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ABSTRACT

There is significant controversy today about the nature of gender and the
implications of the views we might take on the subject for trans and non-binary
people in both public and academic discourse, including whether gender ought to be
conceptualized as distinct from biological sex. Further, the way in which sex
categories are conceptualized has important practical implications for how
individuals with Disorders of Sexual Development (DSDs) are treated. The model of
two diametrically opposed sex categories is increasingly challenged by theorists who
are largely motivated by concerns around the treatment of individuals with DSDs.
But the alternative models are also problematic. Examining challenges to the binary
sex model this thesis argues in favour of a pragmatic approach to sex categorization
and holds that a revised binary model may in fact be well aligned with the goals and

recommendations of activists and theorists regarding the treatment of DSDs.
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Introduction
Sex is child’s play; but gender is serious business.
—Yuval Noah Harari, Sapiens

There is a growing public awareness of issues related to gender, along with a quickly
developing public discourse on the nature and dimensions of gender itself. Common
conceptions of biological sex, however, appear to be less contentious on the surface. The
view espoused by a popular non-fiction author above reflects the common notion that
biological sex is a relatively simple thing, at least in relation to gender.

Traditionally, debates about gender have been between biological determinist and
social constructivist views. The debate between these two views is far from settled and it has
become increasingly mainstream outside of academic and feminist circles. The implications
of this debate directly impact the lives of women and trans individuals, particularly with
regard to the medical and social treatment of trans people and the perceived implications that
the support of trans rights has on women and women’s spaces. Many facets of the debates
discussed throughout this thesis are part of ongoing public discourse, primarily
conversations around gender identity as it relates to sex (the protracted debates involving
trans competitors in the Olympics, for example (Klosok)). Public and political commentary
serves as an important benchmark of social attitudes toward suggestions that current
conceptualizations of sex and gender are inaccurate or insufficient.

In opposition to the folk conception of gender—that gender is binary and a
coextension of biological sex—the view that gender is non-binary and/or socially

constructed is becoming prominent in the West. However, given the conceptual distinction



between sex and gender that has become broadly accepted?, an argument regarding a
particular conception of gender does not necessarily apply to physiological sex. While the
conversation around the nature of gender and the social impact our conceptions have has
been top-of-mind for feminists inside and outside of academic circles for decades, the
conversation surrounding the nature of sex is less prominent.

This project initially arose from work related to the medical treatment of individuals
born with conditions that make the identification of sex difficult at birth (Thompson). This
topic has been explored at-length by philosophers, biologists, and ethicists. Historically,
individuals with such conditions have been identified as hermaphrodites and later as
intersex. Today, the recognized term for such conditions is Disorders of Sexual
Development, or DSDs?. The literature arguing in favour of fewer and less invasive surgeries
to correct or normalize bodies with DSDs is vast®. It is widely argued that invasive surgical
treatment of such conditions should wait, if it is not medically essential, until the individual
is old enough to understand and consent to the procedure and there is now growing medical
consensus on this issue (Witchel). This thesis is not concerned with the model of treatment
of individuals with DSDs per se, though I acknowledge that the way in which sex categories
are conceptualized has important practical implications for how individuals with DSDs are
treated medically and socially. The concept of normalcy in sex development, for example,
directly informs physicians in their attempts to normalize a body as male or female, as does

the conception of sex as binary. Instead, this thesis is concerned with the way in which the

! The Sex/Gender distinction is a conceptual distinction in which “sex” denotes human males or females
(Mikkola) who are differentiated on the basis of biological or physiological characteristics (e.g., hormones,
gametes) and “gender” denotes human men or women who are differentiated on the basis of social aspects of
their identity. The sex/gender distinction has been criticized for a variety of reasons that will be explored in
Chapter 2.

2 Much of the literature uses the nomenclature “DSD” to abbreviate “Disorders of Sexual Development”,
presumably because the plural term is disorders, not development. I use the abbreviation “DSDs” throughout to
improve readability when appropriate.

3 See, for example, Dreger Intersex in the Age of Ethics; Kessler; Ocal; Fausto-Sterling Sexing the Body.
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world is carved up at its joints, so to speak, with regard to sex—what this thesis provides is a
critical evaluation of the prominent models of sex categorization and a proposal for a more
accurate and rhetorically helpful model sourced primarily from models of species in
philosophy of science, in particular Richard Boyd’s model of Homeostatic Property Clusters.

The assumption contained in the quote at the beginning of this section is that sex
categorization is simple, particularly in relation to the complexity of gender. Harari writes:

Sex is child’s play; but gender is serious business. To get to be a member of the

male sex is the simplest thing in the world. You just need to be born with an X

and a 'Y chromosome. To get to be a female is equally simple. A pair of X

chromosomes will do it. In contrast, becoming a man or a woman is a very

complicated and demanding undertaking. (153)

In what follows we will see that the process of categorizing individuals as members of the
male or female (or other) sex is indeed not so simple, and gender as a social concept cannot
be understood as wholly separate from the physiological conception of sex, particularly with
regard to the social conceptualization and the medical treatment of DSDs.

It is proposed by some that DSDs serve as evidence that sex is non-binary.
Previously referred to as “intersex conditions” (i.e., “between sex”), individuals with DSDs
appear to be, in some sense, neither male nor female. The main objection to this position is
the view that DSDs are the exception that proves the rule, so to speak—biological categories
generally have fuzzy borders, and male and female categories in sexually reproducing
species are no exception to this general rule. Variation naturally occurs in species and is
what makes evolution possible: natural selection requires variants grounded in
characteristics in which genetics plays a significant role to pick and choose among as
environmental conditions change.

