. 
In it, Putnam explores a philosophical distinction that emerged in medieval times, 
which recognises intension as referring to meaning in relation to our internal mental 
world and extension as referring to meaning in relation to the external physical world. 
However, he argues that it is unclear exactly how the two meanings relate. He points 
out that it was accepted that a single extension could have several intensions. For 
example, the two terms ‘creature with a heart’ and ‘creature with a kidney’ involve 
two intensions (different concepts) but one extension (same thing), however the 
reverse has always been assumed to be impossible, ‘two terms cannot differ in exten-
sion [different things] and have the same intension [same concept]’ (Putnam 1975, 
p. 135). According to Putnam this has led to two problematic assumptions in relation 
to the intension/extension distinction, firstly, ‘[t]hat knowing the meaning of a term 
is just a matter of being in a certain psychological state’ and secondly, that intension 
determines extension (1975, p. 136).

From this perspective understanding of the external world is solely dependent on 
our state of mind rather than the world itself. Putnam attempts to, at least partially, 
reverse this assumption by grounding meaning in extension (the object itself). To do 
this he first develops a distinction between narrow and wide psychological states, 
where narrow refers to meaning derived solely through the processes of the mind, and 
wide refers to the mind’s engagement with the external world. Returning to the exam-
ple ‘creature with a heart’ and ‘creature with a kidney’, Putnam argues that if intension 
comes from states of mind, and extension is dependent on intension, then it is logically 
impossible for two intensions to produce one extension because it is logically impos-
sible for the mind to be in two psychological states at one time. Thus he argues wide 
psychological states do not determine extensions but rather that the reverse is the case. 
Putnam demonstrates this with the aid of his ‘Twin Earth’ thought experiment.

6.5.5.2  Putnam’s Twin Earth Thought Experiment

According to Putnam (1975) Twin Earth is a planet in a distant solar system which 
appears to be exactly the same as Earth in every way. It has twin countries, twin 
animals, twin plants, twin minerals and twin substances, which look exactly the 
same and function in the same way as they do on Earth. Thus Twin Earth has a twin 

6 Disinterpellation and Essential Kinds



101

Europe, twin Alps, twin tigers, twin gold and a twin English language. On Twin 
Earth there is a transparent, slightly blue, potable liquid that flows down rivers out 
to sea, where it evaporates forming clouds and cools falling as rain. On Twin Earth 
the term used to refer to this liquid, that appears to be exactly the same as water, is 
‘water’. ‘Water’ is used on Twin Earth in exactly the same multifarious ways ‘water’ 
is on Earth. However, when scientists from Earth visit Twin Earth to examine the 
molecular structure of Twin Earth’s water they discover, unlike Earth’s water, which 
has the molecular structure ‘H2O’, Twin Earth’s water has the molecular structure 
‘XYZ’. For Putnam the important question here is whether or not we regard Twin 
Earth’s water to mean the same thing as Earth’s water despite its different molecular 
make up. If ‘Earthians’ feel that they can use the term water to refer to Twin Earth’s 
water, despite knowing that is a different molecular substance, then intension does 
determine extension. However, if we regard Twin Earth’s water to be a liquid that 
looks and behaves like water but is not real water, then extension determines 
intension (to some extent at least).

6.5.5.3  ‘“Meaning” Just Ain’t in the Head’

In presenting this argument Putnam (1975) presumes we will assume the latter. In 
defending this assumption Putnam argues that when we make an ostensive claim 
such as, ‘that water’, we are presuming, regardless of our capacity to determine the 
molecular structure of the substance, that what we are ostensively referring to ‘bears 
a certain sameness relation’ to the substance commonly referred to within my 
community as ‘water’ (1975, p. 141). If the liquid in the glass that I have referred to 
is not water but gin, then Putnam argues ‘I do not want my ostensive definition to be 
accepted’ (1975, p. 142). For Putnam this demonstrates that ‘“meaning” just ain’t in 
the head’ (1975, p.  144). Similar to Kripke, Putnam then argues that ‘ostensive 
definition conveys what might be called a defeasible necessary and sufficient 
condition…but that this is the necessary and sufficient condition only if the empirical 
presuppositions are satisfied’ (1975, p. 142). Putnam refers to the process by which 
these empirical presuppositions are satisfied as the division of linguistic labour.

6.5.5.4  Putnam’s Division of Linguistic Labour

Putnam (1975) makes the point that our ability to differentiate Earth’s water from 
Twin Earth’s water is dependent on comparatively recent knowledge about the 
molecular structure of water. Were we not aware that the molecular structure of 
Earth’s water was H2O and not XYZ we would recognise the two liquids as being 
the same substances and having the same meaning. However, Putnam claims most 
adults are aware that a necessary and sufficient condition of water is H2O, despite 
only very few expert individuals having the capacity to molecularly differentiate 
water from similar liquids. Putnam (1975, p. 145) argues:
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Thus the way of recognising possessed by these “expert” speakers is also, through them, 
possessed by the collective linguistic body, even though it is not possessed by each 
individual member of the body, and in this way the most recherché fact about water may 
become part of the social meaning of the word while being unknown to almost all speakers 
who acquire the word.

This is what Putnam describes as his Hypothesis of the Universality of the 
Division of Linguistic Labour. Putnam recognises meaning as emerging from lin-
guistic communities, groups of experts who form subsets of the sociolinguistic 
state. These communities identify the necessary criteria for fixing terms which are 
then transmitted throughout the entire sociolinguistic state. Thus Putnam argues, 
extensions are not fixed through individual psychological states but through socio-
linguistic states of the collective linguistic body.

For Putnam this process allows us to refer to necessary truths in relation to natu-
ral kinds. Like Kripke, Putnam recognises two methods of articulating meaning in 
relation to natural kind terms: ostension and description. While ostension involves 
simply pointing to something and stating ‘this is gold’ or ‘this is a tiger’, description 
is more involved. Putnam recognises description as requiring at least one marker 
together with a stereotype. The stereotype is made up of the features most commonly 
associated with that kind. The central features constitute the likely but not necessarily 
sufficient characteristics of that kind’s membership, since not all necessary and 
sufficient features of kind membership are necessarily within the bounds of everyday 
perception.

Putnam returns to his Twin Earth experiment in order to explain how his theory 
of reference eliminates relativism. Putnam recognises two theoretical outcomes 
concerning the meaning of ‘water’ which emerge from the Twin Earth thought 
experiment. The first recognises the term ‘water’ as having world-relative but 
constant meaning. Thus the term ‘water’ has the same meaning on Earth and Twin 
Earth but refers to two different things. The second holds that water is H2O on all 
possible worlds, meaning that the substance on Twin Earth isn’t water. For Putnam 
the second ‘is clearly the correct theory’ (1975, p.  148). Putnam (1975, p.  148) 
supports his position by arguing that:

When I say “this (liquid) is water” the “this” is, so to speak, a de re “this” – i.e., the force 
of my explanation is that “water” is whatever bears a certain equivalence relation…to the 
piece of liquid referred to as “this” in the actual world.

Recognising water as H2O on all possible worlds leads Putnam to follow Kripke 
in describing ‘water’ as a rigid designator, but also that when we ostensively indi-
cate ‘this substance is water’ the word ‘this’ rigidly designates a sameness relation-
ship with the substance referred to and what is regarded within the sociolinguistic 
state as ‘that’ substance. In contrast to the anti-realist position which recognises 
truth intra-theoretically, Putnam suggests that his account permits a realist concept 
of truth extra-theoretically.

Putnam differentiates metaphysical from epistemic necessity where the former 
relies on a sameness relation when referencing and the latter requires epistemic 
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proof of important15 physical properties. While natural kind-hood does require 
metaphysical necessity, our operational definition may lack epistemic necessity. For 
example, while we may refer to ‘water’ based on its superficial characteristics we 
may not know that water is necessarily H2O. Further, just because something may 
be referred to as a natural kind, that does not necessarily mean that all instances of 
this kind necessarily share a common hidden structure. Early chemists may have 
discovered that what we refer to as ‘water’ is actually different substances with the 
same superficial characteristics, in which case ‘water’ refers to a metaphysical but 
non-epistemic natural kind. In this case Putnam suggests the superficial 
characteristics are ‘the necessary and sufficient conditions of being “water”’ (1975, 
p. 159). A real-world example of this comes from the semi-precious mineral called 
‘Jade’ in China. While it is recognised as having the same superficial properties, a 
greenish, soft, semi-translucent stone, samples of Jade were found to be two 
different minerals, Jadeite and Nephrite, each with its own distinctive chemical 
composition or hidden structure. Though Putnam (1975) suggests a substance’s 
hidden structure will generally determine kind membership there are situations 
where a natural kind has so many hidden structures that they become irrelevant in 
determining kind membership, and the superficial characteristics become the 
decisive criteria. Putnam (1975, p. 164) concludes:

Traditional semantic theory leaves out only two contributions to the determination of exten-
sion – the contribution of society and the contribution of the real world!

In an earlier but closely related paper, Meaning and Reference Putnam insists ‘a 
better semantic theory must encompass both’ (1973, p. 711).

6.5.6  Critique of Putnam’s Essentialism

In the previous chapter, Chap. 5, I described knowledge as comprising two co-
determining forces: discourse and facts operating on a continuum where no fact is 
entirely unmediated and no discourse is absent of factual content. While Putnam’s 
description of the division of linguistic labour could be regarded as consistent with 
the forces I describe, according to Putnam’s unidirectional account, the direction of 
this labour force is only from the object to the broader sociolinguistic state, i.e. from 
(expert account of) object to discourse. He does not acknowledge how the 
sociolinguistic state may constrain or frame the object interpreted. Further, Putnam’s 
description of experts presumes these ‘experts’ to be scientists capable of identifying 
the necessary and sufficient conditions for kind-hood. He fails to recognise that 

15 Putnam recognises ‘importance’ as an interest–relative term. Thus when referring to natural 
kinds the hidden structural properties might be important: for example, H2O is the necessary and 
sufficient property of water. However, we may refer to XYZ as ‘water’ if we are using it as water. 
Thus importance in relation to properties ‘depends on the context’ (Putnam 1975, p. 158).
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there are many ‘experts’ operating within the sociolinguistic state: academics, 
politicians, religious leaders, who all transmit their meaning throughout the 
sociolinguistic state. Scientific experts, while being producers of meaning, are also 
consumers of meaning and are therefore unable to view the objects of their enquiry 
from a meaning-neutral position. This has implications when applied to Putnam’s 
Twin Earth thought experiment.

Following his Twin Earth thought experiment Putnam confidently assumes that 
we will all agree that water is H2O and that what exists on Twin Earth simply isn’t 
water. The problem is that having introduced the concept of Twin Earth to 
demonstrate that water is necessarily H2O, Putnam completely disregards the 
problem that Twin Earth has a twin Putnam who is equally confident that water is 
XYZ. What is absent from Putnam’s thought experiment is a theory of power in 
relation to meaning and necessity. Despite ‘knowing’ that there are two substances 
XYZ and H2O, whether we recognise one or other as the molecular essence of water 
depends on our planetary perspective. Though Putnam might argue that experts will 
guide us to the truth, this cannot succeed because experts on Earth and Twin Earth 
will be equally insistent that what they regard as the real essence of water is water 
on their planet. Thus knowledge of real essences does not necessarily support 
knowledge of nominal essences: knowledge of XYZ and H2O does not provide 
trans-world knowledge of water. What Putnam’s theory is effectively relying on is 
not knowledge of real essences, but scientific hegemony regarding the constituents 
of water. While Putnam (1973) recognises ‘the contribution of society’ (p. 711) in 
the creation of knowledge he does not consider the possibility that discourse might 
direct or constrain knowledge of essences, producing historically relative 
understandings of essences. This problem is perfectly illustrated by the historically 
relative scientific understanding of sex.

Despite two centuries of research science has failed to identify any particular 
physical characteristic that can define sex/gender in binary terms. Every time some 
characteristic of the body was identified as the definitive sex signifier counter 
examples were discovered (Fausto-Sterling 2000). According to Putnam (1975), 
where a natural kind has many hidden structures, they become irrelevant in 
determining kind membership, and the superficial characteristics become the 
decisive criteria. While we might be able to abstract certain features, such as 
morphology, gonads, chromosomes or genes, and use these to make inductive 
predictions regarding sperm production, menstruation, gender identity, sexual 
orientation and so on, none of these can make definitive predictions about an 
individual’s sex or gender. As Fausto-Sterling states, ‘[a] body’s sex is simply too 
complex’ (Fausto-Sterling 2000, p. 3). Thus from Putnam’s perspective the lack of 
a common hidden structure should mean that the natural kinds ‘males’ and ‘females’ 
can only be regarded as superficial or nominal kinds rather than real or essential 
kinds. From this perspective sex is superficial.
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6.6  Biological Essential Kinds

6.6.1  Introduction

According to Marc Ereshefsky (2010) the ‘received view in the philosophy of biol-
ogy and biology is that biological taxa (species and higher taxa) do not have 
essences’ (p. 674). However, as prominent real essentialist Brian Ellis (2002) states: 
‘Kripke and Putnam have made belief in essential natures once more respectable’ 
(back cover). In defining natural kind essences Alexander Bird and Emma Tobin 
(2012) state that ‘[t]he essence of a natural kind is a property or set of properties 
whose possession is a necessary and sufficient condition for a particular’s being a 
member of the kind’ (Bird and Tobin 2012, p. 3). Bird and Tobin (2015) recognise 
four different epistemic approaches to kinds, from most essentialist to most anti- 
essentialist. They are:

• Strong realism (e.g. real essentialism) recognises that natural categories are the-
ory-independent ontological categories. Natural kinds define the necessary and 
sufficient conditions for kind membership.

• Naturalism or weak realism (e.g. promiscuous realism) recognises natural cate-
gories to be theory-independent but non-ontological categories. Though natural 
kinds may reflect natural divisions, there are no necessary and sufficient condi-
tions grounding natural kinds.

• Weak conventionalism holds that our classifications are unlikely to be natural. 
While it does not deny the possibility of natural categories it is sceptical that 
science can uncover them.

• Strong conventionalism (e.g. post-structuralism) dismisses the idea that the ‘real’ 
world is divided into categories, knowable or unknowable. ‘Natural’ kinds are 
understood to be constructs reflecting the interests of scientists and by extension, 
society.

From the perspective of disinterpellation it would appear that only forms of 
strong realism are likely to provide a foundation for arguing that there are essentially 
two sexes, i.e. that there are necessary and sufficient conditions for sexed kinds. 
However, the situation is more complex. Essentialists such as Ellis (2001) believe 
that while there are essential chemical and physical kinds, the ‘messiness of 
biological kinds’ (p. 170) makes it too difficult to abstract necessary and sufficient 
conditions for essential kind membership. Some, such as renowned biologist 
Richard Boyd (1999), have overcome this problem by referring to clusters of 
biological conditions which are understood to constitute essences without needing 
to identify intrinsic properties. Others such as Okasha (2002) overcome the 
messiness of biological kinds by recognising essences as emerging from biological 
relations, rather than intrinsic properties. Thus while many philosophers, scientists 
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and biologists recognise that natural kinds have essences, there is little agreement 
on what constitutes essential kinds. In order to understand the implications for 
disinterpellation and the necessity of binary sex I will examine four essentialist 
perspectives relative to biology. The first, Real Essentialism argues that biological 
kinds are not essential kinds, while the latter three forward different essentialist 
arguments supporting the idea that biological kinds are essential kinds. I will be 
drawing on prominent real essentialist Brian Ellis (2002) to explore why biological 
essences are not real essences, and I will be drawing on the work of Marc Ereshefsky 
(2010) which critiques three types of biological essentialism: homeostatic property 
cluster kind essentialism, relational essentialism and intrinsic essentialism in order 
to explain and contest these forms of biological essentialism.

6.6.2  Real Essentialism

Real essentialist Brian Ellis (2001, 2002) recognises essences as the necessary and 
sufficient conditions permitting kind membership. According to David Oderberg 
(2007) Ellis’s essentialism is both reductionist and fundamentalist. In other words, 
for Ellis the fundamental sui generis constituents of essential kinds operate at the 
microscopic or molecular level of existence. Thus, for Ellis water is H2O, since any 
substance having a molecular structure H2O is necessarily and sufficiently water. 
One of the important features of essences for Ellis is that they operate as natural 
laws and therefore permit inductive inferences (Ellis, 2002). Thus we are justified in 
assuming that a substance with the molecular structure H2O will freeze at 0 °C, boil 
at 100° and will be less dense when frozen. Another criterion that Ellis regards as 
necessary for essential kinds is that they should be ‘categorically distinct’, i.e. that 
the difference between essential kinds is not a gradual transition but naturally clearly 
defined.

As a scientific realist Ellis limits his discussion to the microscopic features of 
biological kinds – genes – when exploring the potential of biological kinds to be 
regarded as essential kinds. From Ellis’s perspective, to provide acceptable grounds 
for essential kind-hood, genes would have to provide the necessary and sufficient 
conditions for essential kind assignment. Thus according to Ellis, for biological 
kinds to be regarded as natural kinds they would need to be genetically identical and 
evolutionarily static. However, since biological kinds are rarely genetically identical 
and evolve over time, they cannot be regarded as essential kinds. Nevertheless, Ellis 
does recognise that the cluster concept (see below) of biological kinds does permit 
a certain degree of inductive inference. While he does not regard biological clusters 
as constituting essential kinds, he does suggest that members of a cluster can exhibit 
sufficient similarity to permit explanation and prediction. However, he warns that as 
biological clusters are not essential kinds, they lack law-like properties and ‘[t]he 
assumptions from which such explanations proceed will not, even if true, be 
necessarily true’ (Ellis 2002, p. 155).
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From the perspective of disinterpellation Ellis’s argument that biological kinds 
are not essential kinds (and therefore produce contingent rather than necessary 
truths), contests the idea that any biological kind, including sexed kinds, constitute 
necessary truths but must be regarded as contingent truths. While the concept of 
cluster kinds might enable us to make inductive inferences regarding what is likely 
in relation to sex, they are closer to bio-statistically informed guesses rather than 
necessary truths. In other words, from Ellis’s perspective it cannot be argued that 
sex is necessarily dualistic. While Ellis may not regard cluster kinds as essential, 
others including Richard Boyd (1999) the originator of cluster kinds, or to use their 
full title homeostatic property cluster kinds, do regard them as such.

6.6.3  Homeostatic Property Cluster Kinds

One of the main motivations for organising living things into categories, or taxa, has 
been to facilitate explanation and prediction. As noted above there are two features 
of biological kinds that make this difficult. Firstly, biological kinds are not distinct 
kinds, few individuals can be regarded as identical, thus inferences cannot be 
regarded as universally applicable. Secondly, biological kinds are subject to change, 
thus what might be true of one individual may not be true of its offspring or parents. 
In attempting to resolve this disorderliness, biologists have explored many different 
methods for grounding biological taxa. Since the seventeenth century Linnean taxa 
have been grounded in morphological similarity and encompass what we still 
recognise as the hierarchy of biological taxa (domain, kingdom, phylum, class, 
order, family, genus and species). However, it was later realised that morphological 
similarity did not necessarily reflect biological proximity. As Quine pointed out, the 
marsupial mouse is now regarded as closer in kind to the kangaroo, despite being 
morphologically more similar to the house mouse (Quine 1969). Other methods of 
identifying biological taxa have grouped individuals according to their ability to 
interbreed or on the basis of common ancestral descent (Bird and Tobin 2012). 
However, one method of categorisation found to be particularly successful at 
explanation and prediction is Richard Boyd’s homeostatic property cluster (HPC) 
kinds. HPC kinds have two features: firstly, members of a HPC kind share a cluster 
of similarities; however, no particular similarity is necessary for kind membership. 
Secondly the co-occurrence of similarity within HPC kinds is caused by ‘homeostatic 
mechanisms, such as interbreeding, shared ancestry, and developmental mechanisms’ 
(Ereshefsky 2010, p. 675). While HPC kind ascription does not involve identifying 
intrinsic necessary and sufficient conditions for kind membership, according to 
Ereshefsky, proponents of HPC kinds ‘see it as a form of essentialism because they 
believe that HPC kinds perform the inductive and explanatory roles of traditional 
essentialist kinds’ (2010, p.  675). However, Ereshefsky argues that such an 
essentialist ascription is misleading and unnecessary.
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Though like Ellis, Ereshefsky recognises HPC kinds to have many virtues, he 
identifies three problems: the first relates to biological consistency. The two major 
schools of biological taxa – cladism and evolutionary theory, both require all taxa to 
be ‘historically or spatiotemporally continuous entities’ (Ereshefsky 2010, p. 676). 
However, since Boyd prioritises similarity over history, he is at odds with these two 
schools of biological thought. Thus his supposedly naturalist theory is inconsistent 
with science. Ereshefsky’s second problem with HPC is the theory’s circularity. 
While one of the virtues of HPC theory is that it can allow for variation, the question 
is which variants constitute a particular HPC kind? The obvious answer is if the 
essence of HPC kinds is to permit prediction and explanation, then those 
characteristics that produce the best prediction and explanation should be selected. 
However, if the essence of HPC kinds is to permit prediction and explanation, then 
grounding the essence of HPC kinds in prediction and explanation is circular. A 
second answer explored by Ereshefsky is to identify the characteristics that 
historically connected the taxa to a unique and common ancestor. However, this 
effectively reduces a kind to an individual, which Ereshefsky argues ‘conflates the 
distinction between kind and individual’ which is his third problem with HPC kinds 
and will be examined next (2010, p. 676).

In exploring kinds, the aim is to identify similarity in order to permit induction 
and explanation. In exploring individuals, the aim is to identify causal connections 
between parts of the individual that may be very dissimilar. Ereshefsky argues that 
these two distinct ways of knowing and categorising work together to enhance our 
biological understanding of the world. However, some proponents of HPC theory 
have argued that species can be regarded either as a kind with members or an 
individual with parts, conflating the kind/individual distinction. Ereshefsky argues 
that kinds and individuals are not the same: kinds are sorted according to similarity 
and individuals are identified according to causal connections. There is no necessary 
causal connection between members of a kind and there is no necessary similarity 
between parts of an individual. Thus Ereshefsky suggests that by ignoring this 
distinction HPC theory damages established biological epistemology by disregarding 
these distinct mechanisms and how they work together to enhance our understanding 
of the world. Ereshefsky concludes: ‘any form of essentialism, including HPC 
theory, that conflates this distinction should be viewed with suspicion’ (2010, 
p. 679).

6.6.4  Relational and Intrinsic Essentialism

Another type of kind essentialism explored by Ereshefsky is relational essentialism, 
which holds that ‘certain relations among organisms, or between organisms and the 
environment, are necessary and sufficient for membership in a taxon’ (2010, p. 679). 
These relations can include having a common ancestor, belonging to an interbreeding 
population, or occupying a particular niche. Contesting relational essentialism 
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Ereshefsky draws on Michael Devitt (2008) who argues that relational essentialism 
fails to answer both the taxonomic and trait questions normally answered through 
kind membership. Devitt argues that explaining why an individual belongs to a kind 
(taxonomic question) and why a kind has a particular trait (trait question), requires 
intrinsic essences which are absent from relational essentialism.

From the trait perspective a relational essentialist might argue that zebras have 
stripes because they are related to other stripy zebras. Devitt argues however that 
some zebras don’t have stripes, but to explain why we must look to the intrinsic 
essences causing stripes in zebras. While Ereshefsky accepts Devitt’s argument that 
traits require relational and intrinsic explanations, he rejects the idea of intrinsic 
essences on the grounds that they do not coincide with but ‘crosscut’ taxonomic 
boundaries (Ereshefsky 2010, p. 680). For example, the intrinsic mechanisms that 
cause stripes in zebras also cause stripes in cats.

From the taxonomic perspective relational essentialists might argue that mem-
bership of an interbreeding group or niche is the defining feature of a species or 
taxon. However, Devitt argues that such a definition provides no clear boundaries 
for species or taxon membership. In order to identify the delimits of a kind Devitt 
argues that we must look to intrinsic essences. Here Ereshefsky disagrees, arguing 
that relations are explanatorily prior and more fundamental than intrinsic properties 
in explaining taxon membership. Ereshefsky illustrates his point by referring to 
‘ring species’ (2010, p. 681). Members of a ring species are able to mate with their 
geographically proximate neighbours but not with more distant members. This is 
because the further away members are from each other the more incrementally 
different their reproductive mechanisms, yet they are still regarded as the same 
species. Thus, Ereshefsky argues lineage relations are more important than intrinsic 
properties. Having dismissed Devitt’s argument that intrinsic properties constitute 
taxonomic essences, Ereshefsky goes on to consider whether we should recognise 
relations as taxonomic essences.

Ereshefsky identifies two requirements for kind essentialism: membership and 
explanation. Essential kinds must delimit the necessary and sufficient conditions for 
kind membership and explain the properties typically associated with being a 
member of that kind (Ereshefsky 2010). Ereshefsky notes that Samir Okasha (2002) 
argues that relations satisfy the membership requirement but do not satisfy the 
explanatory requirement. However, Okasha argues that there is no a priori need to 
retain the explanatory requirement where the necessary and sufficient conditions for 
kind-hood have already been satisfied by relations. Thus Okasha proposes that since 
biological taxa have relational essences the explanatory requirement can be 
abandoned. Ereshefsky believes that Okasha is too quick to dispense with the 
explanatory requirement and argues that since Aristotle, essentialism has attempted 
to explain the traits that are typical of a kind. In short, explanatory requirements are 
essential to essentialism. Thus Ereshefsky concludes ‘relational essentialism does 
not resurrect biological essentialism because it is not essentialism’ (2010, p. 683).

Having conducted an extensive exploration of scientific essentialism I will now 
discuss how these different perspectives might impact disinterpellation and atypical 
sex.
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6.7  Discussion and Conclusion

Disinterpellation emerges during diagnostic disclosure where patients are informed 
that their sex characteristics do not correspond to their gender identity. If necessary 
and sufficient sex characteristics were identified permitting all people to be 
unequivocally assigned as either male or female, disinterpellation would cease 
because the relationship between sex and gender would be certain from birth. Thus, 
patients would be spared any disinterpellating diagnostic surprises. As discussed in 
the introduction attempts to identify the a posteriori necessary characteristics 
required for kind membership are often referred to as kind essentialism. While 
Hume’s empiricism and epistemic distinction forbade essential kinds, Quine’s 
collapsing of that distinction created the condition allowing for their re-emergence. 
Quine’s suggestion that science, in particular chemistry, is capable of distilling 
purely scientific kinds in outright scientific terms assumes that science has ‘matured’ 
to the point of identifying Lockean real essences.