The heated social debate around trans identities and the rights and privileges that we

ought to afford those so embodied, combined with the ongoing ethical debate surrounding



treatment and diagnosis of DSDs, suggests that a better understanding of the convergence of
the nature of sex and gender is an interesting metaphysical project. There is, to be sure,
disagreement among the public about what the terms sex, gender, man, and woman mean,
but there is also disagreement within the academic literature; both arenas influence
physicians and policymakers in their decision-making, as well as parental and individual
feelings about their children’s or their own diagnosis. Concepts and the meanings to which
we assign them have important consequences for our behaviour: in this case, our
conceptualizations of sex and gender impact the social treatment all sexed and gendered
subjects, but importantly impact those who challenge the notion of normalcy for either
concept (e.g., transgendered and non-binary individuals, individuals with DSDs). There are
important ethical implications raised by models of sex and gender which rest on
considerations of a metaphysical and epistemological nature—does sex, in particular, have a
nature, and if so, how could we come to know this?

There are a number of frameworks proposed in opposition to the commonly held
view that sex is binary. This opposition is often centered around the view that the binary sex
model contributes to the mismanagement of DSDs—the desire to normalize individuals to fit
a particular notion of what it means to be male- or female-bodied is directly informed by our
social understanding of what it means to be male- or female-bodied. Biologist Anne Fausto-
Sterling gives a non-binary account of sex in The Five Sexes and defends the view that there
are as many as five legitimate sex categories. Others argue that sex categories exist on a
spectrum and infinite possibilities of sex categorizations exist (Montafiez). While | share the
motivations of the theorists who put forward such views—namely, to limit surgical

intervention in cases of intersex conditions—I will argue that a binary view of sex does not



necessarily commit us to supporting the normalization procedures that such theorists are
against.

Examining challenges to the binary sex model, the sex/gender distinction, and the
ways in which our social practices give meaning to these concepts, this thesis holds that the
binary model may already be consistent with the goals and recommendations of activists and
theorists regarding the treatment of DSDs. Current literature generally proposes an
interdisciplinary approach to the treatment of individuals with DSDs and that when possible
pediatric urologists, endocrinologists, geneticists, neonatologists, and child psychologists
should work with the patient and family (Witchel; Bangalore Krishna et al.). The aim of this
thesis is not to criticize this approach to gender or sex determination but to critically examine
the limits of each framework for categorizing sex with regard to the diagnosis and treatment
of DSDs.

To make this case, | first outline the current debates surrounding the nature of gender
as well as the emerging and standard views on sex categorization. In the first chapter, I will
discuss the conceptual distinction between sex and gender as described by Mary Mikkola
and the standard and emerging conceptions of gender in feminist literature. Understanding
the ways in which gender as a social concept and sex as a physiological concept are
generally understood is central to the debate around how best to carve up sex categories. |
will highlight arguments in favour of and against the conceptual distinction between sex and
gender. The sex/gender distinction is an important concept in this discussion as the
conflation of biological sex with gender identity serves in many instances as a strawman
position against arguments for binary biological sex—more pointedly, the argument for non-

binary gender identities is not necessarily an argument for non-binary biological categories. |



will ultimately defend the conceptual distinction between sex and gender and regard it as an
imperative of the model of sex categorization that | defend.

In the second chapter, | will describe our current understanding of sexual
development in humans and our understanding of Disorders of Sexual Development (DSDs)
and provide an overview of the literature on treatment models, which currently propose a
multidisciplinary approach to treatment, limited surgical intervention, and a diagnosis as
specific as possible with regard to the DSDs. | support the arguments put forward by
advocates in favour of limiting surgical intervention at an early age and limiting the need for
“normalization” surgical procedures in general when they are not medically necessary for
the patient. This conversation is further complicated by the lack of data and available
research on DSDs and surgical outcomes.

Clinical studies on DSDs are often single-centre experiences from regional samples

with a limited number of unambiguous diagnoses of participants, and many of the

studies lack appropriate comparison groups. The comparability of these studies is
often impeded because different definitions and study methodologies are used.

(Roéhle et al. 2).

While guidelines for the management of DSDs are becoming more regulated, there are still
discrepancys in understandings of DSDs and the viability of certain treatments and a general
lack of follow-up study of patients.

There has been significant research conducted regarding the ways in which sex traits
develop and are bifurcated (Joel “Genetic-gonadal-genitals sex”; Joel “Sex Beyond the
Genitalia”; Fine; Ocal; Joel and Fausto-Sterling; Garcia-Acero). There is strong evidence to
support that what we regard as sex traits (e.g., chromosomes, gonads, genitals, hormones,
structural differences in the brain) do not develop in entirely dimorphic ways (Joel “Genetic-

gonadal-genitals sex”). Considering this, in Chapter 3 | will critically analyze and evaluate

three models of sex categorization: the dimorphic binary model, or ‘folk conception’, which



promotes male and female as distinct, diametrically opposed categories; the five-sex model
proposed by Anne Fausto-Sterling, which proposes as many as five legitimate sex
categories; and the emerging spectrum model, which promotes a multitude of categories
along a spectrum of masculine to feminine bodies. I argue that all of these models are
insufficient. 1 will also discuss the possibility of sex as personal identification and argue that
this is an inappropriate and unusual way of conceptualizing sex, arguing that sex, as distinct
from gender, must be something empirically measurable to have any use in medical or
epidemiological studies.

In Chapter 4, | will introduce and evaluate a fourth possible model of categorization
based on Richard Boyd’s Homeostatic Property Cluster (HPC) kind view of species
categorization, a view which he outlines and defends in his 1988 chapter, “How to Be a
Moral Realist”. | argue that the HPC model aligns with a binary conception of sex
categories. | will argue that there is no reason to privilege one particular trait in sex
determination but that this conclusion does not commit us to a spectrum view of sex
categorization.

In conclusion, | maintain that the binary model as | describe it does not oppose the
ethical standards and considerations put forward by intersex advocacy groups, and that to the
contrary, the binary model as | propose it is a helpful rhetorical tool against positions that
cause and support social punishment for sexual minorities who violate the traditional
heterosexual and cisgender social system, including but not limited to the LGBTQIA+
community*. The way in which we conceptualize both sex and gender has important

implications for the ways in which trans and individuals with DSDs are treated medically,

4 The language used to talk about sexual and gender minorities is evolving constantly. LGBTQIA+ Leshian,
Gay, Bisexual, Transgender, Queer and/or Questioning, Intersex, and Asexual and/or Ally. The + (plus) is
acknowledgement of additional non-cisgender and non-straight identities (OutRight Action International).
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legally, and socially. While the conversation surrounding gender is important, nuanced, and
metaphysically interesting, | am interested in the ways in which we carve up the world with
regard to physiological sex—what it means to be a member of the male or female sex and
what criteria we ought to use to determine membership in either (or neither) category. Public
and political commentary serves as important benchmarks of social attitudes toward
suggestions that current conceptualizations of sex and gender are inaccurate or insufficient.
The tendency to push back against a more nuanced and pragmatic conceptualization of sex
(or gender) is often aligned with strong right-wing political viewpoints and popular
commentators often use their significant platforms to condemn such narratives (see Shapiro,
for example). The is a common association of the binary view of sex with other beliefs and
behaviours such as transphobia and sexism—if one holds that a woman is defined as an adult
human female and a man is an adult human male, it follows that an adult human male cannot

be a woman. | argue that the binary view does not commit us to this conclusion.



Chapter 1: Sex vs. Gender
“The terms ‘sex’ and ‘gender’ mean different things to different feminist theorists and
neither are easy or straightforward to characterise” (Mikkola).

The ways in which we conceptualize sex and gender have important practical
implications for the ways in which gendered subjects are treated. Gender is a muddy concept
that continues to evolve. In this chapter, | will provide an overview of the standard and
emerging views of gender and the social implications of each view. This chapter addresses
the following questions:

1) What is the sex/gender distinction?

2) Is the sex/gender distinction real? and

3) Is the sex/gender distinction important?

1.1 What is the sex/gender distinction?

The debate regarding the nature of gender identity is quickly growing in disciplines
outside of feminist philosophy and, although it focuses largely on the nature of gender
identity, is importantly connected to issues of biological/reproductive sex. The debate is
generally between “trans-inclusive feminists” who argue that being biologically female is
not a necessary condition of being a woman, and a “trans-exclusionary group”, sometimes
referred to as TERFs or “trans-exclusionary radical feminists” who argue that being
biologically female is indeed a necessary condition of being a woman (Pearce et al.).

The terms ‘sex’ and ‘gender’ are often used interchangeably. The ‘sex/gender
distinction’ (hereafter SGD) is a conceptual distinction between ‘sex’ as a biological concept
involving one’s physical attributes (e.g., hormones, chromosomes, secondary sex
characteristics, genitalia) and ‘gender’ as a concept involving the social behaviours and

norms associated with men and women (Mikkola). Under this distinction, one’s ‘gender



identity’ as a man, a woman (or other) has to do with the social dimensions of their identity
as “masculine” or “feminine” (or otherwise). One’s identity as “masculine” and/or
“feminine” is also contingent on their cultural understanding of what it means to be
“masculine” or “feminine” (Mikkola). Alternatively, one’s sex has to do with the
combination of physiological traits that tend to distribute bimodally in humans—hormones,
chromosomes, secondary sex characteristics, and genitalia (Mikkola). Under the SGD, it is
not necessarily the case that a woman is an adult human female, or that a man is an adult
human male. For example, a transgender woman born as a typical male (XY chromosomes,
testicles, and a penis) has a feminine gender identity (i.e., woman), while most human males
have a masculine gender identity (i.e., men) (Statistics Canada, “Technical Report™).

There are generally two camps of thought regarding the nature of gender—Dbiological
determinism (sometimes referred to as biological essentialism) and social constructivism.
Biological determinism refers to the view that biological influences precede cultural
influences and put limits to the effects of culture, or alternatively, that social phenomena are
significantly determined by biological factors such as genetics rather than solely determined
or caused by social or cultural influences (Mikkola). With reference to gender, biological
determinism is the view that gendered behaviour is mainly a result of biological influences
and processes and is thus immutable (Mikkola). This view is often used to justify arguments
in favour of socioeconomic distinctions in gender roles, such as women being better suited
to domestic labour while men are particularly well-suited to physical labour and work
outside of the home. Given that the roles women have historically been allocated to,
feminists largely reject biological determinism because of its use as a basis for gendered

discrimination (Mikkola).
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There are many proposals regarding the biological processes that influence gendered
behaviour. For example,

[In 1889] Geddes and Thompson... argued that social, psychological and

behavioural traits were caused by metabolic state. Women supposedly conserve

energy (being ‘anabolic’) and this makes them passive, conservative, sluggish,

stable and uninterested in politics. Men expend their surplus energy (being

‘katabolic’) and this makes them eager, energetic, passionate, variable and,

thereby, interested in political and social matters. These biological ‘facts’ about

metabolic states were used not only to explain behavioural differences between

women and men but also to justify what our social and political arrangements

ought to be. (Mikkola)

Feminists largely reject the biological determinist view. “It reflects the idea that men are
naturally stronger, and rational and thus inherently smarter than women” (Singh). For
decades, feminist literature has pushed back against this notion and argued instead that
gendered behaviour is a result of social forces (de Beauvoir; Butler Gender Trouble; Fausto-
Sterling Sexing the Body).