While Kripke and Putnam support their kind essentialism through semantic 
and psychological modalism16 their concepts of scientific kinds are not supported 
in modal semantics or psychology but ultimately grounded in real essentialist 
assumptions that the essence of an object can be ascertained through a similar 
type of reductive atomism used by Quine. However, as discussed above, even 
Kripke and Putnam’s paradigm example of an essential kind – water = H2O – is 
fundamentally problematic. An essential kind cannot refer to two different things. 
While Kripke and Putnam’s modal world experiments were used to suggest that 
H2O is the same thing across worlds, real world evidence shows H2O is at least 
two different things across worlds. This suggests that Putnam’s and Kripke’s 
defences of essentialism based on H2O being the essence of water, are themselves 
grounded in fundamental assumptions that H2O is water, which as the Rosetta 
probe discovered is not the case. Thus while Kripke’s and Putnam’s thought 
experiments may suggest necessary and sufficient conditions for essential kinds, 
it emerges from relations of ideas (assumption of essences) not matters of fact 
(evidence of essences). Real essentialists might argue that the solution is refocus-
ing our investigation on even more basic levels of atomic enquiry, i.e. the constitu-
ents of H2O, but this raises the question of how far down to go before we stop 
expecting to find essences. The essence of essentialism is necessity. Once you get 
down to the truly tiny particles that make up the universe, there is no necessity 
only probability (Rosenblum and Kuttner 2006). While real essentialists might 
support Kripke and Putnam’s account of essences in relation to the simplest of 
chemical structures, with increasing evidence of biological complexity (e.g. the 
human genome project) many oppose the idea that anything as complex as bio-
logical organisms can be regarded as essential kinds (Bird and Tobin 2012).

16 Modalism is an epistemic approach that uses thought experiments (often involving possible 
worlds) to explore what is possible, necessary or impossible.
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Up until now this chapter has focused on scientific essential kinds in general and 
to what extent they can be understood to exist rather than specifically looking at 
sexed kinds. In this final section we will explore what impact, if any, these different 
types of kind essentialism may have on sex.

Two fundamental features of living things are diversity and change. If essential 
kinds are by definition identical and temporally static, biological kinds are definitely 
not essential. Recognising this problem some biologists have sought to ground 
biological kind essentialism in other features of biological organisms. This chapter 
has explored three contemporary types of biological essentialism: HPC kind theory, 
relational essentialism and intrinsic essentialism. Boyd’s HPC kinds grounds 
essentialism in either the categories’ capacity for prediction, which is circular 
(relation of ideas) or by viewing a kind as an individual, which is also problematic. 
Following the former predictive grounds suggests social construction, while 
following the latter involves regarding ‘female human’ and ‘male human’ as 
individuals. However, since HPC kinds can overlap this means that there is no line 
clearly delineating male and female  – which is not what most people would 
understand by identifying the essence of sexed kinds. Attempting to more clearly 
delineate the boundaries of sexed ‘individuals’ does not resolve the problem but 
rather tells us more about the conventional meaning of terms ‘female’ and ‘male’, 
i.e. categories based on social definitions rather than biological objects (relation of 
ideas). Thus HPC kind theory does not delineate the essence of sex in any way that 
might be meaningful relative to social ideals.

With regard to relational essentialism the prioritising of relations over intrinsic 
properties would possibly render sex invisible to this perspective. However, if we 
define ‘female’ as ‘denoting the sex which brings forth young’ (Kirkpatrick 1990, 
p. 486), and ‘male’ as ‘denoting the sex which begets young’ (Kirkpatrick 1990, 
p. 818) (as my dictionary does), it could be argued that these different relations to 
young constitute relational essences. However, defining sex in relation to young 
requires that a sexed person must have young. From this perspective individuals 
who do not produce young, have no sex. While it might be argued that many of these 
individuals could produce young, identifying this relies on an examination of 
intrinsic properties, making intrinsic properties explanatorily prior to relational 
properties, which is not relational essentialism. Thus, it would seem that relational 
essentialism cannot identify the necessary and sufficient conditions that would 
delimit sex in any way corresponding to our dualistic social ideals.

In contrast to relational essentialism, intrinsic essentialism designates kind mem-
bership on the basis of necessary intrinsic properties. As sex is generally understood 
as comprising intrinsic properties, it is a more likely candidate for asserting the 
existence of necessary and sufficient conditions for sexed kind membership. While 
not referred to in essentialist terms, most undergraduate biology text books list the 
criteria for sex differentiation – chromosomes, gonads, hormones, morphology, etc. 
which are dichotomously divided into ‘male’ or ‘female’. However, these lists are 
not inclusive of all people. Many people have sexed bodies which do not conform 
to these lists. Despite two centuries of searching for intrinsic properties, biomedical 
science has failed to identify a reliable mechanism dividing all humans into male or 
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female kinds. Confronted by the growing diversity of atypical sex, intrinsic essen-
tialism must either accept that there are many sexed kinds or identify some mecha-
nism for ‘objectively’ grounding certain types of sex as essential kinds, while 
defining others as kind deviants.

The proliferation of the term ‘disorder of sex development’ within the literature 
suggests that biomedicine is strongly inclined toward the latter. There are two 
approaches which support the idea of kind deviants: Ruth Millikan’s (1984, 1989) 
concept of ‘proper functions’ and Christopher Boorse’s (1977) concept of ‘disease’. 
These two approaches employ Darwinian natural selection to ‘objectively’ ground 
evaluative terms relative to the human body, which could be used to justify the idea 
that sex ought to be binary. While essentialism emerged from a collapse of Hume’s 
matters of fact/relations of ideas distinction by making a posterior necessity a 
possibility, naturalism emerged from a collapse of Hume’s is/ought distinction by 
permitting descriptions of objects as inherently good or bad. This is the subject of 
the next chapter.
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Chapter 7
Disinterpellation and Naturalism

7.1  Introduction

7.1.1  Disinterpellation and Naturalism

Chapter 5 described disinterpellation as a tear in the fabric of knowledge where the 
analytic and synthetic elements of our knowledge relating to sex ‘pull’ in opposite 
directions. Disinterpellation emerges at the moment of diagnostic disclosure when 
a patient’s dualistic understanding of sex is intersected by scientific fact that sex is 
variant and this variance is inscribed onto his/her body disturbing the social 
coherence of the patient’s identity. What is required to restore equilibrium and 
relieve this epistemological tension is that these two forces ‘pull’ together. Chapter 
5 identified three methods of alleviating this tension and mend the tear:

 1. To discover, a posteriori, facts that support the a priori discursive assumption 
that sex is dualistic.

 2. To identify, a posteriori, a mechanism that reframes sex variance in accordance 
with our a priori discursive assumption that sex is dualistic.

 3. To change the a priori discursive assumption that sex is dualistic in accordance 
with a posteriori facts.

Chapter 6 explored the first of these; this chapter will explore the second. This 
mechanism involves a careful reinterpretation of the relationship between experience 
and discourse in order to maintain equilibrium between the two. While this position 
may constitute a form of equilibrium generation between biomedical fact (variant 
sex) and social discourse (dualistic sex) it does not resolve disinterpellation. On the 
contrary it maintains disinterpellation by perpetuating the conditions in which 
incoherence between social discourse and scientific fact can proliferate. However, 
as a method for achieving equilibrium it is consistent with the mechanism proposed. 
If this approach were justified, then disinterpellation can be regarded as an 
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unfortunate consequence of pathology. This chapter explores the work of two 
theorists, Ruth Millikan (1984, 1989) and Christopher Boorse (1977) whose 
approaches might be used to support this position and contest the idea that sex 
variance is necessarily pathological or disordered.

In the previous chapter it was suggested that intrinsic essentialism’s deriving of 
essences from intrinsic properties appeared to provide the necessary means; 
however, it was noted that to be successful it must first address the problem of 
biological complexity. While one option is to recognise many biological kinds, this 
option goes against the current perceptions of sex as dualistic and is therefore 
unlikely to be considered. The other option is to define sexed kinds in accordance 
with dualistic criteria and regard those who do not conform to these criteria, not as 
different kinds but as deviant kinds. This approach effectively collapses Hume’s is/
ought dichotomy by referring to physical objects in evaluative terms ([1739] 1969). 
What this means is that empirical knowledge and moral thought become conflated. 
Since Hume argued that evaluative statements must be grounded in experience 
rather than the objects themselves, the problem for intrinsic essentialists is to find a 
mechanism for objectively grounding evaluative statements. While not usually 
referred to as essentialist there are two approaches which do this work for intrinsic 
essentialism: Ruth Millikan’s (1984, 1989) concept of proper functions and 
Christopher Boorse’s (1977) concept of disease. These two approaches employ 
theories of natural selection to ‘objectively’ ground evaluative terms relative to the 
human bodies, i.e. the concepts of survival and reproduction are used to ground 
terms like ‘proper function’ and ‘malfunction’ or ‘health’ and ‘disease’, both of 
which permit the application of ‘objective’ ought terms like ‘disorder of sex 
development’. Here equilibrium is maintained by ‘objectively’ describing how the 
fabric ought to be understood. Within science this use of ought is referred to as 
teleology. While rare in the philosophy of chemistry and physics, it is comparatively 
common in biology.

7.1.2  Aristotle, Metaphysics and Monsters

As with many problems concerning science, the issue of how to differentiate 
between variant and pathological versions of a kind was first explained by Aristotle. 
He understood everything in the universe to consist of two elements, matter and 
form. Matter refers to substance and form to type. The reader will remember from 
the previous chapter the example of a chair – its wooden matter has been formed to 
create the object we know as a chair. However, form is more fundamental than shape 
or structure, it is the essence of a thing, it makes a thing what it is but also what it is 
for – its purpose. Within Aristotle’s metaphysics, the universe and everything in it is 
purposefully progressing towards an optimum state of pure form or essence. This 
process is known as Aristotle’s teleology or theory of ‘final causes’. Aristotle 
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recognised individual and species or kind essences. Thus species have an essence 
and each individual member of that species has its own unique essence. While he 
regarded essences as eternal neither individuals nor species are eternal, which for 
Aristotle (2014) is ‘the reason of the generation’ of animals’ (Book II, p. 1). It is 
through identifying pattern and repetition in living things that we can ascertain the 
essence of living things and their purpose. For example an acorn always grows into 
an oak and not into some other kind of tree.

While Aristotle recognised that ‘unnatural interference’ leading to the injury or 
death of an individual could thwart a living thing’s essential purpose, he also 
recognised that certain factors that occurred during development could lead to what 
has been translated as monsters (Aristotle 2014, Book IV: 4). He states, ‘at the time 
of birth great confusion of every kind has been found’ (Aristotle 2014, Book IV: 4). 
Aristotle’s account of the causes of monstrosities is complex but recognises two 
main elements: firstly, where ‘the formal nature [sperm] has not mastered the 
material nature [uterine blood]’ and secondly where there is an imbalance in the 
ratio of sperm (form) to blood (matter) (Aristotle 2014, Book IV: 4). While 
individuals may develop ‘contrary to Nature’ these monsters were regarded only as 
temporary teleological glitches; Aristotle states that ‘nothing can happen contrary to 
Nature considered as eternal and necessary’ (Aristotle 2014, Book IV: 4). By 
recognising generative essences as something inherent within every living thing, 
Aristotle’s teleology provided the grounds by which living things could be evaluated 
as members of a kind. These evaluations were based on observations which 
examined how much a living thing deviated from its parent and whether or not the 
deviation was random or became part of the established order. Aristotle (2014, Book 
IV, p. 4) states:

whenever things occur contrary indeed to the established order but still always in a certain 
way and not at random, the result seems to be less of a monstrosity because even that which 
is contrary to Nature is in a certain sense according to nature…Therefore they do not call 
such things monstrosities any more than in the other cases where a phenomenon occurs 
habitually.

By recognising natural kinds to have an essence and purpose Aristotle applied 
ought to natural objects and defined kind deviants as monsters. However, he also 
recognised that some deviants were ‘less of a monstrosity’ but mere variants. In dif-
ferentiating between monsters and variants Aristotle notes that monsters often do 
not survive while variants do. Thus, like Kittay (2006, see Chap. 3) over two millen-
nia later, Aristotle was also confronted with the problem of differentiating between 
simple and pathological variation. While Aristotle grounded his concept of mon-
sters in his teleological metaphysics, the emergence of empiricism meant that these 
grounds became unacceptable and were dismissed as unscientific. During this 
period Hume’s is/ought distinction was regarded as nearly axiomatic within science. 
However, with the emergence of Darwin’s theory of evolution, biologists believed 
they had found new non-metaphysical grounds for objective biological ought or 
biological teleology.

7.1  Introduction
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7.1.3  Biological Teleology

In common with physics and chemistry, biology is considered an empirical science 
and comes under the heading of natural (as opposed to social) science (Ayala and 
Arp 2010). However, according to philosophers of biology, Colin Allen, Marc 
Bekoff and George Lauder, biology ‘is unique among the natural sciences in 
licensing apparently teleological statements about design, purpose, and adaptive 
function’ (Allen et al. 1998, p. 1). Though philosophers of biology reject theistic 
teleology some believe that explanations relating to ‘function’ or ‘purpose’ require 
the use of teleological terms which they ground in Neo-Darwinian naturalism. 
While two theorists, Ruth Millikan (1984, 1989) and Christopher Boorse (1977) 
have been enormously influential in forwarding the naturalists’ perspective, their 
approaches have been contested from a variety of perspectives. In order to understand 
and appreciate the themes and tensions involved in this debate, this chapter will 
explore not just the naturalist perspectives of Millikan and Boorse, but also several 
other contingent perspectives.

7.2  Ruth Millikan’s Biological Teleosemantics

7.2.1  Introduction to Proper Functions

Described by Paul Griffith (1993) as one of the main contemporary aetiological1 
philosophers Ruth Garrett Millikan not only supports the concept of normativity2 
within biology, she also rejects the idea that norms are relative. In defending this 
position Millikan (1984) forwards her theory of what she terms ‘proper functions’. 
While Millikan provides an elaborate system in defence of her theory of proper 
functions too complex to explain here, in a later paper (Millikan 1989) she provides 
a synopsis which was further condensed by Paul Griffith (1993, p. 413, insertions in 
original and ellipsis added) as follows:

very roughly, for an item A to have a function F as a ‘proper function’, it is necessary (and 
close to sufficient) that…A originated as a ‘reproduction’ (to give one example, as a copy, 
or as a copy of a copy) of some prior item or items that, due in part to the possession of the 
properties reproduced, have actually performed F in the past, and A exists because (causally 
historically because) of this or these performances.

For Millikan, what is important about her definition of proper function is that it 
‘looks to history rather than merely to present properties or dispositions to deter-

1 Aetiologists are biologists who look for the causes behind biological features (Ayala 1998).
2 The term ‘normative’ often refers to discussions on the application of ought or value within eth-
ics, however in this context it refers to discussions on the application of ought or value within 
biology.
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mine function’ (Millikan 1989, p.  289). For Millikan ‘history’ refers to natural 
selection, thus function or purpose is grounded in natural selection. While Millikan’s 
theory seems to define ‘proper functions’, to use Putnam’s term, intra-theoretically, 
i.e. as relative to natural selection, she employs a method similar to Kripke and 
Putnam’s semantic theory of essences to support an extra-theoretical understanding 
of ‘proper functions’.

As discussed in the previous chapter, Kripke (1972) and Putnam (1973, 1975) 
argued that reference denotes essences, i.e. that the terms we use to describe ‘John’ 
as ‘that person’, or ‘cats’ as ‘those kinds of animals’ refer extra-theoretically. In 
other words, ostensive acts refer necessarily to the essential structures of things as 
they exist in the world, which can be demonstrated through empirical science. 
Millikan similarly argues that ‘proper functions’ necessarily refer to those functions 
that have historically been shown to enable a living thing to survive and reproduce 
as demonstrated through history as interpreted from the perspective of natural 
selection. In her article In Defence of Proper Functions, Millikan recognises that in 
providing a theoretical definition of ‘proper functions’, ‘this theory rests upon a 
theory of meaning which rests in turn on the notion of “proper functions”’ (Millikan 
1989, p. 291). Put simply, any definition of proper functions forwarded by Millikan 
rests on the idea that our ability to recognise proper function is itself a proper 
function. Similar to Quine (1969) and Putnam (2002), Millikan proceeds unperturbed 
by this circularity and goes on to explain her theoretical definition of proper 
functions where the function of ‘a’ is ‘b’, i.e. the function of the heart is to pump 
blood, as opposed to, ‘a’ functions as a ‘b’ i.e. the heart functions as a diagnostic aid 
for assessing health. The distinction between functions as and the function is is 
important here. The former refers to externally applied function (our use of an 
object) and the latter refers to inherent function (the object’s essential purpose). 
Thus like Kripke (1972) and Putnam (1973, 1975), Millikan conflates semantics 
and scientific theory to identify what she regards as essential purpose. However, 
unlike Kripke and Putnam, who use modalism to demonstrate the possibility of real 
essences, Millikan recognises that this mechanism cannot be used to justify her 
definition of ‘proper functions’. Instead Millikan creates her own kind of thought 
experiment, using the concept of the ‘accidental double’ to demonstrate the necessity 
of history in ‘proper functions’ (Millikan 1989, p. 292).

7.2.2  Millikan’s Thought Experiment – The Accidental Double

This accidental double is a human who is identical with you, but unlike you was not 
reproduced but emerged by cosmic accident involving the spontaneous convergence 
of molecules. This double you is identical to you in every biological detail down to 
the last molecule. Many may argue that because your double’s heart, lungs, brain, 
are identical with yours, they must logically have the same ‘proper function’ as 
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yours. However, Millikan argues that ‘such a double has no proper functions because 
its history is not right’ (Millikan 1989, p. 292). In order to address what appears to 
be a logical error Millikan, once again draws on Kripke (1972), this time referring 
to his distinction between gold that has the atomic number 79 and fool’s gold, which 
despite having the same appearance as gold does not have the atomic number 79 and 
therefore is not gold. For Millikan, Kripke’s distinction between gold and fool’s 
gold is analogous with her distinction between you and your double, where Kripke 
grounds essences in atomic numbers, Millikan grounds proper function in history. 
Thus despite appearing to be the same, your double has no proper functions because 
its biological and behavioural characteristics have no history of natural selection. 
An important feature of Millikan’s theory of proper functions is that she recognises 
them to be extra-theoretical. Millikan (1989, p. 293, emphasis in original) states 
that:

The definition of “proper function” is…an attempt to describe a unitary phenomenon that 
lies behind all the various sorts of cases in which we ascribe purposes or functions to 
things…Further, it is because each of these has a proper function or set of functions that it 
has whatever marks we tend to go by in claiming that it has functions, a purpose, or 
purposes.

7.2.3  Natural History Grounds Future Ought

Rather than recognising purpose and function as concepts that humans apply to the 
world in order to make sense of particular phenomena, Millikan argues that her 
theory of proper function recognises function and purpose to be inherent properties 
of living things in the world, which our language, aided by the theory of natural 
selection, attempts to describe. Having established an essentialist definition of 
purpose and function, she goes on to state that ‘it is the essence of purposes and 
intentions that they are not always fulfilled’ (Millikan 1989, p. 294). Millikan asserts 
that ‘an obvious fact about function categories is that their members can always be 
defective – diseased, malformed, injured, broken, dysfunctional etc. – hence unable 
to perform the functions by which they get their names’ (1989, p. 295). For Millikan 
the problem that needs to be addressed is how the malfunctioning members of a 
category can be regarded as belonging to that category when they cannot perform 
the function defining that category. In other words, how can blind eyes or lame legs 
continue to belong to the functional category ‘seeing things’ or ‘walking things’ 
when they don’t satisfy this function or purpose. It is not simply that unseeing eyes 
or un-walking legs look similar to the ‘real’ thing, according to Millikan they are 
the real thing, they are just ‘defective’ versions of the real thing. She states: ‘[f]
unction categories are essentially categories of things that need not fulfil their 
function in order to have them’ (Millikan 1989, p. 296).
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7.2.4  Proper Sex

Through the concept of proper function and malfunction Millikan provides a mech-
anism for recognising ‘disorder of sex development’ from a teleological perspec-
tive, grounded in natural selection. In other words, Millikan’s theory of proper 
function, by recognising that a proper function can be ‘defective’ provides grounds 
for justifying, not just the term ‘disorder of sex development’ but the underlying 
concept that sex necessarily refers to a reproductive dualism. While it might be 
argued this term must be understood relative to natural selection, Millikan argues, 
‘it is because each of these [body organs or systems] has a proper function or set of 
proper functions that it has whatever marks we tend to go by in claiming that it has 
functions, a purpose, or purposes’ (1989, p. 293, emphasis in original). She claims 
that ‘actual body organs or systems…all have proper functions, and that these 
proper functions correspond to their functions and purposes ordinarily so called’ 
(Millikan 1989, p. 293). Thus terms like ‘disorder of sex development’ are not to be 
understood relative to some biomedical or psychosocial theory but refer to ‘real’ 
defects, and that the words ‘disorder of sex development’ articulate the nature of 
these defects, i.e. that male/female sex development is a proper function of the 
human body and failure to develop into a male or female is necessarily a disorder.

Described by Laura Duhau (2008) as one of the foremost naturalist philosophers 
and an ‘outstanding defender’ (p. 109) of biosemantic teleology, not everyone is 
convinced by Millikan’s theory of proper functions or the benefits of biological 
teleology. One theorist critical of grounding functions in natural selection is Robert 
Cummins (2002). He developed an alternative method of understanding functions – 
functional analysis.

7.3  Robert Cummins’s Functional Analysis

7.3.1  Introduction

Robert Cummins (2002) recognises teleology as dependent on what he terms a 
grounding process. While traditional forms of teleology have been grounded 
through an external or internal goal-directed agent, Cummins argues that 
evolutionary biology is responsible for a contemporary form of teleology or what he 
refers to as ‘neo-teleology’, which grounds function and purpose in natural selection. 
What concerns Cummins about neo-teleology is how a trait’s function is used to 
explain its existence. For example, neo-teleology recognises the heart’s effect – the 
circulation of blood – as an explanation for why it is there. Thus he argues that neo- 
teleology is a ‘shadow of the original (mistaken) idea’ (Cummins 2002, p. 161). 
Within neo-teleology a trait’s function is its grounding process. Cummins argues 
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that this is incorrect since ‘[t]he grounding processes of evolution…do not ground 
neo-teleology, because they are insensitive to function’ (2002, p. 162). In short, a 
heart’s function does not explain why it is there. Thus in exploring biological 
functions, rather than employing natural selection as an explanatory strategy, 
Cummins advocates the use of functional analysis.

7.3.2  Embedded Assumption in Neo-Teleology

Following a review of the philosophical literature on the nature of functions, 
Cummins (1998, p. 169) concludes that research on the topic operates under two 
assumptions:

 A. The point of functional characterisation in science is to explain the presence of the item (organ, 
mechanism, process, or whatever) that is functionally characterized.

 B. For something to perform its function is for it to have certain effects on a containing system, 
which effects contribute to the performance of some activity of, or the maintenance of some 
condition in that containing system.

Put simply biological teleology has sought to explain why something is there (A) 
by identifying its effect (B). Millikan’s theory of ‘proper function’ conforms to 
these assumptions. Cummins argues that these assumptions have never been 
systematically defended and may be responsible for the production of fundamental 
errors in functional analysis. According to Cummins (1998) statements like ‘the 
function of the heart is to pump blood’ are misleading. Cummins argues that 
accounts such as these ‘assume that explanation is a species of deductive inference, 
and one cannot deduce hearts from circulation’ (1998, p. 173). The problem is that 
‘inference to an explanation has been mistaken for an explanation itself’ i.e. the 
heart is there because it pumps blood (Cummins 1998, p. 176). Cummins argues 
that explaining why something exists based on what it does, in effect explains a 
thing’s existence based on factors that have nothing to do with the cause of its 
existence. Hearts don’t exist because they pump blood, the heart’s pumping does 
not explain why it’s there. For Cummins ‘why’ explanations of function require an 
agent ‘and hearts are not “there” as a result of any deliberate action’ (1998, p. 175). 
Thus Cummins suggests that the problem with A (see above) is that it is the result 
of a failure to distinguish between functional and teleological explanations and 
provides no useful grounds for functional analysis. Cummins recognises natural 
selection as playing a role in this mistaken explanation.

7.3.3  The Problem with Natural Selection

While natural selection might seem to provide a link between what something does 
(hearts circulate blood) and why it is there (aids survival and reproduction), 
Cummins argues that though sounding plausible Millikan’s naturalism ‘involves a 
subtle but fundamental misunderstanding of evolutionary theory’ (Cummins 1998, 
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p. 178). According to Cummins, the processes responsible for particular functional 
traits are insensitive to what that trait does, believing otherwise is a distortion of 
evolutionary theory. Genetic plans are not altered in response to the functional 
effects of the plan; this is most apparent in the example of random mutation where 
traits emerge and are regarded as having a function but cannot be regarded as having 
emerged because they serve that function. Cummins argues that organisms inherit 
traits, regardless of their function. If the function a species of organisms inherit is 
advantageous within a particular environmental context, then their number will 
likely increase, but natural selection cannot explain why a function is there. Thus 
Cummins abandons A (see above) as a functional explanation and instead turns to B 
(see above) which recognises functions as effects relative to a containing system.

7.3.4  Identifying a Means of Grounding Functions

If, to be considered a function, something must have an effect on a containing sys-
tem, the question then is, what counts as an ‘effect’ and a ‘containing system’? It has 
been suggested that anything having a life or health-preserving effect on a contain-
ing organism might suffice as a function. While this may have a broad application, 
some biological functions do not preserve life or health. For example, several spe-
cies have reproductive cycles which result in their deaths (salmon, spiders and 
octopus).

A second option might be to ground function in effects which maintain or 
enhance the survival of the species. However, Cummins (1998) identifies three 
problems with this; firstly, it risks creating a style of analysis that continues to 
support more teleological interpretations of function, which implies divine purpose 
or intelligent design which would be misleading. Secondly, changing environmental 
factors may mean that beneficial effects of particular functions may become 
detrimental effects, but does this mean that the trait of an organism has lost its 
function? For example, were environmental factors to change so that flight became 
an impediment we would not cease to regard a bird’s wing as having the function of 
flight. Thirdly, grounding an organism’s functions in the uncontained containing 
system of species survival effectively presumes that the function of an organism is 
to contribute to its species survival, without providing a means of supporting or 
analysing this claim. In other words, scientists cannot critically analyse claims 
grounded by natural selection e.g. contested ascriptions of disease. In light of these 
difficulties Cummins draws our attention to the example of wings above which he 
argues illustrates how ‘functional analysis can properly be carried on in biology 
quite independently of evolutionary considerations’ (1998, p. 183).

Cummins suggests that ‘function-ascribing statements imply disposition state-
ments3; to attribute a function to something is, in part, to attribute a disposition to it’ 

3 In this context dispositional statements are statements which emphasise biological structures 
rather than capacities of living organisms – what something is rather than what it does.

7.3  Robert Cummins’s Functional Analysis



124

(2002, p. 185). Attributing a disposition involves asserting a particular kind of law-
like ‘dispositional regularity’ (Cummins 1998, p. 185). However, since a disposition 
is a physical property and not an event, attributing dispositions involves studying 
instances within, rather than capacities of, a thing or organism. Cummins does not 
regard this as an appropriate method of ascribing functions and suggests instead 
functional analysis  – a method that focuses on capacities or abilities rather than 
dispositions, i.e. what a trait can do, not what it is for.