The social roles of women have traditionally been undervalued. Though both women
and men have been, and are, restrained by norms, roles, and expectations associated with
their gender, the roles to which women have historically been confined are socially inferior
to the roles of men, resulting in the subordination of women. Although many are becoming
increasingly critical of the stereotypes that women are best (or only) suited to domestic
labour or that roles of power and influence are and ought to be limited to men, it remains the
case that domestic and care labour is disproportionately performed by women and
disproportionately undervalued economically when compared to the roles that men tend to
occupy. Traits commonly associated with either gender are often used to justify this
inequity. The bifurcated claim that women are a certain way—sensitive, emotional, caring,

nurturing as a result of their biological imperative to take care of young, but also

materialistic and prefer physically strong men due to their biological imperative to acquire
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the mate with the most resources—and that men are a certain way—aggressive, strong-
willed, intelligent, analytical, but also driven primarily by sexual motivation—serves to
justify the gendered social hierarchy. Apart from a number of other problems, this view is
decidedly heteronormative.

In the West, a transgender person is understood as someone whose gender identity—
their sense of themselves as masculine or feminine—differs from the sex they were assigned
at birth (i.e., a male with a feminine gender identity; a female with a masculine gender
identity). Contained in this definition of transgender are two conventions: 1) that one’s sex
can be different from one’s gender; and 2) sex and gender are highly coextensive—human
males have masculine gender identities and human females have feminine gender identities
except in an estimated 0.35% of cases (Stats Canada “Technical Report”). Trans individuals
are those who are sexed, for example, as male but have a feminine gender identity, or are
sexed as female and have a masculine gender identity. The existence of transgender
individuals serves as evidence that gender identity and biological sex do not always ‘map’ in
a one-to-one way; gender identity, though highly correlated to sex, is not a coextension of
Sex.

In a Western context, the majority of transgender people operate within the gender
binary—they identity as men or women and exhibit the behaviours and norms culturally
associated with either gender—thus they do not necessarily pose a challenge for the binary
view of gender. However, the term transgender is sometimes used as an umbrella term to
capture any individual who does not identify as cisgender (Valentine 37). In Canada, the
estimated percentage of the transgender (including non-binary) individuals is 0.35% (Stats
Canada “Technical Report”). Limited research on non-binary populations means it is

difficult to estimate how many people fall into each of these (or other) categories and how
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they experience their gender identity. Gender identity is a complex and nuanced concept that
is highly personal in its expression; the ways in which a person is comfortable expressing
their gender identity are not consistent across gendered groups. Some non-Western cultures
have adopted non-binary views of gender, such as Samoa, which recognizes at least three
distinct gender categories—one that correlates to our understanding of women, one to our
understanding of men, and a category called Fa 'afafine: biological males who occupy a
feminine gender role (Vasey and Bartlett). Fa’afafine are distinct from Samoan woman and
are subject to particular social norms that Samoan women are not, and vice versa (Vasey and
Bartlett).

Other examples of third-gender categories include the hijra in India (Nanda), katoey
in Thailand (Guadamuz et al.), and bakla in the Philippines (Winter et al.). Examples of non-
binary gender from across the world highlight the nuanced and complex nature of gender
identity and the significance of social norms in facilitating gendered behavior. For decades,
the question of what it means to be a woman has been at the centre of feminist literature and
today serves as the basis for a fundamental and intense dispute between trans-inclusionary
and trans-exclusionary feminists®. Trans-exclusionary feminists generally argue that to count
as a woman one must be an adult human female and as a result be socialized in a particular
way (for example, be subject to the specific cultural gender norms associated with females
from birth). Those in this camp would likely argue that an individual such as Caitlyn

Jenner®, who lived for 60 years publicly identifying (though perhaps not self-identifying) as

5 The term “Trans-Exclusionary Radical Feminist” (or TERF) is often used as a blanket term to describe
individuals who do not believe trans women count as women. It is important to note, however, that not all who
hold this view are in fact feminists at all, nor are all who believe trans women are women feminists, either. The
particular debate | am referring to here is held within feminist spaces, however, and so referring to each camp
as either trans-inclusive or trans-exclusive feminists is probably accurate.

& Caitlyn Jenner, formerly known as Bruce Jenner, is a prominent and controversial figure in public discourse.
Details on her transition and career are outlined in “Caitlyn Jenner: The Full Story” (Bissinger).
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a man—competing in elite men’s sports, living in a highly publicized heterosexual
relationship, fathering numerous children, and generally experiencing a wealth of privileges
afforded to heterosexual white men in the United States—cannot identify as a woman
because she hasn’t lived as a woman (at least not for any significant amount of time), by
virtue of being sexed male at birth and occupying a masculine social role for six decades.
Trans-exclusionary feminists also tend to hold, however, that gender is a social construct—
that gender norms and behaviours are socialized, not intrinsic. A woman does not behave ‘as
a woman’ by virtue of some immutable biological imperative, but rather has been socialized
in a particular way by virtue of being a female-bodied individual. Theodore Bach proposes
that:
The essential property of women, in virtue of which an individual is a member of the
kind ‘women,’ is participation in a lineage of women. In order to exemplify this
relational property, an individual must be a reproduction of ancestral women, in
which case she must have undergone the ontogenetic processes through which a
historical gender system replicates women. (271)
In short, one is a woman because one has undergone the “ubiquitous ontogenetic process of
gender socialization”. This view, however, has anti-trans implications. Trans women who
have not “undergone the ontogenetic processes through which a historical gender system
replicates women” do not count as women under this view (see Mikkola 4.2 for a detailed
account of this problem). The tension between the view that one must experience a particular
kind of social process and the view that gender identity is a deeply held inner feeling
manifests in aggressive, politically charged, and sometimes violent ways, particularly in the
United Kingdom but increasingly in North America, as well.’