7.3.5  Functional Relativism

In order to explain functional analysis, he uses the example of assembly-line pro-
duction where production is broken down into distinct tasks. Where these tasks are 
fulfilled in a specific way and in a particular order, a particular product results. 
However, as each point in the line may be capable of several tasks, different products 
may result from the same assembly-line. Cummins (1998) suggests that functional 
analysis in biology is the same, particular capacities are organised into systems, the 
reproductive system, the circulatory system etc., which are broken down into the 
component capacities of organs and structures. In this context the heart can be 
described to function as a pump relative to the circulatory system. Thus functions 
are not deemed to be essential dispositional characteristics of particular species or 
their parts, but are relative to particular containing systems abstracted for the 
purposes of functional analysis. Thus functional analysis has no theory of 
malfunctioning since this would imply a priori dispositional characteristics. Within 
functional analysis there are no necessary functions only functions that are relative 
to particular containing systems. This allows functional analysts to examine how a 
trait may have several functions relative to different containing systems without 
reference to proper functions or natural selection (Cummins 1998).

7.3.6  Functional Sex

Viewing disinterpellation from the perspective of functional analysis, sex has no a 
priori proper function, purpose or prescribed order; thus there can be no disorder, 
no reason to fix or hide atypical sex and every reason to articulate its existence. 
From this perspective the term ‘disorder of sex development’ is meaningless. 
Without a proper function there can be no malfunctioning. However, if there is no 
concept of malfunctioning, how can functional analysis address disease? If we want 
treatment for unpleasant or debilitating conditions, we need a concept of disease. 
Drawing on statistics and naturalist premises Christopher Boorse (1977) identified 
a means of ‘objectively’ ascribing disease.

7 Disinterpellation and Naturalism



125

7.4  Christopher Boorse’s Naturalist Account of Disease

7.4.1  Introduction

According to Aucouturier and Demazeux (2012) the latter half of the twentieth cen-
tury saw several writers question the validity of mental illness as a disease, arguing 
that ascriptions of mental illness were more about social control and coercive appli-
cation of moral standards on non-compliant individuals than ill- health. The first of 
these, was Thomas Szasz (1960) whose seminal text ‘The Myth of Mental Illness’ 
argues that somatic illness and mental illness are fundamentally distinct and that it 
is a mistake to see them as in any way analogous.

Szasz supports this position with two arguments; firstly, he points out that actual 
diseases of the brain do not cause what he terms ‘a problem in living’ but result in 
neurological problems such as blindness or paralysis, and secondly, diagnosis of 
somatic diseases involve identifying signs and symptoms, such as lesions or fever, 
whereas mental illness requires a clinician to make a judgement about a patient’s 
communicated experience (Szasz 1960, unpaged). According to Szasz this 
judgement entails ‘a covert comparison or matching of the patient’s ideas, concepts, 
or beliefs with those of the observer and the society in which they live’ (Szasz 1960, 
unpaged). ‘The notion of mental symptom is therefore inextricably tied to the social 
(including ethical) context in which it is made’ (Szasz 1960, unpaged, emphasis in 
original). Thus for Szasz somatic diseases could be grounded in objective fact, 
whereas mental illnesses only emerged relative to particular social contexts.

In 1975 two philosophers of biomedicine, Christopher Boorse (1977) and 
Tristram Engelhardt, forwarded two different solutions to the mental/physical 
dichotomy initiating what is now generally recognised as the naturalist (Boorse)/
normativist (Engelhardt) debate on biomedical concepts of health and disease 
(Aucouturier and Demazeux 2012). In his article Engelhardt (1975) argued that the 
concept of disease was a normative concept whether mental or physical, whereas 
Boorse attempted to resolve the dichotomy by applying objective medical accounts 
of disease to somatic and mental illness (Aucouturier and Demazeux 2012). Two 
years later, Boorse (1977) published a paper in which he presented what is now 
regarded as the most comprehensive and influential naturalist theory of health and 
disease (Amundson 2000; Cooper 2002; Lewens and McMillan 2004; Nordenfelt 
2007; Guerrero 2010).

7.4.2  Boorse’s Biostatistical Theory (BST) of Health 
and Disease

While Boorse recognises that society’s concept of health and disease may be value- 
laden due to the suffering associated with disease and the benefits associated with 
health, he argues that it is possible to produce a value-free ascription of disease 
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based on a statistical analysis of normal functions, relative to particular species. 
Known as his biostatistical theory or BST, this ‘value-free’ ascription recognises 
diseases as ‘internal states that depress a functional ability below species-typical 
levels’ (Boorse 1977: 542). Boorse (1977, p. 562) proposes the following schema as 
a means of objectively grounding health and disease:

• the reference class is a natural class of organisms of uniform functional design; 
specifically, an age group of a sex of a species

• a normal function of a part or process within members of the reference class is a 
statistically typical contribution by it to their survival and reproduction

• health is a member of the reference class normal functional ability: the readiness of 
each internal part to perform all its normal functions on typical occasions with at 
least typical efficiency

• a disease is a type of internal state which impairs health, i.e. reduces one or more 
functional abilities below typical species level.

Boorse’s naturalist definition of health and disease is grounded using similar 
methods to Millikan’s ‘proper function’ but differs through his use of statistical 
typicality. Thus like Millikan’s ‘proper functions’, Boorse’s ‘normal functions’ are 
those which contribute to a species’/individual’s survival and reproduction. 
However, his concept of health and disease while reliant on a selectionist4 account 
of function, departs from evolutionary theory through the use of statistical analysis 
to identify what is typical for a particular reference class. Thus for Boorse a dis-
eased state involves an individual functioning below what is deemed statistically 
normal for its age, sex and species. Health is the absence of such subnormal func-
tioning. While naturalists recognise Boorse’s definition of disease as carrying con-
siderable weight, there are many and varied normative critiques of his approach 
which will now be considered.

7.5  Critiques of Boorse’s Naturalism

7.5.1  Marc Ereshefsky

7.5.1.1  Defining Disease

In his article Defining ‘Health’ and ‘Disease’, Marc Ereshefsky (2009) recognises 
three established approaches to health and disease; naturalism attempts to provide 
value-free definitions by grounding its theories in what is deemed biologically 
normal and natural for humans; normativism recognises health and disease as value- 
laden statements about our physical being; and hybrid theorists attempt to overcome 
the difficulties associated with both naturalism and normativism by integrating the 
two. However, Ereshefsky identifies problems with all three: naturalism, while 
claiming to be value-free does not recognise the role social values play in, for 
example, defining homosexuality as an illness. Normativism, by focusing solely on 

4 Selectionism is naturalism grounded in a neo-Darwinian concept of natural selection.
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values, fails to fully capture what is meant by the terms ‘health’ and ‘disease’ 
socially and in medical practice. Hybrid theorists by having to conform to definitions 
of disease as ‘both dysfunctional and devalued’, become too quickly constrained 
when confronted with controversial cases (Ereshefsky 2009, p. 221).

7.5.1.2  Critique of Boorse

According to Ereshefsky, basing a theory of health and disease on statistical typical-
ity is a dubious method of grounding normality because the biological theories 
which are used to categorise species, on which Boorse relies, use genealogy rather 
than functional or physical similarity as a ground. Ereshefsky argues that a key fea-
ture of Darwin’s theory of evolution is that species necessarily evolve and change, 
thus evolutionary theory cannot define what traits count as ‘normal’ or ‘natural’ for 
a particular species. Further, even genetically identical individuals immersed in dif-
ferent environmental situations develop different phenotypes, thus even among 
genetically identical groups it is impossible to say what is ‘normal’ or ‘natural’ for 
a particular individual. Ereshefsky’s final objection to Boorse’s naturalism centres 
on the latter’s problematic assumption that ‘biological fitness is the goal of human 
life and all life’ (2009, p. 223). As Ereshefsky remarks, this means that medicine’s 
goals are focused on biological fitness rather than overall wellbeing. In practice this 
might mean that medical interventions harmful to a patient’s wellbeing are priori-
tised in favour of maintaining biological norms. Further when evaluating these 
interventions normative appearance may be prioritised over personal experience.

7.5.1.3  Critique of Normativism

Ereshefsky (2009) also identifies problems with normativism. Normativism attempts 
to accurately describe how we use the terms ‘health’ and ‘disease’ by aligning them 
with that which is valued and disvalued respectively. However, there are states 
which are disvalued that are not clearly diseases, such as alcoholism. According to 
Ereshefsky, within normativism there is no means of differentiating between 
immoral behaviour such as paedophilia, or undesirable social states such as 
unemployment, and what we generally understand by ‘disease’. Thus the normative 
approach to disease is subject to cultural relativism, thereby the ‘disease’ of 
homosexuality or drapetomania (characterised by a slave’s desire to escape), cannot 
be regarded as incorrect but merely a reflection of a different value system.

Ereshefsky describes how hybrid theorists have attempted to overcome the 
breadth of normative disease-states by arguing that ‘the term ‘disease’ should only 
apply to disvalued states with the proper biological etiology’ (2009, p.  225). 
However, by greatly narrowing which states the term ‘disease’ can be applied to, 
hybrid theorists often exclude the very controversial states that are the focus of 
medical concern. Further by integrating naturalism, hybrid theory is also subject to 
the same criticism as naturalism (Ereshefsky 2009). Having argued that normativism, 
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naturalism and hybrid theory fail to provide a satisfactory means of defining ‘health’ 
and ‘disease’, Ereshefsky proposes an alternative.

7.5.1.4  State Descriptions and Normative Claims

In discussing naturalist, normativist and hybrid definitions of ‘health’ and ‘disease’ 
Ereshefsky (2009) points out that two considerations were prevalent: ‘the physical 
and psychological state of patients, and the value we attach to those states’ (p. 225). 
Ereshefsky suggests that when approaching controversial medical cases, we should 
not begin by attempting to formulate a definition of ‘health’ and ‘disease’, but 
instead look directly to what is the central concern, the physical state and our 
evaluation of that state, or what he terms ‘state descriptions and normative claims’ 
(2009, p. 225). State descriptions refer to the physical or psychological state of a 
patient’s body without making normative or naturalist claims. Thus a patient’s state, 
for example the amount of calcium in their tissue is described as x, without x being 
referred to as high or low, good or bad, functional or dysfunctional. While Ereshefsky 
recognises that it would be impossible to remove all implicit evaluative elements 
from state descriptions he argues that the task here is to avoid explicit use of 
normative language rather than subsume it under the terms ‘health’ and ‘disease’. 
Ereshefsky describes normative claims as ‘explicit value judgements concerning 
whether we value or disvalue a physical or psychological state’ (Ereshefsky 2009, 
p.  225, emphasis added). The concern I have in relation to Ereshefsky is who 
constitutes the ‘we’ in this statement. Ereshefsky is not advocating that individuals 
themselves evaluate their health, thus how a condition will be evaluated will depend 
on the beliefs and ideals of the ‘we’, whoever that might be.

One advantage of this distinction recognised by Ereshefsky (2009) is that where 
there is a universally recognised physical state this distinction can highlight the exis-
tence of differing evaluative positions in relation to that state. For example, deafness 
may be a universally identified state but not everyone views being deaf as a problem; 
some members of the deaf community argue that deafness in not a ‘disease’ but a state 
which confers certain valued advantages. Ereshefsky also argues that the distinction 
between state description and normative claim makes it easier to identify the grounds 
responsible for the changing status of particular ‘diseases’ such as homosexuality, by 
recognising whether these changes have been brought about by new knowledge of 
biology or a modification of moral values. For Ereshefsky state descriptions and nor-
mative claims overcome many of the problems of normativism, naturalism and hybrid 
theories by rendering the concepts of ‘health’ and ‘disease’ superfluous.

7.5.1.5  Critique of Ereshefsky

The problem with Ereshefsky’s (2009) approach to disease is who does the evaluat-
ing, who are the ‘we’ that he refers to in defining normative claims. Individual 
evaluations based on personal preferences are problematic because it becomes 
difficult to differentiate between debilitating physical conditions and aesthetic 
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preferences, i.e. medical necessity verses enhancement, which has ethical 
implications in relation to resources. Secondly, if medical intervention is based on 
individual evaluation it is difficult to justify intervening where a person is engaging 
in behaviour they perceive as desirable, but is known to be physically damaging, for 
example, anorexia. However, his use of the pronoun ‘we’ suggests a broader social 
forum of evaluation, but if evaluations are derived from broad social ideals, 
individuals deemed as lacking the capacity to consent (babies, children and 
vulnerable adults) may find themselves in receipt of medical interventions they 
might not choose for themselves.

This has been a particularly prevalent theme with the literature on atypical sex, 
where babies and children were surgically ‘corrected’ in line with social norms. By 
implying that normative claims will be informed by social ideals, Ereshefsky does 
not entirely resolve the problem of naturalism. The problem with naturalism is that 
it allows social ideals to be exercised through medical intervention under the 
auspices of maintaining necessary biological states, in short it naturalises social 
ideals. While Ereshefsky’s distinction is an attempt to de-naturalise the role of 
social ideals in medical evaluation, which would go some way toward helping 
individuals contest socially prescribed medical interventions, it is unlikely to 
eliminate the inherent evaluative presumptions within biomedical terms. This is 
particularly problematic in relation to ‘disorder of sex development’ where the 
biomedical term ‘sex’ continues to refer to a reproductive dualism. In this situation 
Ereshefsky’s distinction seems almost superfluous because the state description 
‘sex’ already carries inherent normative assumptions which will inform evaluations 
of conditions and the decision to medically intervene.

7.5.2  Rachel Cooper

7.5.2.1  Introduction

In her paper simply entitled Disease, Rachel Cooper (2002) contests Boorse’s con-
cept of disease by critiquing his concept of reference class. Cooper argues that 
while Boorse recognises species, sex and age as necessary sub-groups in the 
assessment of norms, she argues that there are a host of other factors that are 
important but not considered. For example, the ‘Masai are naturally sensitive to 
growth hormone, pygmies are not. Athletes normally have a lower heart rate than 
other people’ (Cooper 2002, p. 266). Thus what is normal and natural is dependent 
on the behaviours of an individual, the environment in which they live and the 
circumstances in which their ancestors evolved. However, as Cooper points out if 
we take all these factors into consideration when defining a reference class, the class 
becomes so small that ‘normal’ function becomes hard to identify. A further point 
Cooper makes with regard to disease definitions derived from evolutionary function 
is the importance of physical or temporal context. For example, an appendix is 
thought to have had a role at one time in the digestion of food but now it is often a 
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source of disease. Sociopathy may be regarded within peaceful society as a disease 
but in violent societies or families it may confer advantages (Cooper 2002). 
Considering the above counterexamples Cooper argues that Boorse’s evolutionary 
disease-as-dysfunction definition does not provide sufficient and necessary ground 
for disease ascription since some conditions currently considered ‘diseases’ may 
confer or have conferred an advantage. Thus Cooper argues a new means of 
ascribing disease is required.

7.5.2.2  Individual Evaluation of Disease

According to Cooper (2002), biology cannot provide a satisfactory account of dis-
ease because ‘this class of conditions [diseases] is by its nature anthropocentric and 
corresponds to no natural class of conditions in the world’ (p. 271). In other words, 
the concept of disease is not naturally occurring but a human construct. Cooper 
argues that what we mean by disease is a condition that ‘is a bad thing to have, that 
is such that we consider the afflicted person to have been unlucky, and that can 
potentially be medically treated’ (2002, p. 71, emphasis added). In relation to dis-
eases being bad things to have Cooper clarifies her position that biological differ-
ence can never be sufficient grounds for disease ascription, thus something can only 
be considered a disease if it is a bad thing for that patient. Geniuses and ginger 
haired people are rare but are not regarded as diseased.

Cooper also warns against applying a majority ascription of disease on a minor-
ity. Sterility is devastating for some and a blessing for others; for Cooper what mat-
ters is whether it is a bad thing in each individual’s case and to recognise that a 
condition can be pathological for one individual but beneficial for another. Though 
it has been suggested that this disease ascription could be extended to that which is 
bad for a society, Cooper argues against this on the grounds that not all behaviours 
that are bad for society are necessarily diseases. Someone who exhibits verbal abu-
siveness may be exercising their anger in an inappropriate manner but they are not 
diseased. For Cooper what is significant for disease ascription is whether the behav-
iour is involuntary and unwanted, thus ‘something cannot be a disease just because 
it is bad for society, it must also be bad for the individual’ (2002, p. 272).

Cooper includes the consideration of unluckiness in her ascription of disease in 
order to differentiate between a condition like age-related frailty, which though bad, 
is not considered a disease, and childhood arthritis, which is both bad and unlucky, 
and is considered a disease. Cooper also includes conditions that are medically 
treatable in her ascriptions of diseases, in order to differentiate between what we 
intuitively regard as diseases from other conditions that are both bad and unlucky, 
such as unemployment or social isolation. According to Cooper, these three criteria 
(bad, unlucky and treatable) used collectively provide the most accurate means of 
delimiting what we intuitively understand by ‘disease’.

7 Disinterpellation and Naturalism



131

7.5.2.3  Assigning the Right to Define Disease

Unlike Ereshefsky (2009), Cooper (2002) does explicitly address the problem of 
who evaluates disease but fails to identify a solution. Cooper does not advocate that 
individuals evaluate whether or not they have a disease, since people can make 
mistakes or delude themselves regarding their physical state, thereby making very 
poor decisions. Conversely, basing disease description on some ideal standard of 
human wellness is deeply susceptible to social prejudice and quite difficult to define. 
Rather than attempt to resolve this problem Cooper acknowledges that deciding 
who should make disease ascriptions is a notoriously difficult problem, well known 
to philosophers and beyond her present remit.

7.5.2.4  Critique of Cooper

While Cooper, like Ereshefsky, contests naturalist interpretations of disease and 
forwards a concept of disease that explicitly acknowledges the role of social ideals, 
from the perspective of contesting ‘disorders of sex development’ it is unclear what 
benefit her concept of disease might bestow. While Cooper suggests that ‘[w]hat 
matters is that it is a bad thing in their particular case’ and uses this criterion to 
differentiate between biologically different and diseased states, her inability to 
identify whose evaluation is to be considered dilutes the usefulness of this concept 
(2002, p. 272). As the literature on atypical sex describes, many individuals were 
subjected to harmful interventions in order to address what was felt by others to be 
a bad thing in their case. While it might be argued that recognising the individual as 
the arbiter of their own evaluations could be a solution to this problem, Cooper 
argues that ‘[m]ethods that rely on asking actual people are unattractive because it 
is plausible that actual people often do not know what is in their own best interests’ 
(2002, p. 273). While naturalism may be guilty of not acknowledging how social 
ideals have informed its disease ascriptions, Cooper’s alternative concept does not 
really alleviate this problem. At least naturalism attempts to ground its disease 
ascription in concrete concepts: development, evolution, survival and reproduction. 
While I don’t agree with these as grounds for disease ascriptions, at least they are 
sufficiently apparent to be contested. The main problem with naturalist interpretations 
of disease in relation to atypical sex is that they apply supposedly value-free 
ascriptions to physical bodies thereby justifying normative interventions. Though 
Cooper’s account initially seems to be useful by recognising disease ascriptions as 
evaluative, by not identifying who ought to make the evaluation Cooper’s account 
continues to provide a mechanism where others may apply their norms in choosing 
whether or not to medically intervene.
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7.5.3  Elselijn Kingma

7.5.3.1  Introduction

In her paper, What is it  to be healthy? Elselijn Kingma (2007) is also critical of 
Boorse’s concept of reference classes. Kingma suggests that reference classes are a 
necessary part of BST ‘because the human species shows a wide variety of 
functioning; what is normal in one group can be abnormal in another’ (2007, p. 128). 
However, Kingma points out that only certain reference classes are acceptable to 
BST: age, sex and species. Were we to recognise heavy drinkers as a reference class, 
the liver function associated with heavy drinking would become a norm making 
heavy drinking a healthy practice, which goes against our intuitive understanding of 
disease. Thus Kingma argues it is not sufficient to have references classes; BST 
must have the ‘appropriate’ references if it is to identify health and disease (Kingma 
2007, p. 128).

While it seems logical to base reference classes on age or sex, rather than blind-
ness or having pneumonia, Kingma argues that this is precisely the kind of evalua-
tive ascription of health and disease that Boorse claims to eliminate. As Kingma 
states ‘[i]f these reference classes can only be constructed based on some prior 
distinction between health and disease, then his account is circular’ (2007, p. 129). 
Kingma (2007) refers to Boorse’s (1977) definition of an appropriate reference as 
“‘a natural class of organisms of uniform functional design’” (p. 129). Kingma sug-
gests that this account relies on three elements necessary for reference class justifi-
cation, that they are natural, uniform and involve design, which she critiques 
individually.

7.5.3.2  Disease Ascription Relies on Circular Reasoning

Having explored several possibilities regarding what Boorse might mean by ‘natu-
ral’, Kingma argues that ascriptions of ‘natural’, no matter what approaches are 
used, are value-laden processes. Thus she concludes Boorse’s ascription of ‘natural’ 
cannot ground a value-free definition of disease. While physiological uniformity 
may seem to provide a biologically derived and therefore value-free solution, condi-
tions considered diseased also display considerable uniformity. Thus differentiating 
between diseased and healthy reference classes on the basis of uniformity leads 
once again to a tautology.

Design may appear to resolve the issue by using innate characteristics to delimit 
reference classes, but here again Kingma argues that some genetic conditions are 
innate but regarded as diseases, while others, such as age, are intuitively accepted as 
reference classes but are acquired. While design relative to natural selection may seem 
an option, Kingma argues that Boorse would need to find a non-question begging 
account explaining why natural selection maintains conditions, such as sickle-cell 
anaemia, that are regarded as diseases. Kingma concludes that while BST may pro-
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vide a value-free method of identifying health and disease once reference classes are 
fixed, she argues that the fixing of reference classes ‘is an evaluative choice which 
may reflect some deep underlying normative commitments’ (2007, p. 132).

7.5.3.3  Boorse’s Presumption that Sex is Equal to Health

Kingma’s argument is particularly useful in contesting the normativity of ‘disorder 
of sex development’ because she explicitly highlights ‘sex’ as an a priori reference 
class inherent within Boorse’s concept of disease. Thus within this context ‘sex’, as 
ordinarily understood within biomedicine, signifies health and any deviation from 
this necessarily signifies disease. Thus from Kingma’s perspective Boorse’s account 
produces ‘truths’ relative to existing normative presuppositions rather than providing 
a value-free mechanism for ascribing disease.

7.5.4  Richard Hamilton

7.5.4.1  Introduction

In his article The Concept of Health: Beyond Normativism and Naturalism, Richard 
Hamilton (2010) argues that while the consensus view of philosophically sophisti-
cated medical practitioners is normative, others are attracted to naturalism as a means 
of making medicine truly scientific, i.e. truly value-free. In order to overcome what 
Hamilton views as a false dichotomy, he argues that naturalism is inescapably nor-
mative; in short values are ‘an inherent feature of our shared natural world’ (2010, 
p.  2). Recognising Boorse as a ‘paradigm naturalist’, Hamilton highlights how 
Boorse judged the success of his definition by its considerable use among pathology 
experts (Hamilton 2010, p. 2). However, Hamilton, notes that in the experience of 
philosopher and pathologist William Stempsey, most pathologists do not rely on a 
definition of health and disease based on functional abnormality but, as the term sug-
gests, in ‘the study (logos) of suffering (pathos)’ (Hamilton 2010, p. 3).

7.5.4.2  From Natural State to Population Models of Disease

Hamilton points out that while statistically typical functions may be used to support 
Boorse’s concept of health and disease, these are drawn from evolutionary theory 
which is not primarily concerned with the concept of either health or disease. 
Hamilton discusses how biologists are moving away from the natural state concept 
of species and are moving towards population models which unite a species solely 
through reproductive history. Taking the example of the Potomac River Bass (a type 
of fish) in which the males were discovered producing eggs, Hamilton suggests that 

7.5  Critiques of Boorse’s Naturalism



134

from the natural state model5 perspective these fish would be considered monsters, 
defective or kind deviants. However, from a population model the factors that 
brought about this change in the fish’s reproductive anatomy would not be regarded 
as unnatural, rather egg production by male fish would be regarded as part of that 
fish’s normal genotype expressed under those particular circumstances. Drawing on 
Eliot Sober (1980), Hamilton argues that any diseases can be advantageous and any 
form of health can be costly depending on the environment, ‘[t]here is nothing in the 
nature of a species itself that permits us to classify…variation as defective’ (2010, 
p. 3).

7.5.4.3  Humans by ‘Design’

For Hamilton one of the major problems in Boorse’s naturalism is the idea of spe-
cies design, i.e. that there is a particular way that humans are supposed to be. 
Hamilton argues that there is no uniform ideal for human anatomy any more than 
the circumstances in which we develop are uniform. He states: ‘[e]ven the most 
hard- headed genetic reductionist would accept that disease [or lack of it] only 
emerges as the result of a complex interaction between genetic predisposition and 
developmental contingencies’ (Hamilton 2010, p. 4). As Hamilton points out the 
concept of evolution was developed to explain diversity, not stasis, and biology is 
increasingly exploring diversity, not just in terms of species generation but the role 
epigenetic factors can play in the diverse development of genetically similar 
individuals.

7.5.4.4  Naturalised Normativism

Having argued against what he describes as Boorse’s projectivist view of normativ-
ism – a view which assumes that ‘as the natural world is bereft of all value, any 
value we discover there must come from outside’, Hamilton then forwards his own 
naturalised form of normativism (2010, p. 5). Hamilton highlights a contradiction in 
Boorse’s position. On one side Boorse employs Darwin’s theory of evolution which 
recognised humans as continuous with other living things. However, Boorse’s pro-
jectivism views humans as standing outside the world projecting their values on it. 
Thus if science is to provide an accurate description of the world, these descriptions 
must necessarily be devoid of value. According to Hamilton the concept of value-
freedom emerged within social science as a method of recognising bias, not as an 
argument that values could be eliminated. Drawing on Hilary Putnam (2002, see 
Chap. 5.9), Hamilton argues that fact and value are intermingled in science and 

5 One problem Hamilton (2010) identifies regarding the natural state model in relation to human 
beings is that the species norm for humans was presumed to be a 70 kg-male, which meant that 
physiological differences between women and men were not considered, leading to serious medi-
cal consequences.
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while scientists may be disturbed by this, the solution is not to pretend they don’t 
exist. Hamilton argues that taken together naturalised normativism recognises that 
within medicine judgements about health are judgements about human beings who 
live their lives in pursuit of particular goals. Thus any concept of health and disease 
will be interpreted from the perspective of these goals and will therefore necessarily 
be value-laden. The problem for Boorse, as Hamilton sees it, is that it is not possible 
to describe goal-directed systems (the human pursuit of health) in value-free terms.

7.5.5  Ron Amundson

7.5.5.1  Introduction

In his paper entitled Against Normal Function, Ron Amundson (2000) argues 
against Boorse’s naturalist concept of disease, focusing particularly on how this 
impacts people who are ‘disabled’. Contesting Boorse’s supposedly objective 
account of normal functions, Amundson argues that the ‘disadvantages experienced 
by people who are assessed as ‘abnormal’ derive not from biology, but from implicit 
social judgements about the acceptability of certain kinds of biological variation’ 
(2000, p. 33). Amundson compares Boorse’s concept of normal function with the 
now discredited biological concept of ‘race’, which he views as an attempt to lend 
scientific legitimacy to social categories. Amundson states ‘[t]he partitioning of 
human variation into the normal versus the abnormal has no firmer biological 
footing than the partitioning into races. Diversity of function is a fact of biology’ 
(2000, p. 34).