Alternatively, Judith Butler proposed that gender is a kind of performance, that

people learn to behave in particular ways (their walk, dress, speech, etc.) and “perform” a

7 See Stats Canada “Transphobic Hate Crime Reports™; Morris; and BBC News for examples of this tension.
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kind of act that we call gender (Gender Trouble). How a person’s gender is performed
publicly is a reflection of the social expectations associated with their sex (to behave in
feminine- or masculine-coded ways) and is not necessarily a reflection of their gender
identity. In this way, someone’s gender or gender identity is not necessarily determined by
their sex but by the ways in which gender is performed. Simone de Beauvoir’s famous
articulation, “[o]ne is not born, but rather becomes, a woman” (301) reflects this position—
one becomes gendered through their performance of feminine-gendered acts. For Butler,
“gender identity is a performative accomplishment compelled by social sanction and taboo
(“Performative Acts” 520). Gender is “an identity instituted through a repetition of acts”
(Butler “Performative Acts” 519).
1.1.1 John/Joan: A case study

The sex/gender distinction is often attributed to John Money. In the 1950s, Money
conducted work in psychology and sexology that was profoundly influential; his work
continues to be referenced in psychology today and has had a great impact on the treatment
of DSDs. Money was a proponent of the view that gendered behaviour is learned, in line
with the social constructivist view. In the 1960s Money was presented with a case that
allowed him to conduct an elaborate experiment to attempt to prove his theory that a person
could be gendered as either a boy or a girl depending on their early socialization.

In 1967, twin boys of Janet and Ronald Reimer underwent routine circumcisions.
The boys were slightly older than usual for the procedure, as the Reimers had decided to
have them circumcised only after the boys developed phimosis, a condition that affected
their urethra and could be easily resolved with circumcision. Bringing the boys to St.

Boniface Clinic in Winnipeg, Manitoba, the Reimers had little trepidation about the surgery.
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The circumcision of baby Bruce Reimer is detailed in John Colopinto’s book As Nature
Made Him:

[The general practitioner who performed the circumcision] lowered the needle and
touched it to Bruce’s foreskin. Whether through temporary mechanical malfunction, user
error, or some combination of the two, the needle failed to sever the flesh on the first
pass. The hemostat control was turned up.

Once again the instrument was applied to the foreskin; again it failed to cut. The
cautery machine’s current was increased. The needle was once again brought into contact
with the foreskin...

A wisp of smoke curled up from the baby’s groin. An aroma as of cooking

meat filled the air.

A urologist was quickly summoned. [The organ] appeared oddly blanched in color.
[The urologist] felt the penis with his gloved hand and noticed that it had an unusual
firmness. [The urologist] took a probe and attempted to pass it through the urinary
meatus—the hole at the end of the penis. The probe would not pass through...

It was decided not to attempt to circumcise his twin brother. (12-13)

The infant’s penis was damaged beyond repair. Devastated, the Reimers consulted several
experts in both Canada and the US regarding possible treatment for Bruce’s damaged penis
but received little in the way of reassurance or solutions. It may have been possible to
construct a phallus from tissue farmed from elsewhere on Bruce’s body, but the hospital’s
plastic surgeon cautioned “[s]uch a penis would not, of course, resemble a normal organ in
color, texture, or erectile capability. It would serve as a conduit for urine, but that is all”
(Colapinto 15). Dr. G. L. Adamson, head of the Department of Neurology and Psychiatry at
the Winnipeg Clinic, provided the following evaluation:

One can predict that he will be unable to live a normal sexual life from the time

of adolescence: that he will be unable to consummate marriage or have normal

heterosexual relations, in that he will have to recognize that he is incomplete,

physically defective, and that he must live apart.® (Colopinto 16).

Dismayed, the Reimers returned home to Canada.

8 Contained in the neurologist’s assessment are the assumption that Bruce would be heterosexual and the
assumption that he would be unable to live a healthy life as a man without a penis; the latter assumption is
proven false by Bruce’s later adult life and other examples outlined later in this chapter.
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Several months later, the Reimers saw a television program in which Dr. John
Money, a controversial but prominent sexologist, was being interviewed about his advances
in the field of sex-change surgery. He had brought with him a trans woman whose feminine
disposition impressed the Reimers. John Money’s clear position was “the sex a baby was
born with didn’t matter; you could convert a baby from one to the other” (Colapinto 22). The
Reimers decided to reach out to Money regarding the prospect of raising Bruce instead as a
girl.

Money had developed a theory regarding the impact of nature and nurture on gender
identity and held that nurture would win out against nature in terms of whether one thought
of themselves as a girl or a boy. He argued that in terms of gender (as distinct from sex), a
person is neutral for the first two years of their life, and that their gender identity forms as a
result of the socialization process throughout that time period (Colapinto 33). Money
suggested that Bruce undergo sex reassignment surgery, and instead be raised as Brenda, or
“as a girl”. Money hoped that if successful, the case could be used as evidence that gender is
learned and entirely a product of socialization, rather than a biological imperative (BBC
“BBC — Science”).

Despite extensive hormone treatment and the attempts of the Reimers to treat Brenda
as they would a daughter, Brenda still developed into a physically masculine child and
displayed interests in stereotypically masculine things (Colapinto 57). Colapinto notes that
Janet hoped that she could “train” Brenda to want to be a girl (56) but that annual
consultations between Money and Brenda intended to protect “against the psychological
hazards’ associated with growing up as a sex-reassigned child” (79) did not seem to
influence Brenda’s preferences. In these meetings, Dr. Money would ask Brenda innocent-

seeming questions—for example, which parent she preferred—followed by more suggestive
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questions regarding the differences between boys’ and girls’ genitalia and use provocative
language (Colapinto 80).

After being told the truth about the accident and subsequent treatment Brenda chose
to become David, later meeting and marrying a woman and helping to raise her child
(Diamond and Beh 12). Although identifying happily as a man and living in a
heteronormative relationship, David dealt with a prolonged difficult relationship with his
parents, probably in part due to the experiences involving Dr. Money. After extensive
personal and financial issues in his adult life, David committed suicide in 2004 (The
Associated Press).

Unfortunately, the case Money hoped would support the social constructivist view of
gendered behaviour, commonly referred to as the “John/Joan Case”, was not successful and
is commonly cited as evidence against the social constructivist view of gender. Contrary to
Money’s hypothesis, Reimer rejected their® identity as a girl early on, reportedly solidifying
their masculine gender identity between 9 and 11 (Diamond). At 15, they transitioned to
living ‘as a boy’ and took the name David. Reimer went public with his story in an attempt
to discourage similar medical practices. Although David did not have a DSD, his treatment
was similar in kind to the treatment of patients with ambiguous genitalia, and his case is
frequently cited as a caution against early surgical intervention; patients who may be
otherwise male (e.g., possess XY chromosomes) who have ‘inadequate penises’ have

undergone and continue to undergo surgeries that ‘produce’ vulvas and are suggested to be

% “Their” is a pronoun now widely preferred by individuals who reject masculine or feminine gender identities.
There is controversy in some academic, political, and social circles about the grammatical legitimacy of using
“their” as a singular pronoun—throughout this thesis, I use “their” as a singular pronoun in instances where the
individual in reference prefers it (i.e., the individual has expressed a non-binary gender identity), or for the sake
of clarity such as in the case of the identity of Brain/Brenda/David Reimer, whose reported or assumed gender
identity shifts throughout the timeline outlined.
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socialized ‘as girls’, regardless of the likelihood of them feeling comfortable with a feminine
gender identity.

The Reimer case, while not outright disavowing the cultural and socialized nature of
gender identity, does not provide the evidence Money had hoped that one’s gender identity is
completely due to social forces. Combined with the myriad of research available today that
shows gender identity is relatively fixed as early as three years old*° there is strong evidence
that gender identity is influenced at least in part by biological or physiological imperatives.
This, however, does not serve as strong evidence of biological essentialism or determinism.

Social constructivism and biological determinism are at opposite ends of the gender
ideological spectrum. At the heart of the political and bioethical debates around the
treatment of trans individuals is the deep disagreement among politicians, policy writers,
physicians, psychologists, biologists, activists, and parents about the nature of gender. In my
view, the available evidence suggests that gender identity is a complex and nuanced part of
individual identity, influenced in part by social norms associated with one’s sexual
characteristics. The growing prominence of trans identities*''? also seems to support the
view that gender identity is not solely a result of biological or physiological imperatives, as
individuals who display all the physiological traits associated with females can and do
identify as men, and individuals who display all the physiological traits associated with

males can and do identify as women. Although it is possible in theory that a physiological

10 Studies suggest that most children have a strong sense of their gender identity by the time they are four years
old (Canadian Paediatric Society).

1 The “growing prominence” of trans identities is a source of controversy. I support the view that the
increasing number of individuals identifying as trans (or agender, or gender-queer) is likely a result of
increased availability of resources, decreasing social stigma, and increasingly adequate healthcare for such
individuals in North America (Nolan et al.).

12 Though data on the exact number of trans individuals is limited, Statistics Canada estimates that 0.35% of the
population in 2019 identified as trans or non-binary (“Experiences of Violent Victimization). This number
(and awareness of this population) increases as the social movement for trans acceptance and access to
resources increases. See Nolan et al. for a discussion on the growing number of individuals identifying as trans
and non-binary.
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trait exists that all individuals who identify as women or men possess, there appears to be no
evidence of such a trait. What is more likely is that one’s gender identity—how one
perceives themselves as masculine or feminine—is a complex and nuanced mosaic of
biological, physiological, phenotypical, and most probably social influences, as well.

To be sure, this debate is profoundly important. Views on the nature of gender
directly impact medical and sociological treatment models for individuals who struggle with
their gender identities as well as the access individuals have to such treatments. The ongoing
debate about the legitimization of trans identities and whether gender confirmation surgeries
are appropriate or warranted impact the mental and physical health of trans individuals in
important ways. There are ongoing conversations about the age at which gender identity is
fixed and the ages at which hormonal or surgical therapy is appropriate. Upholding the
conclusion, for example, that biological males cannot correctly identify with a feminine
gender identity limits the available treatment to such individuals causing them undue harm
by forcing them to live without their desired treatment or seek dangerous alternatives.

The ethical debate surrounding the treatment of trans individuals, particularly with
regard to children, is ongoing and mirrors a similar debate regarding children with DSDs. On
the one hand, it seems to be the case that early intervention (i.e., early social gender
affirmation, including in some cases hormone therapy) may result in better outcomes in
adulthood, as trans individuals who are treated prior to puberty may avoid surgeries later in
life (e.g., transmen treated prior to undergoing female puberty may avoid the desire for
breast-reduction surgeries later in life). Critics argue that children may not be able to

accurately identify themselves as trans at such a young age and should not undergo
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treatment, particularly irreversible treatment such as gender confirmation surgery®3 or
hormone replacement therapy until they are old enough to consent; the age at which a child
is able to consent to medical procedures is a separate ethical debate. A review conducted in
2019 concluded that “[t]here are significant problems with how the evidence for gender-
affirming cross-sex hormone has been collected and analysed that prevents definitive
conclusions to be drawn” (BMJ) there is a significant lack of clear evidence to support
conclusions for or against early gender affirmation therapy or puberty blockers.