7.5.5.2  Natural Selection Explains Variation, Not Abnormality

Amundson’s criticism of Boorse’s BST centres on what he describes as his func-
tional determinism. Functional determinism ‘states that functions take place in a 
uniform mode at a relatively uniform performance level by a statistically distinctive 
portion of the members of a species’ (Amundson 2000, p. 36). Contrary to Boorse, 
Amundsen argues that ‘the facts of functional variation do not support functional 
determinism’ (2000, p. 37). Thus like Hamilton, Amundson is using naturalism to 
oppose naturalism by arguing that Boorse’s concept of disease is not supported by 
contemporary biology.

Amundson recognises functional variation as deriving from two interconnected 
sources, genetic variation and developmental plasticity. According to Amundson, 
evolutionary theorists from Darwin to the present day have developed their theories 
in an effort to explain variation rather than abnormality. Not only do contemporary 
evolutionary theorists recognise species to be enormously genetically variant, ‘there 
is no Darwinian interpretation of abnormality’ (Amundson 2000, p. 37). This would 
seem to produce a theoretical tension for Boorse, where he employs natural selection 
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to ground biomedical ‘abnormality’. Amundson points out that Boorse employs 
three mechanisms to address this tension. Firstly, by grounding biological 
topological normality in biomedical science, even though it is not supported by 
evolutionary theory; secondly, by asserting that natural selection ‘fixes’6 certain 
functions through normalising selection; and thirdly by arguing that while 
normativity often has essentialist causal connotations, BST does not make any 
essentialist causal claims.

Arguing against these three mechanisms Amundson firstly questions the validity 
of the concept of biomedical topological7 normality; secondly, he suggests that it 
cannot be proved that evolution produces the kind of functional uniformity that 
allows normality definitions, and is therefore an open question; and thirdly, while 
accepting that Boorse’s concept of normality ‘invokes no essentialist causal powers’ 
(2000, p. 37), he is concerned that within more general social contexts the concept 
is ‘used to explain and rationalize the social disadvantages of people labelled 
abnormal’ (2000, p. 37). Instead Amundson chooses to align himself with David 
Hull (1986) in arguing that ‘no set of traits can be constructed so as to characterize 
all and only members of a natural species, that species are rife with variation, and 
that this is an unavoidable outcome of Darwinian biology’ (Amundson 2000, p. 37).

7.6  Discussion

Though Millikan’s ‘proper functions’ and Boorse’s bio-statistical theory of ‘dis-
ease’ are similar to kind essentialism (discussed in the previous chapter – Chap. 6) 
in that they collapse Hume’s is/ought dichotomy, the mechanisms causing the col-
lapse are different. Kind essentialism generally attempts to identify necessary and 
sufficient conditions for kind membership, implicitly suggesting the individuals 
lacking the necessary and sufficient conditions are abnormal or deviant. By contrast 
Millikan’s and Boorse’s naturalist ought terms and statements are grounded in natu-
ral selection, i.e. the a priori assumption that survival and reproduction are the pur-
pose of all living organisms, which is much more explicit and intentional. Through 
successfully explaining the existence of diverse species in the world, natural selec-
tion has come to be regarded as a necessary truth, rather than a theory. Discussions 
of purpose relative to natural selection have, by association, also come to be regarded 
as necessarily true. The problem here I believe is twofold; firstly, the collapse of the 
analytic/synthetic distinction has facilitated the naturalist assumption that biological 
theory, in particular natural selection, is equivalent to analytic truth i.e. biological 
necessity. Secondly, by making evaluative claims relative to natural selection, 
naturalism grounds moral claims in supposedly objective biological ‘facts’ rather 
than individuals’ subjective experiences, conflating Hume’s is/ought distinction. 

6 The term ‘fixes’ here means to ‘stabilise’ rather than to ‘mend’.
7 Topology is the scientific study of how constituent parts within a whole are interrelated and 
arranged.
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Thus, contrary to Hume and most natural science perspectives, it has become 
permissible to refer to objective purpose: wings are for flight, legs are for running, 
eyes are for seeing, genitals are for reproduction. While these may seem very natural 
claims, they are teleological. As Cummins suggests, wings, legs, eyes and genitals 
are not for anything anymore than life on earth is for survival and reproduction, and 
the sun is for shining. Flying, running, seeing and reproducing may be what these 
things do, but if we view these activities as their purpose, we need to invoke some 
kind of Creator and admit that what we are engaging in is theology, not science. In 
effect natural selection is a theory that has come to mean necessary moral fact and 
in so doing inscribes purpose on the external world. In terms of the grey fabric of 
knowledge metaphor, where discourse (factual and moral meaning) and experience 
(subjective and objective) form part of one fabric, naturalism not only subsumes 
objective experience (matters of fact) under theory (relations of ideas), disregarding 
Hume’s ([1748] 2007) tenet that all matters of fact are contingent, but also subsumes 
subjective experience under this apparent ‘fact’, potentially rendering bodies that 
are subjectively experienced as beneficial to be objectively immoral or disordered. 
Whether licensed through reference to history or statistics, naturalist accounts of 
‘proper function’ and ‘malfunction’ or ‘health’ and ‘disease’ help to maintain the 
idea that there is a way that living things, including sexed humans, ought to be. 
Millikan’s naturalism is most evident within biology, whereas Boorse’s naturalism 
dominates medicine, but both could be used to support the idea that sex is necessarily 
dualistic and that the term ‘disorder of sex development’ refers to objective ‘truth’. 
From Millikan’s historical perspective the ‘proper function’ of the reproductive 
system is reproduction. Any modification of the reproductive system is for Millikan, 
necessarily a ‘malfunction’.8 Boorse’s biostatistical naturalism could be used to 
justify the term ‘disorder of sex development’ in two ways. Firstly, like Millikan, by 
grounding ‘normal function’ in survival and reproduction, any condition, including 
atypical sex, that might impact on fertility, is necessarily a disease. Secondly, normal 
functioning refers to a priori reference classes of which ‘sex’ is one. If individuals 
do not conform to the a priori norms that permit inclusion into a reference class, i.e. 
are not clearly male or female in the case of the reference class – sex, it would seem 
logical that they cannot be regarded as functioning normally. However, as highlighted 
by Kingma, this seems somewhat tautological since the ascription of disease relates 
primarily to the meaning of the term sex, rather than the physical condition of a 
patient. Ereshefsky’s division of medical interest into state description and normative 
claims does appear to provide a useful tool for contesting the implicit normativity of 
the term ‘disorder of sex development’ while also recognising the possibility that 
health concerns may be present. What is particularly interesting about Ereshefsky’s 
position is that it permits particular atypical sex states to be evaluated differently. 
However, his use of the term ‘we’ makes it unclear who is doing the evaluating. Like 
Ereshefsky, Cooper contests the naturalist interpretation of disease and forwards a 

8 One problem I have not seen discussed in any of the critiques of Millikan involves individuals 
who choose to thwart their ‘proper functions’. Would Millikan regard elective celibacy to be a 
‘malfunction’ of the reproductive system?
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concept of disease that explicitly acknowledges the role of social ideal in disease 
ascription. However, her inability to identify who ought to do the evaluating leaves 
patients vulnerable to the evaluations of others. This is particularly problematic 
when the term ‘sex’ already refers to male and female, thereby providing a priori 
grounds for regarding any deviation from the male/female binary as a disease. As 
Ereshefsky noted, merely recognising normativity cannot rid medical terms of their 
inherent value. This problem is further explicated by Kingma in relation to Boorse’s 
use of ‘sex’ as a reference class in defining disease. The disease ascription refers, 
not to the individual’s conditions, but to the terms of the reference class which, as 
mentioned above, is tautological. Hamilton not only provides a method of contesting 
the duality of sex by opposing the idea that variation is a defect, his naturalised 
normativism is consistent with the position of this book which views discourse- 
experience, or in his case nature-norms, as part of one fabric. Of particular interest 
to this book is Hamilton’s reference to new approaches in biological thinking, 
including Developmental Systems Theory and Neo-Lamarckianism. While he does 
not have the space for a full discussion of these new approaches, he recognises that 
‘the implications for the accounts of health and disease are profound’ (Hamilton 
2010: 4). Like Hamilton, Amundson also finds Boorse’s grounding of biological 
norms in a theory that was developed to explain biological variation to be 
inconsistent. Amundson cites several theories which recognise genetic variance and 
developmental plasticity, and uses these to highlight the adaptability and variance of 
living things. These theories will be discussed more fully in the next chapter.

7.7  Conclusion

This chapter has looked at how naturalism has attempted to merge discourse and 
empirical experience by arguing that survival and reproduction (empirical 
experience) is the purpose (discourse) of life. While not necessarily making 
essentialist claims, naturalism effectively does the same thing by making discursive 
ideals look like objective facts. One of the problems with contesting Millikan’s 
proper functions and Boorse’s account of disease is that in most circumstances we 
are likely to agree with the evaluative content of their claims, even if we do not 
agree with how these claims are grounded. Even if legs are not objectively for 
walking and eyes are not objectively for seeing, many of us subjectively employ our 
legs and eyes precisely for these reasons. Thus, if they ceased to do what we use 
them for, we would probably regard them as malfunctioning. Similarly, in many 
cases Boorse’s disease ascription refers to conditions that we regard as undesirable 
e.g. heart failure. Thus Millikan’s and Boorse’s accounts of proper functions and 
disease in many situations may conform to our evaluation based on our subjective 
experience. The problems with how ‘proper function’ and ‘disease’ ascriptions are 
grounded emerges where these ascriptions are contentious, as is the case with 
‘disorder of sex development’. By ‘objectively’ applying evaluative terms such as 
‘proper functions’ and ‘malfunction’ or ‘health’ and ‘diseases’ to individuals who 
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do not accept these evaluations, these naturalised claims disregard many patients’ 
autonomous experiences. This practice prioritises naturalist theory over people’s 
subjective experiences which seems contrary to biomedical ethics. Thus there are 
two problems with Millikan’s and Boorse’s account; the first relates to whether it is 
permissible, by whatever means, to suggest that natural objects carry inherent value. 
The arguments so far suggest that it is not. The second relates to the morality of their 
position where, by grounding evaluations relative to patients’ bodies in naturalism 
rather than patient experience, they are rendering patients’ means to naturalist ends. 
I believe the reverse should be the case and naturalism should be the means to 
patients’ ends. I argue that both these problems have emerged due to a conflation of 
Hume’s is/ought dichotomy and conversely that a reinvigoration of this dichotomy 
may provide a solution. I am not suggesting that we have now acquired the ability 
to objectively access the world, only that we should accept Hume’s assertion that 
the world does not hold inherent value and any value it appears to have is inscribed 
on it by us. Thus if we are to inscribe particular physical conditions with value, we 
must do so relative to patient experience and not relative to social ideals which are 
dressed to look like fact. By insisting that atypical sex is disordered and therefore 
unhealthy and undesirable, naturalism, rather than resolving disinterpellation, 
perpetuates it by motivating people with atypical sex to hide rather than take pride 
in their difference. The next chapter (Chap. 8) will explore biological approaches 
more accommodating of variance and contingency: Developmental Systems Theory 
and Neo-Lamarckianism.
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Chapter 8
Disinterpellation and Emergentism

8.1  Introduction

8.1.1  Disinterpellation and Emergentism

Chapter 5 described disinterpellation as an effect of discordance between a priori 
discourse (dualistic sex) and a posteriori fact (variant sex). Disinterpellation 
emerges at the moment of diagnostic disclosure when a patient’s dualistic 
understanding of sex is intersected by the scientific fact that sex is variant and this 
variance is inscribed onto the patient’s body disturbing the social coherence of the 
his/her identity. This discordance can be understood as a tear in the fabric of 
knowledge where two forces, a priori discourse and a posteriori fact pull in opposite 
directions. Mending this tear required the construction of an epistemic field in 
which these two forces coexist as components within a single fabric of knowledge. 
As discussed in Chap. 5, this grey fabric is black with discourse (a priori knowledge) 
and white with experience (a posteriori knowledge). Within this field discourse- 
experience is viewed as always codetermining, thus there are no entirely black or 
white threads. The more entrenched a priori knowledge occupies the darker centre 
and the more contingent a posteriori knowledge occupies the lighter fringes at the 
boundaries of discovery. At the end of Chap. 5, three methods of mending this tear 
i.e. bringing the a priori and a posteriori knowledges into accordance were 
identified:

 1. To discover, a posteriori, facts that support the a priori discursive assumption 
that sex is dualistic.

 2. To identify, a posteriori, a mechanism that reframes sex variance in accordance 
with our a priori discursive assumption that sex is dualistic.

 3. To change the a priori discursive assumption that sex is dualistic in accordance 
with a posteriori facts.
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This chapter will explore the last of these. This mechanism requires discourse to 
conform to experience in order to reinstate equilibrium within the fabric of 
knowledge. Chapter 6 explored whether the necessary conditions existed supporting 
the idea that all humans can be assigned as either a male or female kind. However, 
it seems sex is too varied and complex to conform to what most philosophers of 
science would regard as essential kinds. Chapter 7 explored theories supporting the 
idea that there ought to be two sexes. However, applying ought to scientific objects 
or processes is difficult unless it is applied relative to a pre-established system of 
value which may be justifiable from a moral perspective but cannot be regarded as 
objectively scientific. In contrast to the previous two chapters, this chapter will 
approach disinterpellation from the opposite perspective and instead of taking a 
priori dualistic notions of sex as the starting point, accept that sex is variant and 
attempt to identify theories that can ground concepts of sex variance, while at the 
same time acknowledging that not all variance is desirable. Contesting the deeply 
embedded assumption that sex is dualistic involves a threefold process: firstly, 
revealing the discursive mechanism holding dualistic sex in place; secondly, 
identifying mechanisms for re-ontologising sex as variant; and finally, reinvigorating 
Hume’s subjective morality as a means of evaluation.

8.1.2  Mechanisms Maintaining Dualistic Sex

In order to understand the moral force behind what appear to be factual concepts 
like ‘sex’ I will attempt to identify and reveal the deeply entrenched mechanisms 
that maintain the sex dualism and make sex variance seem unnatural. In The 
Archaeology of Knowledge Foucault (1972) invites us to explore whether discursive 
unities ‘are not, in their accepted and quasi-institutional individuality, ultimately the 
surface effect of more firmly grounded unities’ (p. 26). I will demonstrate that this 
is very much the situation in relation to sex and that to unearth this unity we must 
go back over six millennia to the first texts to identify the ontological core of the 
binary that is ‘sex’.

8.1.3  Mechanisms Re-Ontologising Sex as Variant

The second mechanism involves recognising the discourse on sex to be a conflation of 
experience/fact and ought. I will attempt to address these two aspects individually. 
First, I will contest the ontological duality of sex and explore mechanisms for re-
ontologising sex as variant, drawing on two new biological approaches which describe 
living things as fundamentally variant. Second, I will employ Hume’s is/ought distinc-
tion to argue that if life is recognised as objectively variant (is), then there can be no 
means of applying ‘objective’ value (ought) to variance without introducing a subjec-
tive evaluative premise, bringing me to the third element in this process.
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8.1.4  Reinvigorating Hume’s Subjective Morality

While arguing that value cannot be objectively applied to sex variance, recognising 
that some forms of variance may be undesirable must also be considered. Not doing 
so would initiate the same ethical problem confronting Millikan (1984, 1989) and 
Boorse (1977) where truth relative to theory comes to be objectively applied to 
subjects despite experiences to the contrary. In other words, people’s subjective 
experiences become subsumed to benefit a theory’s objective end. Having argued 
against naturalist objective evaluations of sex variance but recognising that some 
instances of sex variance are not valued, some other non-objective mechanism for 
applying value must be identified. The option explored here is Hume’s ([1739] 
1969) moral theory, which recognises all value to be subjective and regards all 
evaluation as a moral practice derived through subjective experience.

Having briefly explained the three elements of this chapter and their relevance to 
the overall aim of resolving disinterpellation we will now explore each in more 
detail.

8.2  Sex Complementation: A Deeply Entrenched Discourse

8.2.1  Introduction

In this section I will argue that the dualistic interpretation of sex has metaphysical 
rather than empirical foundations. Modifying Quine’s (1951, 1960, 1961) metaphor, 
I suggested that the fabric of knowledge is grey: black with discourse and white 
with experience. Since discourse is impossible without experience, and experience 
is always mediated by discourse, I do not recognise any fully black or white threads. 
However, I do recognise the fabric to vary in tone, where the whiter threads occupy 
the contingent fringes of knowledge and the blacker threads constitute the entrenched 
or hegemonic centre.

Through a genealogy of dualistic sex I hope to demonstrate that in accordance 
with this metaphor dualistic sex occupies the darkest centre of the fabric of 
knowledge, i.e. that our dichotomous understanding of sex is deeply entrenched. 
Quine states: ‘[a]ny statement can be held true come what may, if we make drastic 
enough adjustments elsewhere in the system’ (1961, p.  43). I propose that our 
dichotomous understanding of sex is maintained through constantly making 
adjustments in order to integrate sex variance into a dualistic system, the most 
recent being to describe sex variance as ‘disordered’. Justifying his reasons for 
grounding science in empirical objects Quine states: ‘[t]he myth of physical objects 
is epistemologically superior to most in that it has proved more efficacious than 
other myths as a device for working a manageable structure into the flux of our 
experience (1961, p. 44). While I may agree with Quine that the myths of physical 
objects are epistemologically superior to most other myths, in relation to sex I will 
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argue another more powerful but deeply embedded myth is maintaining our 
dichotomous understanding of sex.

8.2.2  Sex Complementation and Cosmic Creation Myths

8.2.2.1  Indo-European Cosmic Creation Myth

As a reflection of our own biological creation, it may not be surprising that many of 
the Indo-European creation myths involve male and female cosmic elements which, 
through copulation, bring forth the cosmos. However, what is particularly significant 
is that this male and female are usually understood as originating from a single, 
usually androgynous entity, which divides to produce the first procreative couple. 
Ancient Hindu, Taoist and Buddhist cosmologies describe their supreme principle 
as a fusion of male and female (Batra 1994). Carl Olson (1981, p. 377) describes 
what he suggests is the earliest Hindu Upanișad text’s account of creation, written 
in the second millennia BCE:

At the beginning of the world there was only Ātman in the form of a person. Discovering 
that only he existed, he declared ‘I am’. After losing his fear of being alone, he found that 
he did not have pleasure because of his solitary condition. Thereupon, he divided himself 
and became a man and a woman. When the two beings copulated other beings and forms of 
like were produced. Thus the original universal principle is androgynous.

The theme of the cosmos beginning with the separation of an androgynous unity 
into a sexed dichotomy was not isolated to Eastern Asia. Sumerians provide us with 
the earliest known written record of creation which follows similar themes. However, 
this does not mean that the authorship of this myth dates from this period or that the 
myth was Sumerian in origin. On the contrary, according to Bruce Lincoln (1975) 
author of The Indo-European Myth of Creation, philological studies have identified 
remarkable similarities between creation myths across massively disparate regions 
including, India, China,1 Scandinavia, Central Europe, Mesopotamia, the Roman 
and the Greek Empires. Through careful linguistic and narrative analysis philolo-
gists have identified what they refer to as an Indo-European creation or cosmogonic 
myth. Lincoln defines a cosmogonic myth as ‘the myth which establishes the order 
of the world and thus has important social, material, and economic ramifications’ 
(Lincoln 1975, p.  121). Lincoln refers to a common Indo-European cosmogonic 
myth ‘which told of the creation of the world from the sacrifice and dismemberment 
of a primordial androgyne’ (Lincoln 1975, p. 122). This primordial androgyne is 
described as a primeval unity which divides into or creates the first sexed duality. 
The division of this unity into male and female marks the beginning of creation.

1 The Chinese Yin/Yang symbol is a pictorial representation of this trope, where the black and white 
elements of Yin and Yang are sexed dichotomies of a single unit.
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8.2.2.2  Egyptian Cosmic Creation

According to Jacobus van Dijk (1995), Egyptian creation myths were seldom writ-
ten down and can only be inferred from references in other texts. In an effort to get 
a universal picture of Egyptian beliefs van Dijk focuses on several ancient Egyptian 
urban centres, Heliopolis being the oldest, dating from c. 2400 BCE. In Heliopolitan 
theology the universe begins with a primeval watery substance called Nu in which 
is floating Atum, the creator god. Atum is depicted as an androgynous seed or egg 
capable of self-generation and self-impregnation. According to van Dijk ‘[t]his pro-
cess of self-generation brings about the gradual unfolding of undifferentiated unity 
into the differentiated diversity’ (1995, p. 1700). The first act of differentiation is the 
development of male and female elements, firstly through Atum’s act of self-
impregnation and then the creation of male and female in the form of the gods Shu 
(male) and Tefnut (female). These two form an inseparable duality, life (Shu) and 
order (Tefnut). ‘[T]he creation of Shu and Tefnut, although they have not them-
selves been “conceived in conception” and “formed in the womb,” sets in motion 
the sexual transmission of life-force from one generation to the next’ (van Dijk 
1995, p. 1700).

8.2.3  Sex Complementation and Human Creation Myths

8.2.3.1  Introduction

In contrast to the book of Genesis which would be familiar to many Westerners, 
most Mesopotamian and Egyptian creation myths were not overly concerned with 
human creation. Contrary to Genesis and other Hebrew accounts of the creation, in 
which the first man, Adam is depicted as ‘the crown of Creation’ (Graves and Patai 
1989, p. 60), most Mesopotamian accounts describe man as a manual servant, cre-
ated for the sole purpose of alleviating the burden of work for the gods.

8.2.3.2  Old Babylon

Though there are several similar accounts of the creations of mankind throughout 
Mesopotamia, only the Epic of Atrahasis describes the creation of the sexes. The 
tablets from which the Epic of Atrahasis has been translated are Old Babylonian and 
date from about 1700 BCE but may be of much older Sumerian origin. Described 
by Stephanie Dalley (1989) in her book Myths from Mesopotamia, The Epic of 
Atrahasis opens with a description of the Igigi (lesser gods) charged with the task of 
labouring for the Anunnaki (great gods) to create and maintain irrigation canals 
from the Tigris and Euphrates. However, the Igigi find their labouring an excessive 
burden and rebel. Following an exchange, the Anunnaki then call upon Nintu, the 
womb-goddess and midwife to the gods, to create human offspring to act as menial 
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workers labouring in the place of the Igigi. Nintu agrees and slaughters Ilawela, a 
lesser god, and mixes his flesh and blood with clay. Following this Nintu entered the 
Room of Fate with Enki (god of sea dykes). Here Enki trod the clay while Nintu 
recites an incantation. According to Dalley’s translation (1989, p.  16) once her 
incantation was finished:

She pinched off fourteen pieces of clay,
And set seven pieces on the right,
Seven on the left.
Between them she put down a mud brick.
She made use of a reed, opened it to cut the umbilical cord,
Called up the wise and knowledgeable
Womb goddesses, seven and seven.
Seven created males,
Seven created females,

Thus here again male and female are created from a single androgynous sub-
stance. Though versions of creation vary, the trope of androgynous unity dividing to 
sexed dichotomy then progressing to diverse plurality persists within many ancient 
texts. One of the most enduring comes from Plato’s Symposium.

8.2.3.3  Ancient Greek

In his article Myth and Science around Gender and Sexuality, Michael Groneberg 
(2005) describes how in his Symposium (written c. 385–380 BCE) Plato’s protagonist 
Aristophanes explains the ontology of eros (romantic love). What is of particular 
interest for Groneberg is how Aristophanes’ description of eros incorporates what 
we now understand as gay and lesbian love. According to Aristophanes there were 
originally three sexes: a kind of double male (arren), a double female (thèly) and a 
male/female (androgynos). These first super humans had four arms and legs and 
were very powerful, sufficiently so to threaten the gods. The gods did not want to 
destroy these first humans as they lived off their sacrifices. However, Zeus recognised 
that by dividing them in two, their sacrifices would be doubled while their power 
was halved. Unfortunately, the first super-humans to be halved desperately tried to 
reunite and clung to each other forgoing food and drink, eventually dying of 
starvation. In order to avoid a recurrence of this Zeus rearranged their genitalia 
allowing unity through reproductive2 and pleasurable sexual contact. Thus Plato 
describes eros, not so much as love of another, but as a longing to become whole 
again, with each divided human longing to unite with its other half; ‘[s]o ancient is 
the desire of one another which is implanted in us, reuniting our original nature, 
seeking to make one of two, and to heal the state of man’ (Plato 1953, unpaged). 
Though this myth applied to human creation rather that the cosmos, the theme of 
androgynous unity, sexed dichotomy and diverse plurality is clearly evident. Though 

2 Prior to this, Plato describes humans as sowing their seed ‘like grasshoppers in the ground’ (Plato 
1953, unpaged).
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Aristophanes provides an ontology of homosexuality, this element of the story is 
rarely transmitted.

8.2.3.4  Judaeo-Christian

In the West one of the best known ontologies of sex comes from the Book of Genesis, 
where God first makes a man, Adam. Recognising that Adam should not be alone, 
God creates a woman out of Adam’s rib. However, this is actually the second 
ontology of sex in Genesis; the first is less well known. On the fifth day, along with 
all other earth bound things, man was created; God said ‘Let us make man in our 
image, after our likeness: and let them have dominion’ (KJV, Genesis 1:26); ‘So 
God created man in his own image, in the image of God created he him; male and 
female created he them’ (KJV, Genesis 1:27, emphasis in original).

The phrasing and simultaneous emergence of male and female makes it unclear 
what is being created. The phrase ‘God created man’ does not seem to imply a man 
but man in the generic sense of the word, mankind, i.e. men and women. The term 
‘him’, referring to ‘man’, suggests a generic understanding of the term ‘him’, rather 
than referring to an individual. The phrase ‘male and female created he them’, while 
clearly referring to two sexes, does not necessarily imply a couple but could refer to 
multiple couples. This version of human creation in Genesis 1 is then followed by 
the better known version of human creation in Genesis 2: ‘And the Lord God formed 
man of the dust of the ground, and breathed into his nostrils the breath of life; and 
man became a living soul’ (KJV, Genesis 2:7, emphasis in original). Unlike Genesis 
1 in which the term ‘man’ seems to be generic, in the context of Genesis 2 the term 
‘the man’ suggests an individual. This individual, God names Adam and places him 
in the Garden of Eden. Later recognising that it is not good for man to be alone God 
makes him a ‘help meet’ (KJV, Genesis 2:18). Not finding a suitable help meet 
among the animals, God causes Adam to fall asleep, and removing one of his ribs 
‘made he a woman, and brought her unto the man’ (KJV, Genesis 2:22). Beholding 
the woman Adam says, ‘[t]his is now bone of my bones, and flesh of my flesh: she 
shall be called Woman, because she was taken out of Man’ (KJV, Genesis 2:23). 
Genesis then decrees ‘Therefore shall man leave his father and his mother, and shall 
cleave unto his wife: and they shall be one flesh’ (KJV, Genesis 2:24). Thus though 
not immediately apparent the themes of a single entity being divided into a sexed 
dichotomy are apparent  – Adam and Eve are dichotomous halves of a single 
reproductive unit which emerge out of and become one flesh. Though the story of 
Adam and Eve is commonly recognised as the Christian creation myth, 
inconsistencies with the first version of human creation in the book of Genesis 
suggests a text which has been interpolated with other creation stories.

Maaike van der Lugt (2010), provides an explanation for the contradictory 
accounts of sex ontology in Genesis. One myth of ancient Rabbinic origin bears a 
resemblance to Plato’s account of eros and is also referred to by Augustine. In this 
myth ‘God had first created an androgynous double being (the first creation story), 
which he later cut in half to create man and woman (the second creation story) (van 
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der Lugt 2010, p. 106). Though this version might sound odd to those familiar with 
the story of Eve being created from Adam’s rib, the story of the divided androgen 
was far more prevalent in ancient times. Graves and Patai (1989. pp. 66–7) describe 
many Hebrew texts which hold that:

Adam was originally created as an androgyne of male and female bodies joined back to 
back. Since this posture made locomotion difficult, and conversation awkward, God divided 
the androgyne and gave each half a new rear. These separate beings He placed in Eden, 
forbidding them to couple.

Graves and Patai refer to the Tannaitic Midrach (an ancient Jewish text) in which 
the two Greek terms used to describe Adam are androgynos (man-woman) and 
diprosopon (two-faced) (1989 p. 67). Phile of Alexandria, a Hellenistic philosopher 
and bible commentator described Adam as an Androgyne (Graves and Patai 1989, 
p. 67). Graves and Patai also refer to the Gnostic tradition in which Adam is under-
stood as an androgyne (Graves and Patai 1989, p. 67). Graves and Patai assert that 
the Hebrew belief that Adam was a bi-sexed individual ‘is clearly borrowed from 
Plato’ (1989, p. 67). However, this does not explain the current Biblical sex ontol-
ogy in which woman is created from man’s rib.

According to Graves and Patai the idea of the first woman being created from the 
first man’s rib lacks parallels in any Mediterranean or early Middle-Eastern creation 
myth. By way of explanation Graves and Patai suggest the term Tsela in Hebrew has 
two meanings, stumbling/misfortune and rib. Given that these myths would have 
been translated into Latin and Greek from Hebrew, it seems possible that Eve, who 
constituted Adam’s misfortune or fall, was misunderstood to be constituted from his 
rib (Graves and Patai 1989). Thus the myth could have arisen from a simple 
confusion about meaning or mistaken translation.

A more convincing interpretation of Adam’s rib comes from the director of the 
Biblical Research Foundation, Oklahoma, Wayne Simpson (1996). Simpson 
provides another interpretation of the term tsela, which he argues can mean rib, but 
is more commonly used in ancient Hebrew to mean side.3 Through careful analysis 
of the word in other books of the Bible, Simpson explores a different meaning to the 
word tsela that implies a side, constituting the symmetrical other half of something, 
as we might refer to a side of beef (Simpson 1996).

Drawing on such exegesis he suggests that the word tsela implies that Adam was 
a single androgynous being but was divided into two complementary halves. He 
argues that the idea of Eve being a product of Adam’s rib is a result of an ancient but 
poor translation that has been copied for millennia (Simpson 1996). This seems 
more probable when we consider that, according to the Jewish Encyclopedia, the 

3 Simpson’s interpretation is supported by both the Strong’s Exhaustive Concordance and the New 
American Standard Exhaustive Concordance, both of which recognise the word tsela (Hebrew: 
 as occurring 41 times in the Bible but referring to ‘a rib’ only in relation to the Adam and (תֹעָלְצ
Eve creation myth. In a vast majority of the other occurrences (31:41), the word refers to ‘a side’ 
or ‘sides’ and nowhere refers to ‘a rib’. Simpson also points out that though the word ‘ribs’ does 
occur once again in the Bible, it has been translated into English from an entirely different Hebrew 
word (Simpson 1996).
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Septuagint, the first Greek version of the Bible which became widely transmitted 
across the Eastern Mediterranean, North Africa and Europe and from which all 
contemporary versions are derived, ‘shows at times a peculiar ignorance of Hebrew 
usage’ (Toy and Gottheil 2011). One major text from western Asia which was 
transmitted via Arabic rather than Greek, and was therefore not derived from the 
Septuagint, was the Qur’an. Interestingly the Qur’an mentions Adam but makes no 
reference to Eve, or a rib.

8.2.3.5  Islam

Riffat Hassan (2009) describes how most Muslims believe that Eve was created 
from Adam’s rib and would be ‘shocked’ to discover that not only is there no 
mention of a rib in the Qur’an, but there is no mention of Eve at all, and though 
Adam is mention 25 times, ‘there is no categorical statement in the Qur’an to the 
effect that Adam was the first being created by Allah’ (Hassan 2009). According to 
Hassan, the Hebrew name for the first person – Adam, is a derivative of the Hebrew 
word adamah which literally translated means “of the soil”, which has a generic 
rather than an individual meaning. In her summation of the Qur’anic description of 
human creation Hassan argues that ‘it needs to be emphasised that the Qur’an even- 
handedly used both feminine and masculine terms and imagery to describe the 
creation of humanity from a single source’ (Hassan 2009, unpaged, emphasis 
added).4 Hassan argues that the belief that Eve was created from Adam’s rib stems 
from an oral source which was written down later, called the ahadith literature.5 
Thus it would appear that at the time of writing the Qur’an, early Islamists believed 
that both sexes emerged from a single source rather than woman being derived from 
man.

Though no longer apparent within Christian discourse, the idea that Adam and 
Eve originated from a single androgynous being persisted up to the middle ages but 

4 Below are two examples taken from the Qur’an which describes the creation of humanity from a 
single source.

An-Nisaa/The Women 4:1
‘O mankind! reverence your Guardian-Lord, who created you from a single person, created, of 

like nature, His mate, and from them twain scattered (like seeds) countless men and women;- rev-
erence Allah, through whom ye demand your mutual (rights), and (reverence) the wombs (That 
bore you): for Allah ever watches over you.’ (One Ummah Network, undated-a: translated from 
Arabic).

Al-A’raaf/The Heights 7:189
‘It is He Who created you from a single person, and made his mate of like nature, in order that 

he might dwell with her (in love). When they are united, she bears a light burden and carries it 
about (unnoticed). When she grows heavy, they both pray to Allah their Lord, (saying): “If Thou 
givest us a goodly child, we vow we shall (ever) be grateful.’ (One Ummah Network, undated-b: 
translated from Arabic).
5 The ahadith is a collection of writings from an oral tradition and attributed to the Prophet 
Muhammad and according to Hassan has been ‘the lens through which the Qur’an has been seen 
since the early centuries of Islam’ (Hassan 2009, unpaged).
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was gradually eliminated because it did not conform to Patristic Orthodoxy. Towards 
the end of the twelfth century one prominent Parisian theologian, Peter the Chanter, 
rejected the androgynous account of creation, concerned that such an account could 
be used to justify homosexual practices (van der Lugt 2010). Another example 
comes from the middle of the thirteenth century where an anonymous Franciscan 
scholar, who wrote a major treatise On the Human Body, argued against the 
androgynous origins of Adam and Eve, suggesting that as such a being could not 
reproduce, lacked the natural principles of opposition and would therefore be 
imperfect, it would have had no place in God’s Paradise (The Garden of Eden) and 
therefore could not have existed (van der Lugt 2010).

For almost six millennia the trope of androgynous unity → sexed dichotomy → 
diverse plurality has informed Indo-European metaphysical understanding of the 
origins and order of the world. Though contemporary Christian creation myths no 
longer emphasise an androgynous unity, the idea of a sexed dichotomy, where man 
and woman are understood to be two distinct, mutually delimiting, oppositional but 
complementary halves of a single unit continues to circulate within Western 
discourse. This trope frames contemporary social ideals and is used in structuring 
legal, moral and scientific arguments. In order to illustrate this point, I will provide 
several examples of how this metaphysical ideal continues to be a powerful tool in 
maintaining binary sex as a social norm.

8.2.4  Modern Interpretation of Sex Complementation

8.2.4.1  Jacques Rousseau, Natural Inequality and Complementation

During the period now referred to as the Enlightenment there were massive shifts in 
social and political ideals. Liberty, individualism and freedom were replacing the 
ideals of duty, social position and expectation. While Rousseau was highly regarded 
as a great egalitarian thinker, this perspective did not extend to women. Rousseau 
was instrumental in opposing inequality based on social class as was the norm during 
this period. However, Rousseau ([1755] 1984; [1762] 1979) was perfectly comfort-
able with ‘natural inequalities’, inequalities based on age, sex, health, physical 
strength, intellect and moral disposition ([1755] 1984). In Rousseau’s ([1762] 1979) 
idealised ‘state of nature’ women and men have very distinct but complementary 
roles based on fundamental biological differences: men engage in education and cul-
ture permitting them to have a career and participate in politics; while women remain 
in the domestic realm where they are best suited to rearing children and caring for 
their husbands’ needs. Thus despite being opposed to civil inequality, Rousseau not 
only accepted but promoted women’s social inequality by grounding it in his ide-
alised concept of sex complementation where women and men are regarded as oppo-
site but complementary halves forming the basic social unit.6

6 While Rousseau’s use of sex complementation to justify women’s inferior social status was enor-
mously influential there were many in his own time and shortly thereafter who opposed him. 
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8.2.4.2  Maintaining Inequality Through Christian Complementation

In his article Law, Morality, and “Sexual Orientation”, John Finnis (1997) Professor 
Emeritus of Law and Legal Philosophy at Oxford, outlines his legal argument 
opposing homosexual marriage. According to Andrew Koppelman (1997) this 
article was forwarded by Finnis as an affidavit of evidence in the ‘Colorado 
Amendment 2 case’ Evans v Romer exploring the rights of same sex couples to 
marry. Finnis describes marriage ‘as a single reality with two blessings’: friendship 
and procreation (1997, p. 8). Friendship within marriage is ‘a complete community 
of life and mutual care and affection between husband and wife’ (Finnis 1997, p. 6). 
In describing the good of procreation Finnis draws on the writings of the Catholic 
theologian Germain Grisez. According to Grisez (2008) ‘The communion of married 
life refers to the couple’s being married, that is, their being united as complementary, 
bodily persons, so really and so completely that they are two in one flesh’ (2008, 
2–9-A, emphasis in original). Grisez is not speaking metaphorically here: he views 
marital copulation as forming a biological union. Though in relation to most other 
functions such as growth, emotion or movement, he acknowledges that each sex is 
an individual, but with respect to marital procreation, he states men and women 
‘complete each other and become an organic unit. In doing so, it is literally true that 
“they become one flesh”’ (Grisez 2008, 2–9-A). Finnis (1997, p. 8) employs this 
two-in-one sex bio-metaphysical trope to contest homosexual marriage:

The union of the reproductive organs of husband and wife really unites them biologically 
(and their biological reality is part of, not merely an instrument of their personal reality); 
reproduction is one function and so, in respect of that function, the spouses are indeed one 
reality. So their union in a sexual act of the reproductive kind…can actualise and allow 
them to experience their real common good.

According to Finnis engagement in other forms of sex, whether homosexual or 
otherwise are illusory as ‘their sexual acts together cannot do what they may hope 
and imagine’ (Finnis 1997, p. 9). In an astonishing disregard of all sexual relation-
ships outside heterosexual marriage, Finnis (1997, p. 9) argues that such relation-
ships despite what the participants may believe,

cannot express or do more than is expressed or done if two strangers engage in such activity 
to give each other pleasure, or a prostitute pleasures a client to give him pleasure in return 
for money.

Thus we see the ‘two in one sex’ trope used to support moral and legal argument 
against gay marriage. Though it might be assumed that such a trope has Christian 
roots and therefore should not be used to support secular laws, as Koppelman argues 
(1997), it has proved enormously successful in denying equal marital rights to same 
sex couples.

Writers such as Mary Wollstonecraft (1792/2004), John Stewart Mill and Harriet Taylor Mill 
(1832/1970) and John Stewart Mill (1869/2017) argued contrary to Rousseau that women’s infe-
rior social status was caused by social rather than biological inequality and resulted from lack of 
access to education, employment and politics.
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Two theologians, Susannah Cornwall (2010) and Megan DeFranza (2015), 
exploring the attitudes of the Christian Church towards intersex have argued against 
the Christian concept of complementation. Through referencing passages from the 
Bible7 and other texts, they argue that intersex individuals are created in the image 
of God, were recognised and accepted by Jesus8 and must be welcomed as full 
members of the Church. In the opening paragraph of her book, Sex and Uncertainty 
in the Body of Christ: Intersex Conditions and Christian Theology, Cornwall (2010, 
p. 1) states:

Traditionally, Christian theology has valued the integrity of the body and goodness of God 
reflected in creation but has also set much store by the apparent complementarity embedded 
in male and female physiology…Its unyielding norms of sexual morality have led to the 
unnecessary exclusion and alienation of individuals from the community of faith.

8.2.5  Biomedical Interpretation of Sex Complementation

8.2.5.1  Oppositional Hormones

One problem identified by Fausto-Sterling in relation to the scientific methods of 
studying sex difference involved the practice of naming and categorising different 
biological objects. Fausto-Sterling (2000) argues that these become ‘biological 
things, structures seen as real, rather than the arbitrary subdivisions they actually 
are’ (p.  127). According to Fausto-Sterling, in the early twentieth century one 
Viennese physician, Eugen Steinach, proposed that the hormones responsible for 
development of sexual characteristics also inhibited the development of sexual 
characteristics of the ‘opposite’ sex (2000, p. 159). Despite research showing this 
not to be the case, scientists ‘struggled to reconcile experimental data with what 
they felt certain to be true about gender difference’ (Fausto-Sterling 2000, p. 177). 
The more they searched the less dichotomised hormones seemed to be; males 
produced and were affected by ‘female’ hormones and vice versa. Informed by the 
concept of complementation, science expected sexed bodies to conform to two 
distinct and non-overlapping kinds (Fausto-Sterling 2000). Despite initially naming 
and defining the body in accordance with these dualistic ideals, further scientific 
research found no biological criteria that could support the concept of sex 
complementation. However, psychologist John Money and his colleagues, informed 
by the same dualism, bypassed the sexed body and interpreted gender behaviour 

7 One passage cited by both Cornwall and DeFranza that is particularly interesting is credited to St. 
Paul; it states: ‘“There is no longer Jew or Greek, there is no longer slave or free, there is no longer 
male or female; for all of you are one in Christ Jesus”’ (passage taken from Galatians 3:28, 
DeFranza 2015: 84).
8 In her book Sex Difference in Christian Theology: Male, Female and Intersex in the Image of God, 
Megan DeFranza refers to a passage in the Bible ‘(Matt, 19:12 NRSV)’ where Jesus calls on his 
listeners to accept ‘“eunuchs who have been so from birth”’ (DeFranza 2015:70).
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that contested this social ideal to be pathological. They named the concept inform-
ing their theory ‘the complementation principle’ (Money and Ehrhardt 1972).

8.2.5.2  John Money and the Complementation Principle

In Man & Woman, Boy & Girl, Money and Ehrhardt (1972) present the ‘complemen-
tation principle’ as a founding premise underpinning healthy gender identity devel-
opment. They assert that ‘children differentiate a gender role and identity by way of 
complementation to members of the opposite sex and identification with members of 
the same sex’ (Money and Ehrhardt 1972, p. 13). Money and Ehrhardt do not view 
gender identity development as an entirely social relation of complementation and 
identification, rather it is grounded in sex difference, in particular the genitals. They 
state ‘[i]t is a prerequisite to the effective developmental manifestation of both com-
plementation and identification that the sexes be distinguishable…The secondary 
sexual characteristics of adulthood are reminders of this dichotomy, but the external 
sex organs are, of course, the primary visible evidence of the different reproductive 
role of male and female’ (Money and Ehrhardt 1972, p. 13).

According to Money and Ehrhardt it is the different behaviours necessary to bring 
about copulation that drive gendered behaviour. They state ‘it is foreordained, if a spe-
cies is to reproduce, that sexual behavior must be sexually dimorphic enough to per-
mit conception to take place’ (Money and Ehrhardt 1972, p. 65). Though Money and 
Ehrhardt recognise variation of the masculine and feminine social roles as acceptable, 
they warn that there must be ‘clear boundaries delineating, at a minimum, the repro-
ductive and erotic roles of the sexes’ (Money and Ehrhardt 1972, p. 164). According 
to Money and Ehrhardt models of gender identification and complementation must 
have ‘unambiguous boundaries, then a child is able to assimilate both schemas’ 
(Money and Ehrhardt 1972, p. 164). These two schemas are then coded as positive and 
negative in the child’s brain allowing them to know which behaviours to adopt and 
which to avoid. According to Money and Ehrhardt ‘[d]ifficulties or complications lie 
ahead for the child’ whose parents blur the complementation-identification boundary 
through their own ambiguous behaviour (Money and Ehrhardt 1972, p. 185). Here 
Money and Ehrhardt reduced healthy gender identity to reproductive copulation – the 
dichotomous unit. The maintenance of this dichotomous unit signifies health but blur-
ring the boundary of the dichotomy signifies ill health. Thus Money’s theory was 
informed by the concept of complementation in which male and female are viewed as 
physiologically and psychologically dichotomous and used to justify surgical ‘correc-
tion’ of ‘ambiguous’ genitals in children and babies.

8.2.6  Critical Realism and Co-determinance

Critical realist Carrie Hull (2006) contests what she describes as the ‘nominalist 
presuppositions’ of constructivism and post-structuralism (p.  8). What Hull is 
referring to here is how authors such as Butler and Foucault do not view biological 
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categories, such as sex, as real but contend that ‘the only order is one imposed by 
language and culture’ (Hull 2006, p. 41). Hull is concerned that the broad acceptance 
of this position has meant that contemporary realism has had no opportunity to 
defend itself against post-structuralism and constructivism because biology and the 
philosophy of biology ‘has been more or less ignored’ (Hull 2006, p. 139). As a 
critical realist Hull argues ‘the world is indeed structured’ and that knowledge of the 
world can be ‘grounded in our evolutionary experience’ (Hull 2006, p. 4).

Hull is particularly critical of post-structuralist and constructivist arguments that 
use intersex as evidence that dualistic sex categories are social constructs. She 
argues that ‘[e]ven though there is sexual variability, and even though we have less 
than a full understanding of these events, some fairly fundamental processes must 
explain why most mammals are either male or female’ (Hull 2006, p. 71). Defending 
her position that sex categories are real, Hull draws on the work of Swiss biologist 
Adolf Portman. This defence draws on two evolutionary hypotheses, firstly, that 
sexed animals co-evolve in such a way that the genitalia, morphology and behaviour 
must be codetermining in order to permit reproduction and the continuation of a 
species. Secondly, that as more complex animals, sexed animals have an innate 
capacity to recognise pattern and that this adaption evolved in part to allow members 
of a species recognise their ‘opposite’ sex. Hull argues that since more complex 
species are capable of more complex behaviours, something additional is necessary 
to induce animals to engage in sexual behaviour (Hull 2006, p. 125). According to 
Hull ‘[m]ore complex animals require more sensory stimulation to increase the 
likelihood of their attraction to one another’ (Hull 2006, p. 126). Hull suggests that 
in humans this sensory stimulation is provided by the enlarged penis. Drawing on 
W.G. Eberhard, Hull (2006, p. 127) provides the following explanation:

The human penis surpassed the size of the monkey penis in order to better attract the gaze 
of the female of the species, the latter receiving increased visual stimulation and perhaps 
sexual pleasure from a larger penis.

However, Hull argues that as complex organisms, humans require more than ‘a 
simple meeting of the functional unit of penis and vagina’ and that the ‘species must 
be “built” to attract members of the opposite sex’ (2006:126, emphasis added). Thus 
for Hull the dualistic sex categories are built around the ‘functional unit’ of hetero-
sexual copulation where penis/vagina are two dichotomous halves of one unit. 
While I think Hull is right to be concerned about the dismissal of biology from post-
structuralist and constructivist discussions and that she poses some important 
questions,9 I have several concerns with her argument in relation to sex and biologi-
cal variance.

Firstly, there is something slightly paradoxical about the idea that evolutionary 
and developmental complexity produces sex[ual] duality. The idea that complex 
species evolve as heterosexual units does little to explain the sexual diversity of 

9 She makes the point that if we are going to accept all variation as part of the human condition, we 
will not be induced to act where individuals are born with ‘variations’ brought about by environ-
mental contaminates such as Thalidomide (Hull 2006). However, she does not provide any means 
of grounding the delineation between acceptable and unacceptable variation.

8 Disinterpellation and Emergentism



155

humans and our nearest primate relatives – bonobos (Hrdy 2000). If sexed individuals 
evolved as one half of a heterosexual unit, how can Hull explain homosexuality or 
other forms of sexual variance? From Hull’s perspective homosexuality and sexual 
variance must be regarded as pathological.

Secondly, while describing humans and other sexed species as biologically com-
plex, Hull argues that ‘biological means variable within limits’ (Hull 2006, p. 4, 
emphasis in original). Later Hull states that ‘[f]or realists, a radical departure from 
the typical patterns of the human body is a warning sign, signalling a potential 
problem, and demonstrating the typical health of the normal pattern in contrast’ 
(Hull 2006, p. 89). However, in her discussion relating to how genitalia and sexual 
behaviours co-evolve Hull states: ‘contemporary scholars note that “species 
specificity and rapid evolution of genitalia is one of the most striking patterns of 
morphological divergence in animals”’ (Arnqvist 1997, in 2006: 125). While Hull 
uses this quote from G. Arnqvist (1997) to support her argument that genitalia are 
codetermined and species specific, there is an alternative interpretation.

If genital diversity drives speciation then genital variation must be considered a 
‘normal’ feature of evolution; however, Hull uses evolution to argue the opposite - 
that sex is naturally dualistic and that sex variance is abnormal. As noted in the 
previous chapter (Chap. 7), evolutionary theory was developed to explain complexity, 
diversity and variance, not to identify biological norms (Jablonka and Lamb 2005; 
Ereshefsky 2009; Hamilton 2010). If biological means variable within limits, how 
are those limits naturally delineated? For Hull the answer is once again evolution 
and the adapted capacity to recognise similarity and patterns, in particular typical 
patterns which signify health and atypical patterns which signify ill-health. However, 
by grounding both the sex dualism and our capacity to recognise it as dualistic in 
evolution, Hull effectively creates a tautology where evolutionary conclusions (sex 
is dualistic) are produced through evolutionary premises (recognition of patterns) 
and where non-recognition of sex categories implies abnormality due to lack the 
capacity to recognise ‘natural’ patterns.

A final problem I have with Hull’s argument relates to the speculative suggestion 
that human genitalia are codetermined and evolved as a single ‘functional unit’. 
According to primatologist Sarah Blaffer Hrdy (2000) while human males have 
larger penises than chimps and bonobos, human females have smaller clitorises than 
both species, leading Hrdy to conclude that ‘selection has operated independently 
on the clitoris and the penis’ (p. 220). Thus, contrary to Hull’s assertion that male 
and female genital evolution is co-determined, Hrdy’s account implies that this is 
not the case. Hull speculates that ‘[t]he larger penis of the male Homo sapiens (in 
comparison to monkey species) makes perfect sense when observed in relation to 
the larger birth canal of the female’ (Hull 2006, p. 126). Hull argues that larger 
penises may have evolved as visual stimuli in order to elicit reproductive behaviour 
in more complex and behaviourally variant species and that the birth canal 
co-evolved in relation to the larger penis. However, an alternative hypothesis seems 
equally likely. More complex species also tend to have larger brains/heads. Delivery 
of larger heads requires larger birth canals. Thus it seems equally reasonable to 
speculate that as human babies evolved larger heads, human females had to evolve 
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larger birth canals. Thus the primary evolutionary unit (if such a thing exists) may 
be mother/baby not necessarily penis/vagina.

Physical anthropologists Philip Stein and Bruce Rowe (1989) describe other evo-
lutionary changes in female ‘reproductive’ anatomy relative to social cohesion and 
bipedal movement which have nothing to do with the penis. Taking these factors 
into consideration I argue that the penis/vagina dichotomy does not necessarily 
constitute a ‘functional unit’ that can ground sex as dualistic, but rather that, as 
complex animals subject to a range of evolutionary pressures, it is more likely many 
contingent factors have contributed to the varied appearance of human genitalia and 
diverse sexual behaviour. I suggest that Hull’s interpretation of penis/vagina as a 
co-evolving primary functional unit and ontological foundation of human sexual 
dualism is probably informed more by the social ideal of sex complementation, than 
by scientific evidence.

8.2.7  Conclusion

The above exploration of ancient creation myths has identified a metaphysical trope 
that recognises sex as emerging from an androgynous singularity that divides to 
form a complementary reproductive duality, which in turn creates global plurality. 
This trope has been transmitted throughout the West via academic and religious 
channels and continues to inform the ontological perception of sex where man and 
woman are understood to be two distinct, mutually delimiting, oppositional but 
complementary halves of a single unit. As outlined above, this trope has been used 
to provide discursive foundations justifying many social, cultural and historical 
practices, including the exclusion of women from education and by association 
public life, the denial of equal marriage rights for same sex couples, the structuring 
of philosophical, biological, biomedical and psychological knowledge in relation to 
sex, the surgical ‘correction’ of children with atypical sex and the critical realist 
argument that male/female constitutes a co-determining functional unit.

In relation to disinterpellation this trope articulates a complex collection of social 
ideals that sex/gender must comprise two clearly defined, mutually delimiting, 
oppositional but complementary sexes/genders. Within this trope, sex operates as 
the ontological core authenticating gender identities; thus there must be no blurring 
of the boundaries delineating sex as this would contest the authentic gender 
inscription of the individual. However, disinterpellation is a blurring of those 
boundaries. It does not just contest the basic metaphysical foundations of the 
patient’s world by disrupting their understanding of reality; it inscribes this 
strangeness onto the patient. While dualistic interpretations of human sex and 
gender are supported by reductionist genetics that equate woman with XX and man 
with XY chromosomes, recent discoveries, particularly within the area of molecular 
biology, are contesting the static one cause/one effect approach in biology and 
replacing it with a far more complex, dynamic and relational understanding.
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8.3  Neo-Lamarckianism and Developmental Systems Theory

8.3.1  Introduction

8.3.1.1  Emerging Ontologies of Variance

According to biologists and philosophers of science Jablonka and Lamb (2005) dur-
ing the latter half of the nineteenth century it had been anticipated that the culmina-
tion of the Human Genome Project would provide scientists and biomedical 
practitioners with a ‘blueprint’ of the human genome, enabling them to enhance 
human strengths and eliminate weaknesses. To the surprise of geneticists and 
molecular biologists, what the genome project revealed was how enormously more 
complex biology was than had been previously anticipated. While many non-biolo-
gists continue to view the human genome as a blueprint, geneticists and microbiolo-
gists are increasingly recognising evolution and development to be infinitely more 
complicated. These accounts no longer reduce human development to a genetically 
predetermined unfurling from zygote to sexual maturity (as suggested by Kripke) 
but recognise development as a collection of dynamic processes where multiple 
contingent factors continuously interact throughout the life cycle (Jablonka and 
Lamb 2005). From this perspective transmission of heritable information is not 
solely through genetics but through numerous channels, and adaption and diversity 
are not just features of evolution but of development. By recognising evolution and 
development as complex biopsychosocial systems, these approaches provide 
grounds for recognising variation as a fundamental feature of the living world.