The debate described above closely mirrors the concerns raised by advocacy groups
with regard to DSDs treatment—particularly that infants should not undergo irreversible
treatments until they are old enough to understand the implications. However, an important
difference between the treatment of trans individuals and the treatment of DSDs is the
context in which the treatment is performed—with regard to DSDs, physicians are (or were)
often imposing a sexual identity onto an ambiguous infant, forcing them to undergo an
irreversible surgery that would, physicians thought, define a sex for the individual. In the
case of trans individuals, the individual—child or adult—is undergoing a particular
treatment to have the sex traits associated with their gender. There are cases, however, in
which a questioning child is pressured into a particular treatment in hopes the treatment will

work to solidify their gender identity or alleviate the distress associated with it!4. In these

13 “Gender confirmation surgery”, or “gender affirmation surgery”, is an umbrella-term that refers to surgical
procedures that alter a person’s appearance to align with the normal physical appearance of the sex associated
with their gender identity (e.g., facial masculinization or feminization, mastectomy, genital reconstruction
(American Society of Plastic Surgeons)).

14 Awareness of “detransitioning” is becoming more widespread—several individuals who have transitioned
gender and then “detransitioned” to their gender assigned at birth are speaking out about their experiences with
the medical system, and in some cases, the pressures they experienced to undergo transition in the first place.
The story of Elle Palmer, for example, involves a young individual who believed she wanted to transition to
living as a man after experiencing a traumatic sexual assault—believing the assault happened as a result of her
being a woman led her to reject her identity as a woman. After transitioning Elle rejected her masculine gender
identity and appearance but is left with a distinctly masculine sounding voice and other masculine traits
(“Detransition Real Life Experience’). Though Elle’s story (and others) is troubling and deserving of careful
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cases, the concerns raised by those concerned about the early treatment of trans or
questioning children may be warranted. In any case, both debates and their outcome(s) are
profoundly important for each group in question.

1.2 Is the sex/gender distinction real?

Scientific disciplines divide the particulars they study and theorize about into kinds.
To say that a kind is a “natural kind” is to say that it corresponds to a grouping that reflects
the structure of the natural world rather than the interests and actions of human beings. We
often think that scientific practices are successful in identifying such kinds, and that the
kinds that scientific disciplines study or theorize about are real in the sense that they exist
outside of our social interests. For example, chemical elements are often taken to be a
paradigm case of natural kinds: the elements exist independently of our interest in them
(Bird and Tobin 2.2). The existence of these kinds is often assumed in scientific explanations
and explanations. Scientific classifications are particularly useful for explaining and
predicting phenomena (i.e., they are epistemological distinctions), though there is debate
over whether such epistemological distinctions (i.e., useful at predicting and explaining
phenomena) can be taken as metaphysical distinctions (i.e., “natural kinds”) (Khalidi 3).
Two major metaphysical camps with regard to natural kinds are naturalism and
conventionalism (Bird and Tobin).

The view that there is a genuinely natural way of classifying objects is considered
naturalism. To group all thing containing carbon together seems natural, as it is a naturally

occurring property and a shared property across all things within the classification. However,

analysis, such cases do not indicate that early transition ought to be avoided in all cases (see Butler and
Hutchinson). There is significant research to be done in this area to indicate the appropriateness of the
suggestion of transition and the nature of treatment for particular individuals, as well as careful training for
physicians and mental health professionals working with such individuals.
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to group Charles Manson, the colour orange, and ramen noodles together seems arbitrary as
those three objects seem to share no common properties. The classification “computers that
are manufactured by Apple” is not arbitrary but is also unnatural as the property that is
shared across the objects in the classification is not naturally occurring. Naturalists are
closely associated with scientific realists, who hold that successful scientific theories
represent theory-independent phenomena (Bird and Tobin 1.1). Sex is generally taken to be a
natural kind under the common-sense view—a person’s sex is taken, most often, to be a
naturally occurring distinction and a fact about them that is independent of our knowing or
measuring it.

Among other things, naturalists about natural kinds believe that: members of a
natural kind should have some natural properties in common; they should permit inductive
inferences; and they should be categorically distinct (Bird and Tobin 1.1.1). If the borders
between classifications are not distinct, then perhaps the border between them would not be
natural but somehow drawn by us (in other words, non-distinct boundaries may seem
arbitrary), and the kinds would not be genuinely natural. Chemistry is considered a paradigm
case of natural kinds, as there are no atoms that are intermediate between chlorine atoms and
argon atoms, for example (Bird and Tobin 1.1.1).