From the perspective of disinterpellation, if the biological world is recognised as 
variant, then sex variance can no longer be regarded as necessarily ‘abnormal’ or 
‘disordered’, but if referenced at all, regarded as ‘atypical’ or ‘unusual’. While this 
may suggest a promising resolution to disinterpellation one problem remains: if 
variation is not subject to biological evaluation, then on what grounds can conditions 
be deemed undesirable? Later in this chapter I will address this issue by arguing that 
these conditions must be evaluated in accordance with subjective experience. For 
now, the focus will remain on two approaches which employ a more complex, 
contingent and multidimensional approach to human biology. The first focuses on 
development and is known as Developmental Systems Theory (DST); the second, 
while accepting the perspective of DST, focuses more on evolution and the various 
modes of transmission. As the authors describe their approach as a reinvigoration of 
Lamarckianism, I will refer to their approach as Neo-Lamarckianism.10

Jablonka and Lamb (2005) highlight how research in molecular biology is bring-
ing about what they describe as a ‘revolutionary change…which challenges the 
gene-centred version of Neo-Darwinism that has dominated thought for the last fifty 

10 It should be noted that the term ‘Neo-Lamarckianism’ was first coined in 1885 but was not 
clearly defined as it was used to describe several slightly different perspectives. However, with 
Weismann’s Mendelian interpretation of Darwinian natural selection Neo-Lamarckianism went 
into decline.
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years’ (p. 1). This research shows ‘the simplifying assumptions that have been made 
and reveal vast areas of unanticipated complexity’ (Jablonka and Lamb 2005, p. 1). 
Griffith and Gray (2005) identify three (compatible) approaches to biology that 
have emerged in light of these new findings; evolutionary developmental biology, 
also known as EDB or Evo-Devo, developmental systems theory (DST) and Neo-
Lamarckianism. EDB has emerged primarily due to the work of molecular biolo-
gists and emphasises how epigenetic factors can create enormous developmental 
plasticity. Since EDB views organisms from the physical rather than the behavioural 
or social perspective, its usefulness to this work is limited and will not be included 
in this discussion. DST and Neo-Lamarckianism are informed by a broader range of 
disciplines such as sociology, psychology, psychobiology, biology and genetics. 
Their remits extend beyond physical biology to explore the impact of behaviour, 
culture and history on biological evolution and development and are therefore use-
ful in analysing the relationship between social ideals and biological facts.

8.3.1.2  Developmental Plasticity and Bio-cultural Transmission

Two aspects of these approaches are of particular interest to this book: firstly, the 
concept of developmental plasticity, the idea that individuals have an enormous 
capacity to adapt to their circumstances or even adapt their environment to suit 
themselves. Secondly, the idea that culture and behaviour can not only impact 
evolution but be modes of evolutionary transmission capable of producing, or at 
least contributing to, stable systems themselves. Developmental plasticity is a core 
theme with DST, whereas modes of evolutionary transmission are central to Neo- 
Lamarckianism. Before exploring these more fully it will first be necessary to 
provide some context in order to explain the origins of the current gene-centric 
approach to evolution and development and why DST and Neo-Lamarckianism 
represent such novel approaches.

8.3.1.3  The Primacy of DNA: Rise and Decline

Jablonka and Lamb (2005) outline the two approaches to evolutionary adaption that 
dominated towards the end of the nineteenth century: Lamarckianism11 and 
Darwinian natural selection. Lamarckians described adaption as resulting from the 
use and disuse of existing characteristics, thereby implying that acquired 
characteristics could be passed on. A whale’s use of their forelimbs for swimming 
meant that they became fins, whereas their disuse of their hind limbs meant that they 

11 Jean-Baptiste Lamarck 1744–1829 was a French naturalist who developed a sophisticated theory 
of biological inheritance. While he has been derided for his belief in the heritability of acquired 
characteristics, several contemporary biologists keen to emphasise the limitations of natural selec-
tion and genetics have emphasised Lamarck’s unique contribution to our understanding of inheri-
tance (Jablonka and Lamb 2005).

8 Disinterpellation and Emergentism



159

disappeared. Secondly, Darwinian natural selection described how environmental 
factors eliminated unfit individuals: slow zebras were eaten by lions, fast zebras 
survived to produce fast young, leading to adaption of speed in zebras. Darwin had 
no idea about genes or DNA but understood traits to be passed on through a process 
called pangenesis which recognised egg and sperm to be derived from tiny particles 
that were shed from every part of the body at each developmental stage. Thus 
offspring were understood to be a blend of the inherited and acquired characteristics 
of their parents (Jablonka and Lamb 2005). While Lamarck has been the subject of 
ridicule for holding the idea that acquired characteristics can be passed on, few are 
aware that Darwin believed something quite similar. According to Jablonka and 
Lamb (2005) it was the German biologist August Weismann who insisted that 
acquired characteristics were not passed on and proposed that the string like 
structures in the cell nucleus held the key to inheritance. Another of his insights they 
highlight was his explanation of variance. He recognised that taken to its theoretical 
end Darwin’s pangenesis would lead to biological entropy, where different traits 
and characteristics are mixed creating biological homogeneity rather than variance. 
This would eventually lead to a single species of identical individuals.

However, Weismann recognised that in sexual species, variation must come 
about through a shuffling of maternal and paternal traits leading to variation in the 
traits of their offspring. It wasn’t until the rediscovery of Mendel’s work that the 
role of something approximating genes was considered. The now predominant 
concept of genotype blueprints and phenotype products emerged during the 1950s 
with the discovery of DNA. Thus it was thought that if the human genome could be 
deciphered the human ‘product’ could be known, and more importantly, modified. 
However, according to Jablonka and Lamb (2005), what is rarely discussed outside 
molecular biology is that the genome project did not reveal a simple blueprint of 
human ontogeny. On the contrary, it and other molecular research has shown how 
complex human development is and how DNA only has meaning within the context 
of the entire biopsychosocial system (Jablonka and Lamb 2005). These discoveries 
preceded new approaches to biology including Developmental Systems Theory and 
Neo-Lamarckianism which we will turn to next.

8.3.2  Developmental Systems Theory

8.3.2.1  Introduction

In their book Cycles of Contingency, editors Oyama et al. (2001) provide a detailed 
introduction to Developmental Systems Theory (DST) which they suggest is not a 
theory but ‘a general theoretical perspective’ (p. 2). They suggest DST is an attempt 
to view ‘both development and evolution as a process of construction and 
reconstruction in which heterogeneous resources are contingently but more or less 
reliably reassembled for each life cycle’ (Oyama et al. 2001, p. 1).
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8.3.2.2  Six Themes of DST

In explaining DST Oyama et al. (2001, p. 2) recognise the following six ‘tenets’ or 
‘themes’:

 1. Joint determination by multiple causes – every trait is produced by the interaction of many 
developmental resources. The gene/environment dichotomy is only one of many ways to divide 
up these interactants.

Oyama et al. are eager to stress that biologists often set up dichotomies where 
genes usually have a central role: genetic/environment, genetic/behaviour or genetic/
epigenetic, which not only excessively prioritises the role of genes, but de-emphasises 
the importance of other factors, lumping together a hugely varied set of causes 
which act in a multiplicity of different ways. The structure of these dichotomies also 
implies that these factors are acting in opposition when they are acting in concert.

 2. Context sensitivity and contingency – the significance of any one cause is contingent upon the 
state of the rest of the system (Oyama et al. 2001, p. 2).

One of Oyama et al.’s concerns with regard to how some biologists prioritise 
genes relates to what might be termed genetic telos. Oyama et al. (2001, p. 3) state:

Once an outcome is seen as an expression of genetic information that controls development, 
it acquires a special status. It represents what the organism is “meant to be,” and deviations 
from it are misrepresentations of the true nature of the organism – its inner essence, which 
was conferred on it at the moment of conception.

The point Oyama et al. make is that there is no true path, no normal, no proper 
functions that the organism ought to exhibit. Reactions or adaptions to internal and 
external contingencies are not deviations from what ought to be, but form part of the 
same processes that produces ‘normals’ - it is all part of development.

 3. Extended inheritance – an organism inherits a wide range of resources that interact to construct 
that organism’s life cycle (Oyama et al. 2001, p. 2)

According to Oyama et al. there are many different heritable resources which 
contribute to an organism’s life-cycle. These include vastly diverse resources, from 
single genes to particular texts (such as the Bible). Jablonka and Lamb identify four 
dimensions to human inheritance: genetic, epigenetic, behavioural and symbolic 
which impact on each individual’s life history (Jablonka and Lamb 2005). Oyama 
et al. stress that DST does not regard these different dimensions as having specific 
spheres of influence; different heritable resources can have broad realms of 
influence, for example, cultural inheritance can affect muscular development and 
genetic inheritance can affect language and writing development.

 4. Development as construction  – neither traits nor representations of traits are transmitted to 
offspring. Instead, traits are made – reconstructed – in development (Oyama et al. 2001, p. 2)

The popular view of human development since Aristotle has been that a human 
begins as a homunculus, a tiny version of its adult self, which if provided with 
sufficient nutriment will emerge, sexually mature and ready to make copies of itself. 
Oyama et al. (2001) emphasise an alternative version which views development as 
constant construction and reconstruction as the human organism interacts and reacts 
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with its internal systems and external environment. There is no teleological direction 
or end point in this scenario. Oyama et al. use the term constructivist interactionism 
which they believe ‘succinctly expresses two major themes of developmental 
systems theory’ (2001, p. 3). In an earlier text Evolution’s Eye: A Systems View of 
the Biology-Culture Divide, Susan Oyama (2000, p. 1) explains the constructivist 
interactionist understanding of a developmental system as

a heterogeneous and causally complex mix of interacting entities and influences that pro-
duces the life cycle of an organism. The system includes the changing organism itself, 
because an organism contributes to its own future.

Thus from the perspective of DST development is a creative process, where at 
every stage of development, what the organism is or will become is entirely contin-
gent, context dependant and permanently under construction.

 5. Distribution control – no one type of interactant controls development (Oyama et al. 2001, p. 2)

Oyama et al. point out, contrary to widespread belief, that genes do not contain a 
programme or blueprint for development. They argue that this belief has its origins 
in information theory which views information in terms of a signal that emerges 
from a single source. Biological experiments have been designed to hold all other 
variables constant so that the role of this perceived source  – the gene  – can be 
identified and interpreted. However, Oyama et al. argue that if the experiment is 
inverted and genes are held constant, then the rich variety of other developmental 
resources become apparent. They argue ‘[e]ach resource whose state affects 
development could thus be considered a “source of developmental information”’ 
(Oyama et al. 2001, p. 5).

 6. Evolution as construction – evolution is not a matter of organisms or populations being moulded 
by their environments, but of organism-environment systems changing over time (Oyama et al. 
2001, p. 2).

According to Oyama et al. there is a striking similarity between development and 
evolution. Where individual organisms play a role in their own development, groups 
of organisms play a role in their own evolution. While from a Darwinian perspective 
the environment is thought of as the weeding-out tool of natural selection, Oyama 
et al. recognise no pre-existing environmental problems or niches. Where Darwinians 
understand evolution as change in gene frequency in response to environmental 
factors, Oyama et al. view evolution as change in developmental systems, where the 
environment is part of that system. Adopting this perspective, they argue ‘it is no 
longer possible to think of evolution as the shaping of the organism to fit an 
environmental niche’ because organisms play a role in the creation and maintenance 
of their own niches (Oyama et al. 2001, p. 6). From this perspective the organism is 
no longer understood as a distinct entity, battling with the environment for survival; 
rather the environment and organism are collectively viewed as integrated parts of a 
developmental system which co-evolves. Organisms not only change the course of 
their development by altering their responses or surroundings, they can affect the 
course of their evolution by developing niches which they pass on to their young.
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Collectively what these themes highlight is an alternative to the reductive view 
that genotypes determine phenotypes, and instead recognises a far more complex 
and flexible view of developmental contingency and plasticity.

8.3.2.3  Examples of Developmental Contingency and Plasticity

Though Ron Amundson does not specifically mention DST, in arguing in favour of 
a more variant interpretation of human biology he does provide several illustrative 
examples of developmental plasticity. The first involves a now famous example of a 
goat that despite being born with only hind legs, learned to walk bipedally. In doing 
so the goat developed many atypical characteristics such as ‘an S-shaped spine, an 
atypically broad neck, many atypically shaped bones and atypically positioned 
muscles’ (Amundson 2000, p.  39). From a genetically reductive perspective the 
goat may be regarded as diseased, disordered or disabled but from a developmental 
perspective the goat adapted perfectly to life on two legs. The radical difference 
between typical goats and this bipedal goat illustrates how, despite having a set of 
species-specific genes, enormous potential for developmental plasticity exists. Thus 
Amundson (2000) argues ‘[o]ntogenetic processes are epigenetic’ (p. 40); in other 
words, members of a species are not functionally identical because they share the 
same blueprint or genetic code but because they undergo the same developmental 
process. Oyama et al. support this point arguing that ‘DST views development and 
evolution as processes of construction and reconstruction in which heterogeneous 
resources are contingently but more or less reliably reassembled for each life cycle’ 
(p. 1). In other words, it is not genes that determine taxonomic similarity among 
individuals, but rather similarity is determined by a range of developmental, 
environmental and heritable factors.

A second example Amundson provides refers to a young student, who despite 
only having 10% of the typical person’s brain tissue, had an IQ of 126, a normal 
social life and academic career. Others with similar conditions have been found to 
be profoundly physically and mentally disabled, illustrating the point that it can be 
misleading to make assumptions about individual capacities based on physiology 
(Amundson 2000). A third example Amundson gives relates to wheelchair basketball 
players, where in order to create equivalence between teams, a method of measuring 
ability was developed based on medical assessments of usable musculature. 
However, this method was found to be unsatisfactory as athletes with similar usable 
musculature were found to have very different abilities. Thus physiological 
similarity did not result in functional similarity (Amundson 2000).

A final example relates to sign language, which according to Amundson is not a 
substitute language, but having the same structural complexity and expressive 
capacity as spoken languages is a fully developed language in its own right. What is 
particularly interesting is that conditions affecting speech and language recognition 
in oral communicators also affect people who sign. This suggests that innate human 
language capacity can be expressed in two fundamentally different ways, through 
hand gestures and through oral sounds, illustrating an extraordinarily high level of 
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developmental flexibility. For Amundson, these examples indicate that biological 
development is not directed towards the production of functionally identical 
members of a species. Rather developmental processes allow for ‘a rich diversity of 
functional modes’ (Amundson 2000, p. 43).

Developmental Systems theorists’ and Amundson’s accounts of development 
operate in stark contrast to the one gene/one trait concept of DNA that is currently 
so prevalent in many scientific and pseudo-scientific discussions outside of 
molecular biology. Their accounts give a very different impression where DNA and 
genes, rather than dictating traits, provide a range of tools allowing organisms, 
including the human organism, to respond to different internal and external 
environmental factors as they proceed through the life cycle. The current biological 
(and social) interpretation of sex is that we begin with XX or XY chromosomes and 
end with sexually mature women and men. Developmental Systems Theory strongly 
contests such a genetically determinist perspective. By recognising developmental 
plasticity and contingency as normal, DST recognises XX, XY or XXY as a 
beginning with countless possibilities rather than a predetermined end. If 
developmental plasticity is a fundamental feature of living organisms, then variance 
resulting from that plasticity cannot be regarded as necessarily disordered. From the 
perspective of disinterpellation DST provides no grounds for supporting the idea 
that sex ought to be or is necessarily dualistic, but on the contrary provides a 
framework for recognising sex as variant.

The next section will explore the different modes of intergenerational transmis-
sion from a Neo–Lamarckian perspective, particularly focusing on symbolic inheri-
tance and how this might impact on our concept of sex and our lived experiences as 
sexed beings.

8.3.3  Neo-Lamarckianism

8.3.3.1  Introduction

Jablonka and Lamb (2005, p. 4) describe their book Evolution in Four Dimensions 
as both a synthesis and a challenge:

It is a synthesis of the ideas about heredity that have come from recent studies in molecular 
and developmental biology, animal behaviour and cultural evolution. The challenge it offers 
is not to Darwin’s theory of evolution through natural selection, but to the prevalent gene- 
based unidimensional version of it.

According to Jablonka and Lamb, the Human Genome Project did not provide a 
key to ridding humanity of all its biological ills; on the contrary, it and other molec-
ular research has shown how complex human development is and how ‘[t]he stretch 
of DNA that is “a gene” has meaning only within a system as a whole’ (2005, p. 7). 
The major theme within Jablonka and Lamb’s work is that the popular view of the 
gene as a simple causal agent forwarded by many non-geneticist scientists, authors 
and newspaper editors is not valid. They recognise four dimensions to heritable 
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variation: genetic, epigenetic, behavioural and symbolic, and argue that we should 
not limit our focus to one. In order to obtain a more complete understanding of 
development and evolution we need to consider all four. The next section will briefly 
explore each of these inheritance systems.

8.3.3.2  Genetic Inheritance and Variance

While the purpose of Jablonka and Lamb’s (2005) book is to contest the idea that 
DNA is solely responsible for inherited variation, they are not suggesting that other 
heredity systems replace DNA, rather that they operate in conjunction with and in 
addition to it. What they are particularly keen to address is a populist view that 
genes are simple causal agents, i.e. that there is a gene for shyness or for bisexuality. 
They stress that particular traits only very rarely result from an individual gene. In 
the majority of cases whether or not a trait develops depends on ‘interactions among 
many genes, many proteins and other types of molecule, and the environment in 
which the individual develops’ (Jablonka and Lamb 2005, p. 6). To illustrate their 
point, Jablonka and Lamb refer to an experiment which shocked scientists by 
showing that ‘knocking out genes that were known to participate in important 
developmental pathways often made no difference whatsoever – the final phenotype 
remained the same’ (2005, p.  52). Thus the relationship between genotype and 
phenotype is not direct but mediated by the cellular system.

According to Jablonka and Lamb while genes may form the basis of all biologi-
cal organisation, by themselves they are inert, they do nothing. They cannot make 
proteins, replicate or diversify; these are processes of the cellular system. It is only 
as a component within the overall system that genes carry any meaning at all. 
Whether or not genes exert effects depends on a raft of contingencies, including the 
presence of other genes, the cellular system and the environment. Genotypes do not 
necessarily lead to particular phenotypes; phenotypes are a product of the entire 
system. Thus despite popular belief, genes cannot be understood as constituting the 
essence of an organism, since the organism is not a product of genes but a complex 
system.

8.3.3.3  Epigenetic Variation and Inheritance

Epigenetics refers to heritable phenotypic changes not involving genetic changes. 
Jablonka and Lamb recognise the cellular system as a primary driver of epigenetics. 
In order to highlight the diverse phenotypic possibilities emerging from one 
individual’s set of genes Jablonka and Lamb (2005) highlight how our bodies 
produce liver cells, skin cells and kidney cells (among many others types of cell) 
which are structurally and functionally distinct despite being genetically identical 
and can pass on these characteristics. They state that the ‘remarkable thing about 
many specialised cells is that not only can they maintain their own particular 
phenotype for long periods, they can also transmit it to their daughter cells’ 
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(Jablonka and Lamb 2005, p. 114). According to Jablonka and Lamb the information 
is transmitted through what are called epigenetic inheritance systems (EIS). As 
mentioned above genes are themselves inert, but within a cellular system, certain 
genes are activated and deactivated as a process of that system. It is through the 
activation and deactivation of genes that the cellular system controls whether the 
cell develops into a liver, a kidney, a skin or some other kind of cell. The activation/
deactivation pattern is different for each kind of cell and given the number of 
different genes the potential for different patterns is endless.

While the potential for epigenetics to produce variance is well understood in 
relation to development, in relation to evolution, understanding is relatively new. 
Jablonka and Lamb (2005) provide several examples where epigenetic variance is 
passed on, not just between generations of cells but through the generation of 
individuals. Though most of the examples they offer relate to cellular inheritance, 
one example refers to organisation at a much higher level. Female Mongolian 
gerbils, developing in a uterine environment surrounded by many other male 
siblings, exhibit more aggressive territorial behaviour as they mature and are 
themselves more likely to produce males. Most interestingly this means that her 
female offspring will develop in a testosterone rich environment and will develop 
the same characteristics and male-bias as her mother. Thus not only does epigenetics 
illustrate the broad diversity derived from non-genetic sources, it also shows how 
certain traits can be passed on through a lineage with no direct genetic involvement 
whatsoever.

8.3.3.4  Behavioural Variance and Inheritance

Jablonka and Lamb (2005) argue that evolutionary theorists tend to stress the genetic 
component of behaviours – particularly sexual behaviours. They argue that while 
many animal behaviours have, or develop, a genetic component, others are the result 
of socially mediated learning and develop as a result of their ‘cultural’ environment. 
Recognising that some biologists would object to this use of the term ‘culture’ they 
clarify what they mean by defining culture as ‘a system of socially transmitted 
patterns of behaviour, preferences, and products of animal activities that characterise 
a group of social animals’ (Jablonka and Lamb 2005, p. 160, emphasis in original). 
Cultural evolution is defined as ‘the change, through time, in the nature and 
frequency of socially transmitted preferences, patterns, or products of behaviour in 
a population’ (Jablonka and Lamb 2005, p. 160, emphasis in original).

According to Jablonka and Lamb (2005) socially mediated learning can play a 
role in the construction of new niches. An illustrative example they give involves the 
black rat which usually scavenges for food among human debris but was found to 
be living in Israeli pine forests. It was discovered that the rat had developed the 
ability to strip pine cones thereby accessing a new source of rich nutrient from the 
seeds. This one behaviour which was transmitted throughout the population via a 
behavioural inheritance system (BIS) gradually led to black rats creating an entirely 
new environmental niche: becoming nocturnal tree dwellers. This and other 
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examples illustrate how animals are not necessarily passive subjects of selection 
but, by changing behavioural traditions, can alter their culture and in this way 
contribute to their own evolutionary adaption. Unfortunately, according to Jablonka 
and Lamb (2005), the assumption that all adaption is genetic has meant that the role 
of behavioural inheritance systems in adaption has been underestimated and 
underexplored.

8.3.3.5  Symbolic Variance and Inheritance

While Jablonka and Lamb (2005) recognise genetics, epigenetics and behavioural 
inheritance systems as common to many species, they view symbolic inheritance as 
unique to humans. They suggest that though animal sounds may communicate 
information relating to the world, i.e. an alarm call signifies danger, they are not the 
same as human symbols. According to Jablonka and Lamb, ‘words act as symbols 
because they are part of a rule-governed system of signs that are self-referential’ 
(2005, p. 199, emphasis in original). Languages are made up of signs which become 
symbols by virtue of being part of a system which refers to the world as interpreted 
within a particular culture. These symbolic systems allow people to communicate 
information about the world but also to communicate abstract ideas, myths and 
ideals. In other words, symbolism provides humans with another dimension to their 
existence in addition to that of other animals - what Jablonka and Lamb refer to as 
‘a shared imagined reality’ (2005, p. 201).

Symbolic inheritance systems have many interesting characteristics. Unlike 
behavioural inheritance systems, where information must be displayed before it can 
be transmitted, symbolic inheritance systems can transmit latent information. 
Providing that the method of interpreting the symbolic information remains intact, 
latent symbols can be transmitted indefinitely via clay tablets, velum texts or 
memory sticks. Symbolic information can also be translated into multiple forms, 
other languages, images, songs, computer codes and film etc. Unlike genetic, 
epigenetic and behaviour inheritance systems which are more likely to be passed on 
through close family groups, symbolic information (such as the concept of sex 
complementation) can be transmitted between physically unrelated individuals, and 
across vast temporal and geographical distances. While certain animal behaviours 
or traditions can be learned through trial and error, humans must be taught the rules 
and conventions of their culture’s symbolic systems. Symbolic systems can be 
combined to form hierarchies or reorganised to create new meaning. However, 
Jablonka and Lamb point out that ‘[b]ecause symbolic systems are by definition 
self-referential, if innovations are to survive they must conform to the system…This 
gives the cultural system as a whole great stability, and constrains change’ (2005, 
p.  221). An important point Jablonka and Lamb (2005) make in relation to the 
transmission of symbolic inheritance is that unlike DNA replication, where what is 
copied is irrelevant to the copying process, symbolic replication is not independent 
of what is copied. Symbolic communication enables humans to develop ideas and 
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concepts which are used to deliberately influence their future within the context of 
the cultural system, meaning that symbolic systems are used strategically.

Through the integration of the symbolic into their systems of understanding 
inheritance, Jablonka and Lamb (2005) provide a means of understanding discursive 
power from a biological perspective. Thus the symbolic system can be understood 
as a distinct mechanism for determining fitness, where success or failure is not the 
result of innate physical characteristics, but emerges from a priori positioning 
within a symbolic system that confers and maintains advantage or disadvantage. As 
Jablonka and Lamb suggest, while humans may modify the symbolic system to 
deliberately influence their future, they must first be taught its rules and conventions 
which not only makes the system very stable but also renders individuals both 
subjects and creators of that system.

Jablonka and Lamb’s concept of symbolic systems is consistent with Foucault’s 
concept of power strategies. Foucault (1980) describes power strategies as relations 
of force which attempt to maintain, accentuate, stabilise and broaden themselves. In 
explaining who exercises power and who is subjected by it, Foucault argues that 
humans ‘are not only its inert or consenting targets; they are always also the elements 
of its articulation’ (1980, p. 98). Thus I suggest that by integrating the concept of 
symbolic inheritance into their broader biological approach, Jablonka and Lamb 
provide a common epistemological ground that permits the integration of objective 
biological experience and discursive power relations.

As discussed in Chap. 5, disinterpellation emerges as a tear between the two 
forces that constitute the fabric of knowledge: discourse and objective experience. 
Resolving the tear that is disinterpellation requires equilibrium between both forces 
of knowledge, thus identifying an epistemic approach that traverses the two is 
necessary. Since the two academic approaches most associated with sex, biomedicine 
and post-structuralism, focus primarily on one or other aspect, they provide 
insufficient epistemic grounds for resolving disinterpellation. However as is evident 
from the above description of DST and Neo-Lamarckianism, new approaches to 
biology are beginning to recognise both discourse and objective experience as 
legitimate methods of understanding. By traversing the two, these new approaches 
provide the necessary epistemic framework for resolving disinterpellation, firstly by 
recognising how symbolic systems can produce deeply entrenched discourses 
constraining the meaning of the term ‘sex’ as necessarily dualistic, and secondly by 
providing new ways of re-ontologising or re-articulating ‘sex’ as variant.

8.3.4  Implications of DST and Neo-Lamarckianism

Referring to the new approaches in biology as ‘DST and Neo-Lamarckianism’ is 
rather cumbersome. So given that these two approaches are more interested in 
systems, i.e. how different biological elements relate and combine in complex ways 
creating the potential for enormous variance, I will collectively refer to these new 
approaches as ‘systems biology’.
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As the work of Van Regenmortel (2004), Ahn et  al. (2006a, 2006b), Marcum 
(2008) suggest, during the previous decade biologists and biomedical practitioners 
were growing increasingly disillusioned with reductionism. Marc H.V.  Van 
Regenmortel (2004) recognised reductionism as having reached the limits of its use 
within biomedical research. He argues that ‘[b]iological systems are extremely com-
plex and have emergent properties that cannot be explained, or even predicted, by 
studying their individual parts’ (Van Regenmortel 2004, p. 1016). Ahn et al. (2006b) 
argue that the problem with reductionism is that ‘the act of dividing a problem into 
its parts leads to loss of important information about the whole’ (p. 0956). In a related 
article Ahn et al. (2006a) suggest that failure to recognise dynamic systems in bio-
medicine has led to ‘treatments that are either ineffective or even detrimental’ 
(p. 0710). While they acknowledge that reductionism can be useful where there is a 
single factor, they argue that since many conditions have multiple contributory fac-
tors, these must be analysed using a systems approach. They describe systems biol-
ogy as ‘a perspective in which the interactions and dynamics are centrally integrated 
into the analytic methods’ (Ahn et al. 2006b, p. 0957).

The last decade has seen an enormous growth of interest in systems biology. 
Within biomedicine, systems biology is providing the epistemological foundations 
for an entirely new approach in the treatment of disease known as systems medi-
cine, which recognises how different factors in each patient’s life must be consid-
ered in order to customise the best treatment for that patient (EASYM 2018). 
According to the European Association of Systems Medicine (EASYM), this 
requires gathering information on ‘all relevant levels within the patient’s system, 
from the smallest scale to the largest (molecules, cells, tissues, organs, psychology, 
environment, epidemiology and sociology)’ (2018, unpaged). The breadth of this 
perspective has led to a plethora of new multidisciplinary collaborations (Kolch 
et al. 2013; Ringrose 2017; EASYM 2018). As Director of Systems Biology Ireland, 
Walter Kolch states ‘this is how progress is going to be made in the future, by people 
from completely different disciplines talking to each other’ (Kolch et  al. 2013). 
Since the focus of this approach is on emergent properties12 (Marcum 2008; 
Ringrose 2017), it is usually referred to as emergentism.

James Marcum (2008) outlines the metaphysical premise of emergentism, which 
recognises that higher order properties are not reducible to or deducible from the 
lower order properties since ‘[e]ach level contains material substances specific to 
that level, and these substances exhibit the unique, emergent properties associated 
with a given level’ (p.  25). In short, systems biology/emergentism recognises 
biological organisms to be greater than the sum of their parts.

There are two ways in which emergentism may have a profound effect on how 
we understand sex/gender. Firstly, by recognising no necessary and sufficient 

12 Emergent properties are properties that exist only at the point of intersection between different 
components or factors and therefore cannot be understood by reducing properties to their parts e.g. 
when we combine eggs, flour, butter, sugar and heat we get a cake, but we cannot know much about 
the properties of a cake (its spongy deliciousness) by studying its components. To adapt an old 
saying ‘cake is greater than the sum of its parts’.

8 Disinterpellation and Emergentism



169

conditions but that sex emerges from a complex combination of biopsychosocial 
factors, emergentism provides the epistemological foundations for recognising sex 
as fundamentally variant. Secondly, since there are no necessary or sufficient 
conditions producing sex, no necessary or sufficient conditions can be recognised as 
authenticating gender. In other words, an individual does not need a particular set of 
biological traits to authenticate their status as a ‘man’ or ‘woman’. This would mean 
that ‘man’ and ‘woman’ could only be recognised as carrying social significance 
much in the same way as professional titles. However, since ‘man’ and ‘woman’ 
already signify sex, uncoupled from sex these terms may be rendered somewhat 
meaningless.

Before getting carried away with the utopian possibilities of systems biology on 
gender identity and disinterpellation, there is one problem that must be considered: 
the ever-present mythical trope of the sexed dualism. While systems biology may be 
more accepting of variance there is no mechanism within systems biology for 
differentiating between pathological and non-pathological variance. Thus systems 
biology is vulnerable to colonisation by existing social ideals, meaning that systems 
biology may equally be used to support dualistic as well as variant interpretations of 
sex. In order to address this issue, we must explore and address the limitations of 
systems biology.

8.3.5  Limitations of Systems Biology

Oyama et al. (2001) and Jablonka and Lamb (2005) are aware of the socio-political 
implications of their approaches and recognise how their work might be used to 
contest the concept of genetic determinism underpinning the assumption that 
‘biology is destiny’. Of particular concern to Jablonka and Lamb has been how 
sociobiological approaches have been interpreted to suggest that certain phenomenon 
such as social inequality, intelligence and even rape are genetically determined, 
natural and are therefore inescapable. In response they argue that ‘[a] broader view 
of heredity and evolution makes explicit the wealth of possibilities that are open to 
us’ (Jablonka and Lamb 2005, p.  380). While their approaches are rich with 
possibilities, they are not without problems. One problem relates to Jablonka and 
Lamb’s (2005) unqualified use of normative terms, such as, ‘disorders’ (p.  60), 
‘aberrant’ (p. 124), ‘normal’ and ‘abnormal’ (p. 134) and ‘disease’ (p. 380). The 
problem here is that while they advocate a biological perspective that recognises 
enormous developmental and evolutionary complexity and diversity, they do not 
present any method of differentiating between ‘normal’ and ‘abnormal’, ‘healthy’ 
and ‘diseased’ states or traits. Where normative terms are used the meaning appears 
to be understood a priori. Thus while their approach might suggest variance, their 
unqualified use of normative terms is problematic. For example, in a discussion in 
relation to ‘disease’, Jablonka and Lamb highlight how knowledge of epigenetics 
‘is now being used to silence unwanted genes’, a development which they regard as 
potentially having staggering medical benefits (2005, p. 136). While this may be so, 
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without qualifying what constitutes a disease, disorder or abnormality, what 
constitutes ‘benefits’ is an open ethical question that needs to be resolved in order 
to avoid the potential for abuse.13

Oyama et al. (2001) describe DST as an attempt to escape the simplifying and 
misleading dichotomies of biological thought: nature or nurture, genes or 
environment, biology or culture. Recognising that such dichotomies have been used 
as political tools Oyama et  al. argue that DST does not focus on debates about 
intelligence and gender ‘but rather on the concepts themselves’ (2001, p. 6). In other 
words, Oyama et al. are not attempting to defend one or other side of the debate in 
relation to, for example gender or intelligence, but contest the idea that gender or 
intelligence can be viewed as resulting from something as simplistic as genetic 
determinism (Oyama et al. 2001). However, DST does not view its primary role as 
contesting social norms; rather its aim is to contest the scientific, in particular gene- 
centred, assumptions that have been used to support these norms. Oyama’s primary 
goal is to contest the genetic determinism embedded in the nature/nurture concept 
of evolution and development (Oyama 2000). However, while Oyama and Oyama 
et al., seem conscious of explicit socio-political power, they seem less aware of the 
implicit power of meaning (Oyama 2000; Oyama et al. 2001).

In an attempt to contest the idea of genetic determinism Oyama (2000) refers to 
a condition called phenylketonuria (PKU) and describes how this ‘metabolic 
disorder’, which is known to cause ‘mental retardation’, can be controlled through 
diet (p. 37). While Oyama uses this example to illustrate how a particular condition 
can be regarded as both genetically and environmentally determined, no attempt is 
made to contextualise the implicit value in her use of the term ‘disorder’. While few, 
including myself, would disagree that acquired brain injury should be avoided, 
problems emerge when no mechanism has been identified for grounding evaluative 
terms and there is disagreement regarding what constitutes a ‘disorder’. Following 
this discussion Oyama argues that ‘any phenotype, normal or anomalous, depends 
on a given set of interactions between a specific set of genes and specific 
environments’ (2000: 38). Here again Oyama’s focus is on highlighting the role of 
both genes and environment in determining phenotype; however, what constitutes 
‘normal or anomalous’ is understood a priori. By recognising biological complexity, 
contingency and variance, Oyama et  al.’s approach may be a useful tool for 
contesting genetic determinism/biological essentialism; however, it is less clear 
how it might address normative ascriptions of ‘health’ and ‘disease’. Without some 
method of explicitly grounding ought statements or terms, DST may gradually 
become colonised by a more deeply embedded power strategy, employed as a more 
nuanced method for ‘explaining’ dualistic social norms, and a more effective 
mechanism for maintaining social discourse. Thus while I regard both Neo- 
Lamarckianism and DST as useful tools for accommodating variance, what is 
needed is a method of explicitly grounding ought statements, so that hegemonic 
norms are not rearticulated through new biological approaches. I believe that the 

13 See Sect. 3.2.3 for discussions highlighting concerns relating to normative interventions and 
eugenics.
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best way to make value explicit is through a re-articulation of Hume’s morality and 
is/ought distinction.

8.4  Rearticulating Hume’s Is/Ought

8.4.1  Introduction

I have described disinterpellation as emerging from a contradiction between dis-
course and experience. In order to address this bifurcation of knowledge and hope-
fully resolve the issue of disinterpellation, I modified Quine (1951, 1960, 1961) and 
forwarded a concept of the fabric of knowledge as a grey fabric, black with dis-
course and white with experience. Employing this fabric as an epistemological 
foundation, I have described disinterpellation as a tear where the two forces, a priori 
discourse (sex is dualistic) and a posteriori experience (sex is variant) are pulling in 
opposite directions. I identified three possible mechanisms that might be used to 
restore equilibrium and mend the tear: firstly, fact might conform to discourse (neo- 
essentialism); secondly, a mechanism that might merge discourse and experience 
(naturalism); and thirdly, discourse might conform to experience (new biological 
perspectives). In this chapter I have argued in favour of the third which focuses on 
new biological approaches that recognise evolutionary and developmental variance 
as inherent capacities of living things. In short, this approach is replacing the pre-
sumption of binary sex (which is not consistent with experience) with the presump-
tion of sex variance (which is consistent with experience). By replacing the binary 
norm with a variant norm this approach addresses the presumptive ought relative to 
sex variance by removing the impetus to pathologise sex variance. However, it also 
produces a problem.

8.4.2  Applying Subjective Ought to Variant Sex

While this approach presumes all sex variance to be normal, it must also be recog-
nised that not all types of sex variance produce desired experiences. This raises the 
question of how to differentiate between desirable and undesirable forms of sex 
variance, without falling into the trap of objective pathologisation where variance is 
subjected to normative interventions to maintain discursive ideals. Achieving this 
requires identifying a mechanism for applying ought in a world where all sex vari-
ance is regarded as objectively normal. I propose a re-articulation of Humean 
([1739] 1969) morality and grounding ought in subjective experience. From this 
perspective a physical state or condition can only be regarded as an illness, disease 
or disorder if the individual reports that their subjective experience of that physical 
state or condition is one of pain or suffering. In this context medicine becomes an 
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inductive enquiry, employing qualitative methods in order to understand the patient’s 
subjective experiences. Though grounding ought in subjective experience may 
resolve the problem of applying ought in a variant world, two other problems 
remain.

Firstly, as Kittay (2006) illustrated, the desire to conform to social ideals can lead 
to a subjective experience of suffering, which according to this account, justifies 
medical intervention. While this may not be regarded as morally problematic 
because the ‘patient’ elects for the intervention and their autonomy is preserved, 
from a broader social perspective it morally permits individuals to utilise normative 
biomedical interventions to conform to social ideals. If commonly adopted, these 
interventions may contribute to the emergence of increasingly restrictive social 
ideals and a concomitant increase in exclusionary practices. Thus grounding ought 
in subjective experiences may actually diminish rather than normalise diversity and 
variance,14 which is clearly counterproductive relative to the aims of this work. In 
order to differentiate between biomedical practices and biomedical normative 
interventions, it is necessary to find some mechanism for differentiating between a 
priori and a posteriori subjective experiences of suffering.

A second problem with subjective evaluation emerges in relation to the individ-
ual’s capacity to reason. Where an individual’s capacity to reason is impaired, e.g. 
they believe something to be true that is not, their subjective evaluations may worsen 
rather than alleviate their suffering. For example, in the case of mental illness, mis-
information or religious conviction, an individual’s subjective experience of suffer-
ing may emerge from, or be exacerbated by a priori subjective experience. Thus 
while I have argued that we should (prima facia) ground ought statements and con-
sequent biomedical intervention in subjective experiences, there are circumstances 
where it may be necessary to differentiate between suffering emerging a priori and 
suffering emerging a posteriori in order to differentiate between normative inter-
ventions and medical intervention, and between suffering resulting from physical 
and mental illness. Fortunately, Hume provides such a means.

8.4.3  Feelings Are Matters of Facts

The reader will remember that Hume ([1748] 2007, p. 18) recognised two kinds of 
knowledge, relations of ideas, ‘discoverable by mere operation of thought’ and 
matters of fact, verified through experience. However, what is less well known is 
that Hume also recognised two kinds of matters of fact, which I will call feelings 
and objects. Reason applied to objects produces knowledge of truth or falsehood 
relative to external objects, whereas reason applied to feelings produces knowledge 
of good or bad relative to internal experience. Hume states: “[t]is from the prospect 
of pain or pleasure that the aversion or propensity arises towards any object’ (Hume 

14 These concerns were raised with regard to preimplantation genetic diagnosis PGD (see Sect. 
3.2.3).
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1969, p. 462). Though feelings may emerge relative to external objects, Hume was 
adamant that ‘[a] passion is an original existence’, in other words, feelings are not 
reflections of objective ought, but are objects in themselves (Hume 1969, p. 462). 
Thus Hume argues feelings are the source of moral ought. However, as moral 
matters of fact, feelings are also subject to Hume’s negation test which was designed 
to differentiate between a priori and a posteriori knowledge.

8.4.4  Moral Ascriptions as Matters of Fact

As mentioned above Hume (2007) recognised relations of ideas as true or false 
based on mere operation of thought, whereas matters of fact had to be empirically 
verified. This meant that relations of ideas were necessarily true and therefore 
knowable a priori, whereas matters of fact were only contingently true and knowable 
a posteriori. Hume (2007) developed his negation test that the contrary of a matter 
of fact must never imply a contradiction. As moral facts, feelings are also subject to 
Hume’s negation test. Thus the contrary of a subjective moral statement should 
never imply a contradiction. However, two further problems must be resolved before 
proceeding. Firstly, feelings are subjective, therefore moral ought cannot be verified 
through an objective assessment of moral statements. Secondly, the relation of 
ideas/matters of fact dichotomy and negation test relied on Hume’s presumption 
that perception was derived through pictures rather than discourse. Where perception 
is understood as discursive the distinction becomes more blurred. However, these 
two problems can be resolved through qualitative, inductive engagement with the 
individual subject, i.e. through careful communication. For example, the subjective 
moral statement ‘atypical sex is bad’ could be a matter of fact (a posteriori) where 
the individual has experienced pain or discomfort directly resulting from their 
physical condition, or a relation of ideas (a priori) where the individual experiences 
suffering resulting from social attitudes that have informed subjective experience. 
Thus in the case of the former, the contrary statement ‘atypical sex is good’ may not 
be a contradiction, if their physical discomfort is resolved; whereas in the latter case 
it may seem like a contradiction unless society changes its norms to recognise and 
value atypical sex.

While the negation test may not produce a dichotomous distinction between a 
priori and a posteriori knowledge, it can serve to focus attention on the object under 
subjective evaluation, which through careful subjective reflection and qualitative 
inductive inquiry can indicate the degree to which an individual’s suffering is 
produced by discursively entrenched meaning (a priori) or contingent experience (a 
posteriori). If the subjects find it hard to conceive of the object in a morally contrary 
capacity, then their feelings are likely to emerge from a priori discursive meaning 
relating to the object. Alternatively, if the subject finds it easy to conceive of the 
object in a morally contrary capacity then the feelings are likely to emerge from a 
posteriori experience relating to the object. Differentiating between a priori and a 
posteriori subjective experiences of suffering will help to direct attention 
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psychosocially, biomedically and ethically. Where an individual’s suffering is found 
to emerge a priori, i.e. emerges from discursive meaning, then it would be more 
appropriate to explore ways in which the individual can change their concept of 
their condition, perhaps through peer support or psychotherapy rather than 
biomedical normative interventions. Where an individual’s suffering is found to 
emerge a posteriori, i.e. emerges from subjective empirical experience, then it may 
be necessary to medically intervene to preserve the health/capacities of the 
individual. From an ethical perspective a priori suffering requires a broad 
re-evaluation of sociocultural norms, whereas a posteriori suffering requires the 
implementation of bioethics in order to ensure the best outcome for the patient.

8.4.5  Implications for Biomedicine

While the application of evaluative terms to natural objects is contentious within 
biology, it is a requirement within biomedicine. As medical philosophers Harold 
Kincaid and Jennifer McKitrick (2007) suggest, ‘[b]iomedical science is a paradigm 
instance where the two [fact and value] intersect’ (p. 1, insertion in original). Though 
biomedicine is a field where moral and scientific practices intersect, these two 
practices are grounded differently, occasionally producing conflicting ought terms. 
As evident from the discussion in Chap. 7, in an effort to find ‘objective’ disease 
ascription medical philosophers have grounded ought in scientific theory, most 
notably natural selection. However, from a Humean perspective, applying ought is 
a moral practice that must be grounded in a posteriori subjective experience. 
However, these two different methods of grounding ought mean that it is possible 
for a condition to be considered a disorder from a scientific perspective but not from 
a moral perspective and vice versa. In other words, individuals can be regarded as 
disordered or diseased even when they don’t experience their condition in negative 
terms. In order for medicine to address this contradiction I believe it must decide 
whether to ground its ought relative to scientific theory or subjective experience. 
From a Humean perspective the purpose of scientific practice is to ascertain truth or 
falsehood, whereas the purpose of moral practice is to ascertain good or bad. Since 
the purpose of medicine is the alleviation of physical suffering (a posteriori 
subjective experience), from a Humean perspective medicine is a moral practice, 
though obviously informed by science. However, others might argue that medicine, 
being informed by biological theory, is a scientific practice informed by morals. 
Whether medicine is a scientific or moral practice will determine how it grounds its 
ought statements, which has significant consequences for patient autonomy.

If medicine is understood as a scientific practice, then it follows that medical 
ought terms will be grounded through scientific theory and applied to patient’s 
experiences. In other words, ascriptions of health and disease will be based on 
natural selection and other scientific theories, possibly contesting the individual’s 
subjective experience. If medicine is primarily understood as a moral practice, then 
medical ought terms will be grounded in patient experience and applied to scientific 
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theory. In other words, ascriptions of health and disease will emerge from patient 
experience leading to the development of biomedical theory. If medicine grounds its 
ought statements in scientific theory, then terms like ‘disorder of sex development’ 
may be justified relative to naturalism, but if medicine recognises scientific ‘truth’ 
as its end, then patients become a means to that end. This means that terms deemed 
inaccurate, pejorative or offensive relative to patient experience may still be applied 
and justified as regrettable consequences of the ‘truth’.

However, if medicine is recognised as a moral practice then the alleviation of 
suffering must be regarded as medicine’s end. In this context patients are served by, 
rather than defined by medicine. Here the term ‘disorder of sex development’ must 
be grounded in a posteriori subjective experiences, i.e. that people experience their 
sex as disordered in some way. The suggestion here is not that medicine ignores 
science. On the contrary science is essential to biomedical practice, but if the 
primary purpose of medicine is the alleviation of suffering then medicine is a moral 
practice and must ground its ought statements relative to patient experience, even 
where it ‘contradicts’ scientific theory. From this perspective medicine becomes a 
moral practice guided by science rather than a scientific practice guided by morals.

8.5  Summary

8.5.1  Introduction

This chapter explored the third mechanism that might be used to restore equilibrium 
to the fabric of knowledge and resolve disinterpellation. This involves replacing the 
presumption of binary sex (which is not supported by experience) with the 
presumption of sex variance (which is supported by experience). By replacing the 
binary norm with a variant norm this approach addresses the presumptive ought 
relative to sex variance by removing the impetus to pathologise sex variance. While 
I have argued in favour of this mechanism over essentialism (Chap. 6) and naturalism 
(Chap. 7), advocating for this position involved a threefold process: firstly, 
identifying the discursive mechanisms maintaining binary sex; secondly, identifying 
mechanisms for re-ontologising sex as variant; and finally, reinvigorating Hume’s 
subjective morality.

8.5.2  Contesting the Naturalness of Dualistic Sex

In order to understand the moral force behind what appears to be factual concepts 
like ‘sex’, we explored the deeply sedimented power mechanisms that maintain the 
sex dualism and make sex variance seem unnatural. It is this power mechanism that 
produces disinterpellation by rendering sex variance undesirable, socially invisible 
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and therefore unintelligible. Through this dualistic lens, dualistic sex is regarded as 
the ontological core authenticating dualistic gender identity. Where sex emerges as 
variant, gender identity no longer has a socially recognisable ontological core. Thus 
a re-ontologisation or re-articulation of sex as variant would provide the 
epistemological grounds for resolving disinterpellation. However, this can only 
succeed if there is an awareness of the discursive force behind existing understandings 
of sex and the mechanisms that are employed to maintain them.

8.5.3  Alternative Sex Ontologies Grounded by Experience

As mentioned above the method of resolving the discordance that is disinterpella-
tion involves bringing discourse into alignment with experience. This required find-
ing an approach or identifying a discourse that does not pathologise sex variance but 
recognises it as a fundamental and necessary feature of life. Two approaches were 
explored, DST and Neo-Lamarckianism, which both contest reductive interpretations 
of biological processes and could be used to re-ontologise sex as variant. If sex[ual] 
variance comes to be recognised as part of the normal processes of biological 
evolution and development, i.e. becomes culturally acceptable, visible and 
intelligible, then sex variance ceases to disinterpellate an individual’s gender 
identity. Further, without the ontological core of a dualistic sex, gendered identities 
and terms may become meaningless. Diagnoses relative to sex variance could only 
be made where something about the individual’s sex was medically significant. 
However, as discussed above, while systems biology may recognise life as 
fundamentally variant, it has no mechanism for differentiating between pathological 
and non-pathological variance. Thus some mechanism must be identified that 
permits differentiation between desirable and undesirable sex variance, without 
reverting to dualistic notions by default.

8.5.4  Subjective Morality: A Priori and A Posteriori Suffering

Drawing on Hume I argued that ought must be based on the patient’s subjective 
experience. In other words, the patient’s body cannot be regarded as objectively 
pathological, only where the patient suffers as a result of their physical condition 
can that condition be regarded as a disorder or disease. However, a problem 
immediately emerges here. Disinterpellation is a form of intense suffering relative 
to the patient’s physical condition. While the suffering may relate to the patient’s 
body, it does not emerge from the patient’s body per se but rather from discursive 
beliefs about how sexed bodies ought to be. Thus the final process in resolving 
disinterpellation involved finding a mechanism that grounds ought in subjective 
suffering but is capable of differentiating between tautological ought, which emerges 
from suffering relative to discursive ought (a priori suffering), and subjective ought 
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based on subjective experience of suffering (a posteriori suffering). From Hume’s 
perspective feeling are facts thus a priori and a posteriori suffering can be subjected 
to his negation test. This means that Hume’s negation test can be applied to feelings, 
thereby allowing experiential ought derived from feelings (a posteriori matter of 
fact) to be differentiated from tautological ought derived from discursive norms (a 
priori relation of ideas). Following Hume, I argued that moral ought could only be 
derived through a posteriori subjective experience. Thus only forms of sex variance 
that are a posteriori subjectively experienced as a cause of suffering can be regarded 
as disordered or diseased. Ought based on a priori social norms are tautologies and 
should not direct biomedical practice.

8.6  Conclusion

Through a presentation of three different processes this chapter has forwarded a 
mechanism for resolving disinterpellation: identifying the deeply embedded 
discursive beliefs about sex/gender that produce disinterpellation; rearticulating sex 
as variant; and grounding biomedical ought in a posteriori subjective experience. 
Collectively these processes produce a mechanism which mends the epistemological 
tear that is disinterpellation by providing a new metaphysical premise on which to 
build our beliefs about sex that is coherent with our experience. In addition to 
supporting my resolution of disinterpellation these processes further challenge the 
two other competing mechanisms: essentialism and naturalism. The reductionism 
of essentialism is strongly contested by the emergentism of systems biology, and the 
objectivism of naturalism is strongly contested by the subjectivism of Hume’s 
moralism. The processes of resolving disinterpellation has involved going to the 
core of our moral and scientific understanding and required a dismantling and 
reassembling of some of the fundamental epistemological and metaphysical 
presuppositions underpinning the two discourses most associated with sex: 
biomedicine and post-structuralism, and in the process hopefully making them 
more accessible to each other.
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Chapter 9
Conclusion

At the start of this book I described the anxiety and uncertainty facing clinicians in 
deciding the extent to which they ought to fully disclose details of their patient’s 
diagnosis of atypical sex. This anxiety primarily relates to presenting patients with 
facts about their bodies that contest their gender identity, for example, disclosing to 
a woman that she has testes or to a man that he has a womb. While the intersex 
patient advocacy movement has argued that full disclosure is the patients’ right and 
withholding such information is unethical, the clinicians who I spoke with and 
observed clearly found the prospect of such disclosure difficult and stressful. The 
source of distress was the anticipated impact this information would have on their 
patients and the psychosocial harm it may cause. One clinician experienced with 
making such disclosures described it as ‘complete devastation’.

From the perspective of the most prevalent ethical approach in Western 
Anglophonic biomedicine – principlism – this may appear to be an ethical dilemma 
between nonmaleficence (harmful disclosure) and respect for autonomy (paternalistic 
non-disclosure). However, I have argued that this problem emerges at a much deeper 
metaphysical level caused by two discordant versions of reality, one grounded in the 
social ideal of two sexes and the other grounded in  the scientific fact that sex is 
variant leading to epistemic incoherence. Since principlism relies on the presumption 
of a common morality which must in turn rely on a presumption of a common 
reality, it is unable to recognise the conditions producing this phenomenon. Thus the 
ethical approach clinicians are most likely to use is unable to resolve this dilemma.

I have referred to this phenomenon as disinterpellation, an inversion of Althusser’s 
(1970) concept of interpellation, in which an individual is hailed into socially 
coherent existence. When a clinician (a trusted person in authority) discloses a 
diagnosis of atypical sex within a social reality where sex is presumed to be dualistic, 
the clinician in effect hails the patient out of socially coherent existence. Thus, 
disinterpellation refers to inscribing ontological incoherence onto a subject’s 
identity, the subjective feeling of incoherence and the experience of unreality that 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-21898-0_9&domain=pdf


182

follows. It is brought about where one reality (dualistic sex) is superseded by another 
incompatible reality (variant sex).

While humans have been documenting instances of atypical sex for millennia, 
during the eighteenth century, a period of great civil change, social stability was 
thought to rely on the distinct roles of men and women. The concept of sex 
complementation was used as a mechanism grounding these roles in biology. 
Evidence of biological overlap was therefore politically problematic because it 
contested the ontological foundations of this social distinction (Schiebinger 2000). 
Despite two centuries of searching no biological mechanism for dividing all humans 
into two sexed kinds has ever been definitively identified. Thus within biomedicine 
the emphasis eventually shifted from identifying two sexed kinds to pathologising 
sexed bodies (identities and behaviours)  that deviated from the dualistic ideal 
(Fausto-Sterling 2000). By the 1950s babies were surgically ‘corrected’ in 
accordance with this ideal rendering atypical sex socially invisible (Kessler 1990, 
1998).

As illustrated by Kittay (2006) when dealing with difference people are faced 
with two options, to conform to society’s ideals and ‘fix’ the difference accordingly, 
or to amend the norms of society to make difference normal. While many atypical 
sex and intersex communities have been advocating for the latter, pathologising 
labels support the idea that conditions outside the dualistic norm are necessarily 
disordered. By maintaining the idea that sex variance is disordered, biomedicine 
supports the social ideal that sex ought to be dualistic. This pathologising of sex 
variance stigmatises atypical sex maintaining its social invisibility. Thus disclosing 
atypical sex may disinterpellate because the patient cannot integrate the concept of 
sex variance that is their diagnosis with their dualistic understanding of the world.

In order to resolve the problem of disinterpellation a mechanism was identified 
for uniting the social (dualistic) and scientific (variant) realities within a single 
epistemic framework. While both natural science and social science may have 
expertise relating to one or other of these versions of reality, they too are 
correspondingly constrained by their metaphysical and epistemic perspectives, 
making an analysis of disinterpellation in totality difficult because neither sees the 
full picture. While social and natural scientists have attempted to collaborate to 
resolve several issues relating to atypical sex, metaphysical and epistemic differences 
have led to mistranslations making communication and consensus difficult.

I have argued that the metaphysical and epistemic differences between social and 
natural science can be traced back to Hume’s ([1739] 1969, [1748] 2007) matters of 
fact/relation of ideas distinction, where natural science is preoccupied with matters 
of fact and social science is preoccupied with relations of ideas. Quine’s (1951, 
1960, 1961) collapse of this distinction created a metaphor permitting matters of 
fact/relation of ideas or analytic/synthetic knowledge to be understood as co-existing 
and even co-determining elements of one epistemic fabric. In order to address the 
metaphysic and epistemic incompatibility that underpins disinterpellation and 
inhibits communication between social and natural science I have modified Quine’s 
(1953) fabric of knowledge which recognises the analytic and the synthetic as forces 
operating across one field. I have called this metaphorical fabric  – dynamic 
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coherentism: coherentism because it concerns creating and maintaining a 
metaphysical system that is epistemically coherent, and dynamic because it is 
subject to change as new knowledge emerges. Employing this metaphorical fabric, 
it is possible to recognise disinterpellation as an epistemic tear brought about by 
discordance between a priori discourse (analytic) and a posteriori fact (synthetic).

Resolving disinterpellation involves finding some mechanism to mend this tear 
in order to achieve equilibrium between social discourse (a priori) and scientific 
fact (a posteriori). There are three ways of doing this:

 1. To discover, a posteriori, facts that support the a priori discursive assumption 
that sex is dualistic.

 2. To identify, a posteriori, a mechanism that reframes sex variance in accordance 
with our a priori discursive assumption that sex is dualistic.

 3. To change the a priori discursive assumption that sex is dualistic in accordance 
with a posteriori facts.

Thus in simple terms one of the following must happen: scientific fact must con-
form to social discourse, the two must find some compromise or middle ground, or 
social discourse must conform to scientific fact. The first approach is effectively 
essentialist and involves identifying necessary conditions supporting two sexed 
kinds. While essentialism has been dismissed as unscientific since Hume’s time, 
recent developments within analytic philosophy, specifically modalism and seman-
tics, have reintroduced essentialism into the philosophy of science. While Kripke’s 
(1972) and Putnam’s (1973, 1975) account may suggest that reference picks out 
essence their application of this approach to essential kinds relies on inherent prop-
erties and is unconvincing. In seeking to identify essences biologists have explored 
many possibilities (Ereshefsky 2010) including intrinsic properties (Devitt 2008), 
biological relations (Okasha 2002) and clusters of homeostatic properties (Boyd 
1999) and while useful as predictive tools, they are not useful as tools for delimiting 
sexed kinds dualistically. While innate properties might be a candidate for ground-
ing sexed kinds, sex is variant, so either there are lots of sexed kinds or another 
mechanism is required to differentiate between essential kinds and kind ‘deviants’ – 
this is the second approach.

The second approach most closely approximates the current situation. It is a 
compromise between social ideals and scientific fact where social ought (dualistic 
sex) is applied to scientific fact (variant sex) through pathologising language. While 
this collapses Hume’s is/ought distinction ([1739] 1969) which asserts that objects 
are not inherently good or bad, i.e. sex variance cannot be regarded as necessarily 
pathological, more recent developments particularly within the philosophy of 
biology support this position by grounding biological ought in Darwinian natural 
selection. Two such approaches were explored: firstly, Ruth Millikan’s (1984, 1989) 
biological teleosemantics, which draws on Darwinian natural selection to argue that 
biological objects have proper functions and can therefore malfunction. The second 
is Christopher Boorse’s (1977) bio-statistical theory of disease (BST), which 
employs Darwinian natural selection and statistics to argue in favour of objective 
ascription of diseases. Collectively these two approaches come under the heading of 
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naturalism. Drawing on a number of theorists (Amundson 2000; Cooper 2002; 
Cummins 1998, 2002; Ereshefsky 2009; Hamilton 2010; Kingma 2007) I have 
argued against such naturalist attempts to objectively ground biological ought but 
regard these as a priori structures, where ascriptions of proper function, malfunction, 
disorder and disease can be understood as consequences relative to the inherent 
evaluative premises embedded within these epistemic structures. In contrast to 
attempts to objectively ground biological/biomedical ought, I have argued that 
subjectively grounding biological/biomedical ought is a more sensitive and ethical 
approach because it respects individual autonomy and experience and is explored 
further in the third approach.

The third approach requires that social discourse conforms to scientific fact. 
Instead of taking a priori dualistic notions of sex as the starting point, this approach 
addresses the problem from the opposite perspective by accepting sex variance as a 
scientific fact. However, as this involves contesting deeply entrenched dualistic 
assumptions, the first task in this process was to expose the mechanism that 
maintains the apparent naturalness of dualistic sex. In doing so I have described an 
ancient but pervasive trope  – sex complementation  – and demonstrated how it 
continues to inform social, moral, medical and legal practices.

Having illustrated the discursive nature of dualistic sex, the second task involved 
identifying biological approaches which re-ontologise sex as variant. Two 
approaches, Developmental Systems Theory (Oyama 2000; Oyama et al. 2001) and 
Neo-Lamarckianism (Jablonka and Lamb 2005) were explored. Collectively 
referred to as systems biology, these approaches contest reductive genetic 
determinism and instead espouse a more complex understanding of biology which 
encompasses variance and contingency. From this perspective sex variance can be 
recognised as part of the normal processes of biological evolution and development, 
i.e. sex variance becomes acceptable, visible and intelligible, thus disclosure of sex 
variance ceases to disinterpellate because it is coherent and intelligible a priori i.e. 
it is already a feature of the patient’s concept of reality. However, while systems 
biology may recognise life as fundamentally variant, it has no mechanism for 
differentiating between pathological and non-pathological variance, and therefore 
does not necessarily eschew normative interventions. Thus systems biology could 
be used as a tool to support social ideals rather than contest them. The final task 
therefore, has been to identify some mechanism that permits differentiation between 
desirable and undesirable variance without reverting to stigmatising and isolating 
norms.

Drawing on Hume’s ([1939] 1969) moral theory I argued that ought must be 
grounded in the patient’s subjective experience. In other words, the patient’s body 
cannot be regarded as objectively pathological, only where the patient suffers as a 
result of their physical condition can that condition be regarded as a disorder or 
disease. However, a second problem emerges. Disinterpellation is a form of intense 
suffering relative to the patient’s physical condition but it does not emerge from the 
patient’s body per se but rather from beliefs about how sexed bodies ought to be. 
Thus the final process in resolving disinterpellation involved using Hume’s ([1748] 
2007) negation test to differentiate between a priori or tautological suffering which 
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emerges from social norms and a posteriori or experiential suffering which emerges 
from physical illness, which can be ascertained through careful discussion with the 
patient. The former (a priori suffering) may be best addressed through support 
group membership, while the latter (a posteriori suffering) may require some kind 
of medical intervention.

In attempting to address the trauma that is disinterpellation this book has inte-
grated social and natural science into one epistemic framework and used this frame-
work to evaluate the grounds supporting the social ideal of two sexes. Through an 
exploration of essentialism and naturalism this evaluation has demonstrated that 
there is no objective foundation to the idea that there is or ought to be two sexes. 
Drawing on systems biology this work espouses a more nuanced and contingent 
interpretation of sex that takes account of the increasing evidence of biological 
complexity. Finally, it has sought to address the oppressive application of disorder 
and disease by grounding biomedical ought in subjective experience rather than 
biological theory. Collectively these mechanisms mend the epistemic tear that is 
disinterpellation by providing a new premise on which to build our beliefs about sex 
in accordance with experience.

References

Althusser, L. 1970. Ideology and ideological state apparatus (notes towards an investigation). In: 
Althusser, L. (ed.) (1971) Lenin and Philosophy and Other Essays (translated from French 
by Ben Brewster). New York/London: Monthly Review Press, pp. 127–187. Available online: 
http://www.marx2mao.com/Other/LPOE70.html. Accessed 15 June 2012.

Amundson, R. 2000. Against Normal function. Studies in History and Philosophy of Biological 
and Biomedical Sciences 31 (1): 33–53.

Boorse, C. 1977. Health as a theoretical concept. Philosophy of Science 44 (4): 542–573.
Boyd, R. 1999. Homeostasis, species, and higher taxa. In Species: New Interdisciplinary Essays, 

ed. R.A. Wilson, 141–185. Cambridge, MA: Bradford Books/The MIT Press.
Cooper, R. 2002. Disease. Studies in History and Philosophy of Biological and Biomedical 

Sciences 33: 263–282.
Cummins, R. 1998. Functional analysis. In Natures Purposes: Analysis of Function and Design in 

Biology, ed. C. Allen, M. Bekoff, and G. Lauder, 169–196. Cambridge, MA/London: Bradford 
Books/The MIT Press.

———. 2002. Neo-teleology. In Functions: New Essays in the Philosophy of Psychology and 
Biology, ed. A. Ariew, R. Cummins, and M. Perlman, 157–172. Oxford/New York: Oxford 
University Press.

Devitt, M. 2008. Resurrecting biological essentialism. Philosophy of Science 75: 344–382.
Ereshefsky, M. 2009. Defining ‘health’ and ‘disease. Studies in History and Philosophy of 

Biological and Biomedical Sciences 40: 221–227.
———. 2010. What’s wrong with the new biological essentialism. Philosophy of Science 77 (5): 

674–685.
Fausto-Sterling, A. 2000. Sexing the Body: Gender Politics and the Construction of Sexuality. 

New York: Basic Books.
Hamilton, R. 2010. The concept of health: Beyond normativism and naturalism. Journal of 

Evaluation in Clinical Practice 16 (2): 323–329.

References

http://www.marx2mao.com/Other/LPOE70.html


186

Hume, D. 1969. A Treatise of Human Nature. England, USA, Australia: Penguin Books (First 
published in 1739).

———. 2007. An Enquiry Concerning Human Understanding (Edited with an introduction and 
notes by P. Millikan). New York/Oxford: Oxford University Press (First published in 1748).

Jablonka, E., and M.J.  Lamb. 2005. Evolution in Four Dimensions: Genetic, Epigenetic, 
Behavioral, and Symbolic Variation in the History of Life. Cambridge, MA/London: Bradford 
Books/The MIT Press.

Kessler, S.J. 1990. The medical construction of gender: Case management of intersexed infants. 
Signs: Journal of Women in Culture and Society 16 (1): 3–26.

———. 1998. Lessons from the Intersexed. New Brunswick/London: Rutgers University Press.
Kingma, E. 2007. What is it to be healthy? Analysis 67 (294): 128–133.
Kittay, E.F. 2006. Thoughts on the desire for normality. In Surgically Shaping Children: 

Technology, Ethics, and the Pursuit of Normality, ed. E. Parens, 90–110. Baltimore: The Johns 
Hopkins University Press.

Kripke, S. (1972) ‘Naming and necessity’. In: Davidson, D. and Harman, G (eds.), Semantics and 
Natural Language. Synthese, 40: 253–355.

Millikan, R.G. 1984. Language, Thought, and Other Biological Categories. Cambridge, MA: 
Bradford Books/The MIT Press.

———. 1989. In Defence of proper functions. Philosophy of Science 56 (2): 288–302. Available 
online: http://static1.squarespace.com/static/50143ab7e4b00a22f5c75ca3/t/5280f4bbe4b089e
1e33cd2c5/1384182971140/millikan.indefens. Accessed 7 May 2015.

Okasha, S. 2002. Darwinian metaphysics: Species and the question of essentialism. Synthese 131: 
191–213.

Oyama, S. 2000. The Ontogeny of Information. Durham: Duke University Press.
Oyama, S., P.E.  Griffiths, and R.D.  Gray. 2001. Introduction: What is developmental systems 

theory? In Cycles of Contingency: Developmental Systems and Evolution, ed. S.  Oyama, 
P.E. Griffiths, and R.D. Gray, 1–11. Cambridge, MA/London: Bradford Books/The MIT Press.

Putnam, H. 1973. Meaning and reference. The Journal of Philosophy 70 (19): 699–711. Available 
online: http://www.jstor.org/stable/2025079. Accessed 2 Feb 2015.

———. 1975. The meaning of “meaning”. Minnesota Studies in the Philosophy of Science 7: 
131–193.

Quine, W.V.O. 1951. Two dogmas of empiricism. Philosophical Review 60: 20–43. Reprinted in: 
Quine, W.V.O. 1953. From a Logical Point of View, Logico-Philosophical Essays, Cambridge, 
MA: Harvard University Press.

———. 1960. Carnap and logical truth. Synthese: An International Journal for Epistemology, 
Methodology and Philosophy of Science 12 (4): 350–374. Available online: http://down-
load.springer.com/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl= 
http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423&token2=exp=
1469458550~acl=%2Fstatic%2Fpdf%2F82%2Fart%25253A10.1007%25252FBF00485423.
pdf%3ForiginUrl%3Dhttp%253A%252F%252Flink.springer.com%252Farticle%252F10.100
7%252FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b
8e8d2f635fe9. Accessed 25 July 2016.

Quine, W. V. O. 1961. Two dogmas of empiricism. Revised and reprinted in: Quine, W.V.O., From 
a Logical Point of View: Logico-Philosophical Essays, (Rev. Edn., pp.  20–46), Cambridge, 
MA: Harvard University Press.

Schiebinger, L. 2000. Skeletons in the closet: The first illustrations of the female skeleton in eigh-
teenth-century anatomy. In Feminism and the Body, ed. L. Schiebinger, 25–57. Oxford: Oxford 
University Press.

9 Conclusion

http://static1.squarespace.com/static/50143ab7e4b00a22f5c75ca3/t/5280f4bbe4b089e1e33cd2c5/1384182971140/millikan.indefens
http://static1.squarespace.com/static/50143ab7e4b00a22f5c75ca3/t/5280f4bbe4b089e1e33cd2c5/1384182971140/millikan.indefens
http://www.jstor.org/stable/2025079
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9
http://download.springer.com/static/pdf/82/art%3A10.1007%2FBF00485423.pdf?originUrl=http://link.springer.com/article/10.1007/BF00485423&token2=exp=1469458550~acl=/static/pdf/82/art%253A10.1007%252FBF00485423.pdf?originUrl=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF00485423∗~hmac=d6315a065a4f040d6bc2cc14df75fde11ec95935ac01a5a9810b8e8d2f635fe9

	Acknowledgements
	Contents
	Abbreviations
	Chapter 1: Introduction
	References

	Chapter 2: Historical Overview
	2.1 Introduction
	2.2 John Money: Shifting from Biological to Psychological Sex
	2.2.1 Introduction
	2.2.2 Money’s Theory of Psychosexual Development
	2.2.3 Money’s Theory and Intersex Treatment Protocol

	2.3 Milton Diamond’s Criticism of Money’s Theory
	2.3.1 Organisational/Activational Theory of Sex Development
	2.3.2 Money’s Twin Case
	2.3.3 The Collapse of Money’s Twin Case

	2.4 The Intersex Patient Advocacy Movement
	2.4.1 Introduction
	2.4.2 Shame, Secrecy and Surgery
	2.4.3 The Emergence of Intersex Advocacy
	2.4.4 Initial Responses to the Intersex Advocacy Movement

	2.5 The ‘Consensus’ Statement
	2.6 Conclusion
	References

	Chapter 3: Normative Interventions and Inclusive Practices
	3.1 Introduction
	3.2 Normative Interventions
	3.2.1 Normative Nomenclature
	3.2.2 Surgical ‘Correction’
	3.2.3 Preimplantation Genetic Diagnosis (PGD) and Termination

	3.3 Inclusive Practices
	3.3.1 Introduction
	3.3.2 International Intersex Fora
	3.3.3 Intersex Activism: Submissions and Effects
	3.3.4 UN General Assembly on Torture and Intersex
	3.3.5 Council of Europe Commissioner for Human Rights on Intersex
	3.3.6 World Health Organisation (WHO) on Intersex
	3.3.7 Malta: Intersex Legislation and the GIGESC Act 2014
	3.3.8 Atypical Sex and Religious Inclusion
	3.3.9 Atypical Sex, Visibility and Inclusion

	3.4 Conclusion
	References

	Chapter 4: Contested Realities
	4.1 Introduction
	4.2 Articulating Intersex: Competing Realities
	4.2.1 Incompatible Realities Intersect
	4.2.2 Goffman, Authenticity and Reality
	4.2.3 Althusser and Interpellation

	4.3 Collaborating Across Incompatible Realities
	4.3.1 Mistranslated Communication
	4.3.2 Same Sign, Different Meaning

	4.4 The Limits of Principlism
	4.4.1 Introduction
	4.4.2 Ethical Lies
	4.4.3 Common Morality
	4.4.4 Critique of Common Morality

	4.5 Conclusion
	References

	Chapter 5: Dynamic Coherentism
	5.1 Introduction
	5.2 David Hume
	5.2.1 Relations of Ideas/Matters of Fact
	5.2.2 Knowledge Requires Meaning A Priori
	5.2.3 The Is/Ought Distinction

	5.3 Logical Positivism
	5.3.1 The Vienna Circle
	5.3.2 The Linguistic Turn
	5.3.3 The Problems of Underdetermination and Incommensurability

	5.4 The Growing Problem of Induction
	5.4.1 Introduction
	5.4.2 Hempel’s Ravens
	5.4.3 Goodman’s Grue

	5.5 Quine’s Two Dogmas
	5.5.1 Introduction
	5.5.2 One Object – Many Meanings
	5.5.3 Collapse of the Analytic/Synthetic Dichotomy

	5.6 Realism and Naturalism
	5.6.1 Scientific Realism
	5.6.2 Medical Realism
	5.6.3 Naturalism

	5.7 Poststructuralism
	5.7.1 Introduction
	5.7.2 Kuhn’s Paradigmatic Science
	5.7.3 Foucault, Power and Discourse
	5.7.4 Butler, Sex and Gender Performance

	5.8 Biomedical and Social Science Perspective on Sex
	5.9 Putnam’s Collapsing of the Fact/Value Dichotomy
	5.9.1 Black with Fact, White with Convention and Red with Value
	5.9.2 Thick and Thin Ethics

	5.10 Discussion and Synthesis
	5.10.1 Introduction
	5.10.2 Two Forces
	5.10.3 Dynamic Coherentism
	5.10.4 Reinvigorating Hume’s Negation Test
	5.10.5 Disinterpellation – A Tear in the Fabric of Knowledge

	5.11 Conclusion
	References

	Chapter 6: Disinterpellation and Essential Kinds
	6.1 Introduction
	6.2 Aristotle on Essential Kinds
	6.3 Hume on Kinds
	6.3.1 Impressions and Ideas
	6.3.2 Abstract Ideas
	6.3.3 Critique of Hume’s Concept of Generals

	6.4 Quine on Kinds
	6.4.1 Kinds and Induction
	6.4.2 Kind Recognition and Natural Selection
	6.4.3 The Science of Kinds
	6.4.4 Critique of Quinean Kinds

	6.5 Kripke and Putnam on Essential Kinds
	6.5.1 Introduction
	6.5.2 John Locke: Real and Nominal Essences
	6.5.3 Kripke’s Essentialism
	6.5.3.1 Introduction
	6.5.3.2 A Posteriori Necessary Truths
	6.5.3.3 Essential Kinds

	6.5.4 Limits of Kripke’s Essentialism
	6.5.4.1 Introduction
	6.5.4.2 The Presumption of the Existence and Accessibility of Essences
	6.5.4.3 Presumption of Reductionism

	6.5.5 Putnam’s Essentialism
	6.5.5.1 Intention and Extension
	6.5.5.2 Putnam’s Twin Earth Thought Experiment
	6.5.5.3 ‘“Meaning” Just Ain’t in the Head’
	6.5.5.4 Putnam’s Division of Linguistic Labour

	6.5.6 Critique of Putnam’s Essentialism

	6.6 Biological Essential Kinds
	6.6.1 Introduction
	6.6.2 Real Essentialism
	6.6.3 Homeostatic Property Cluster Kinds
	6.6.4 Relational and Intrinsic Essentialism

	6.7 Discussion and Conclusion
	References

	Chapter 7: Disinterpellation and Naturalism
	7.1 Introduction
	7.1.1 Disinterpellation and Naturalism
	7.1.2 Aristotle, Metaphysics and Monsters
	7.1.3 Biological Teleology

	7.2 Ruth Millikan’s Biological Teleosemantics
	7.2.1 Introduction to Proper Functions
	7.2.2 Millikan’s Thought Experiment – The Accidental Double
	7.2.3 Natural History Grounds Future Ought
	7.2.4 Proper Sex

	7.3 Robert Cummins’s Functional Analysis
	7.3.1 Introduction
	7.3.2 Embedded Assumption in Neo-Teleology
	7.3.3 The Problem with Natural Selection
	7.3.4 Identifying a Means of Grounding Functions
	7.3.5 Functional Relativism
	7.3.6 Functional Sex

	7.4 Christopher Boorse’s Naturalist Account of Disease
	7.4.1 Introduction
	7.4.2 Boorse’s Biostatistical Theory (BST) of Health and Disease

	7.5 Critiques of Boorse’s Naturalism
	7.5.1 Marc Ereshefsky
	7.5.1.1 Defining Disease
	7.5.1.2 Critique of Boorse
	7.5.1.3 Critique of Normativism
	7.5.1.4 State Descriptions and Normative Claims
	7.5.1.5 Critique of Ereshefsky

	7.5.2 Rachel Cooper
	7.5.2.1 Introduction
	7.5.2.2 Individual Evaluation of Disease
	7.5.2.3 Assigning the Right to Define Disease
	7.5.2.4 Critique of Cooper

	7.5.3 Elselijn Kingma
	7.5.3.1 Introduction
	7.5.3.2 Disease Ascription Relies on Circular Reasoning
	7.5.3.3 Boorse’s Presumption that Sex is Equal to Health

	7.5.4 Richard Hamilton
	7.5.4.1 Introduction
	7.5.4.2 From Natural State to Population Models of Disease
	7.5.4.3 Humans by ‘Design’
	7.5.4.4 Naturalised Normativism

	7.5.5 Ron Amundson
	7.5.5.1 Introduction
	7.5.5.2 Natural Selection Explains Variation, Not Abnormality


	7.6 Discussion
	7.7 Conclusion
	References

	Chapter 8: Disinterpellation and Emergentism
	8.1 Introduction
	8.1.1 Disinterpellation and Emergentism
	8.1.2 Mechanisms Maintaining Dualistic Sex
	8.1.3 Mechanisms Re-Ontologising Sex as Variant
	8.1.4 Reinvigorating Hume’s Subjective Morality

	8.2 Sex Complementation: A Deeply Entrenched Discourse
	8.2.1 Introduction
	8.2.2 Sex Complementation and Cosmic Creation Myths
	8.2.2.1 Indo-European Cosmic Creation Myth
	8.2.2.2 Egyptian Cosmic Creation

	8.2.3 Sex Complementation and Human Creation Myths
	8.2.3.1 Introduction
	8.2.3.2 Old Babylon
	8.2.3.3 Ancient Greek
	8.2.3.4 Judaeo-Christian
	8.2.3.5 Islam

	8.2.4 Modern Interpretation of Sex Complementation
	8.2.4.1 Jacques Rousseau, Natural Inequality and Complementation
	8.2.4.2 Maintaining Inequality Through Christian Complementation

	8.2.5 Biomedical Interpretation of Sex Complementation
	8.2.5.1 Oppositional Hormones
	8.2.5.2 John Money and the Complementation Principle

	8.2.6 Critical Realism and Co-determinance
	8.2.7 Conclusion

	8.3 Neo-Lamarckianism and Developmental Systems Theory
	8.3.1 Introduction
	8.3.1.1 Emerging Ontologies of Variance
	8.3.1.2 Developmental Plasticity and Bio-cultural Transmission
	8.3.1.3 The Primacy of DNA: Rise and Decline

	8.3.2 Developmental Systems Theory
	8.3.2.1 Introduction
	8.3.2.2 Six Themes of DST
	8.3.2.3 Examples of Developmental Contingency and Plasticity

	8.3.3 Neo-Lamarckianism
	8.3.3.1 Introduction
	8.3.3.2 Genetic Inheritance and Variance
	8.3.3.3 Epigenetic Variation and Inheritance
	8.3.3.4 Behavioural Variance and Inheritance
	8.3.3.5 Symbolic Variance and Inheritance

	8.3.4 Implications of DST and Neo-Lamarckianism
	8.3.5 Limitations of Systems Biology

	8.4 Rearticulating Hume’s Is/Ought
	8.4.1 Introduction
	8.4.2 Applying Subjective Ought to Variant Sex
	8.4.3 Feelings Are Matters of Facts
	8.4.4 Moral Ascriptions as Matters of Fact
	8.4.5 Implications for Biomedicine

	8.5 Summary
	8.5.1 Introduction
	8.5.2 Contesting the Naturalness of Dualistic Sex
	8.5.3 Alternative Sex Ontologies Grounded by Experience
	8.5.4 Subjective Morality: A Priori and A Posteriori Suffering

	8.6 Conclusion
	References

	Chapter 9: Conclusion
	References