Juxtaposed with naturalism is conventionalism, or constructivism. Conventionalists
“deny that any of our classifications, including those of science, are naturally privileged
forms of classification. The classifications of botanists do not carve nature at its joints any
more than the classifications of cooks” (Bird and Tobin 1.1.2). Weak constructivism argues
that some of our constructed classifications reflect real divisions, as opposed to strong social
constructivism, the view that none of our classifications reflect real divisions. “The point of

social constructivism is to reveal that some of our classificatory categories and practices
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though they may appear inevitable are actually contingent and relative to the practice of
classification in the context of social institutions and norms” (Bird and Tobin 1.1.2). Under
the SGD, gender is often considered a constructed kind while sex is considered a natural
kind—social constructivists with regard to gender often do not argue that biological sex is
constructed. Sex categories are epistemologically useful in that the sexes seem to provide a
high degree of predictive power, at least in certain contexts. However, there are theorists
who argue that sex is at least in some ways socially constructed. For example, Butler argues:

If the immutable character of sex is contested, perhaps this construct called ‘sex’

is as culturally constructed as gender; indeed, perhaps it was always already

gender, with the consequence that the distinction between sex and gender turns

out to be no distinction at all. (Gender Trouble 10-11)

I maintain that the SGD is useful, particularly within the conversation around gender
identity and of those whose gender identity does not conform to that normally associated
with their sex, although the SGD may not be necessary to defend the phenomena and
legitimacy of trans individuals and their gender identities. However, the divide between
cultural and biological influences on gender identity is not at all clear, and this is important
in the context of the conversation about what it means to be a male- or female-bodied
person. We should exercise caution when employing the SGD and the assumption that

biological sex is independent of cultural or social factors.

1.3 Is the sex/gender distinction important?

The use of sex and gender as synonyms is often inadvertent, “perhaps partly due to
squeamishness about the word ‘sex’” (Sullivan 521). There is pressure from some politically
motivated groups to intentionally conflate the concepts in an effort to promote the legitimacy
of trans identities in a social context in which sex and gender are generally viewed as
coextensive. However, a conceptual distinction between sex and gender is important for

several reasons. As noted above, it is often used “to draw attention to the thought that
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biology is not destiny: the sex we’re born with needn’t determine the sort of life we live”
(Saul 196). However, given that some individuals identify their gender in such a way that
seems to oppose their physiological sex, distinguishing conceptually between physiological
sex and socialized gender identity allows one to be sexed female and have a masculine
gender identity, or be sexed male and have a feminine gender identity; the SGD, in tandem
with rejecting the absolute coextension of sex and gender, supports the legitimacy of trans
identities.

The use of sex and gender interchangeably within the conversation of gender identity
confuses these concepts even further and has the effect of encouraging fallacious arguments
on both sides of the debate. For example, the American Psychological Association refers to
“gender identity” as “one's sense of oneself as male, female, or transgender” (American
Psychological Association. Their definition is fallible to the criticism that male and female
are terms that refer to a physiological fact about an individual rather than a social identity.
With a proper understanding of the sex/gender distinction, gender identity is more accurately
understood as one’s sense of themselves as being masculine or feminine, distinct from being
male or female. Trans identities present a challenge for the traditional view of gender as
coextension with sex; under the sex/gender distinction, it is not contradictory to claim one is
a male and a woman, or a female and a man. Conceptually separating sex and gender also
allows for accurate data collection that assists public and medical policy research. Here I will
discuss two cases in which SGD is necessary to provide accurate data that influences policy
development and research.

1.3.1 Sports
The clarification of the difference between male and female bodies matters outside of

medicine. In recent years the issue has become prominent in sports, particularly with regard
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to the question of which category trans women ought to compete in. Some states have passed
legislation recently banning trans women from competing in women’s sports because they
are believed to have an unfair advantage over cisgender women, such as Idaho’s recently
passed “Fairness in Women’s Sports Act” (“Gov. Ron DeSantis”).

Some studies suggest that trans women do possess an unfair advantage, at least in
some sports. A study published in the British Journal of Sports Medicine in May 2021 found
that trans women retain an advantage in running tests even after taking hormones for two
years to suppress their testosterone:

Participants were 26.2 years old. Prior to gender affirming hormones, trans women

performed 31% more push-ups and 15% more sit-ups in 1 min and ran 1.5 miles 21%

faster than their female counterparts. After 2 years of taking feminising hormones,

the push-up and sit-up differences disappeared but trans women were still 12% faster.

Prior to gender affirming hormones, transmen performed 43% fewer push-ups and

ran 1.5 miles 15% slower than their male counterparts. After 1 year of taking

masculinising hormones, there was no longer a difference in push-ups or run times,
and the number of sit-ups performed in 1 min by transmen exceeded the average

performance of their male counterparts. (Roberts et al. 577).

However, others claim there is no strong evidence to suggest that trans women in general
possess a physical advantage over ciswomen (lvy and Conrad). Instead, researchers opposed
to legislation banning trans women from women’s sports argue that there is simply not
enough evidence to understand how exactly hormone replacement therapy impacts the
performance of trans women in sports.

Importantly, there exist a myriad of discrepancies in ability between athletes, many
of which are not considered issues of fairness. Michael Phelps possesses an unusually wide
wingspan, double-jointed ankles, and produces half the lactic acid of the typical athlete;
these genetic advantages are considered gifts that allow Phelps to excel in his sport but not

as unfair advantages that ought to be curbed (Hesse). It seems, then, that distinct differences

between trans women’s and ciswomen’s bodies should be accounted for in particular sports
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to determine if the set of trans women possess a particular advantage in general over cis
women, or individual advantages should be written off as discrepancies between individual
athletes. In either case, this debate highlights the importance of the distinctions we draw
between male and female bodies and why it might be important to do so.

Women’s sports exist in part because female athletes cannot, in most cases, compete
at a fair level with male athletes. The question of who can compete in a protected category
has important implications. The debate is not only about how to deal with trans athletes who
wish to compete in a particular category but also athletes who identify themselves as
ciswomen (or cismen, to a lesser degree) who are diagnosed with a DSD that impacts a
physiological trait considered to be advantageous to their sport. Take, for example, Castor
Semenya, a South African middle-distance runner who was assigned female at birth, but who
also has XY chromosomes and naturally elevated testosterone levels. Semenya has been at
the center of several controversies in her sport involving her status as a woman, as a female,
and whether she ought to be allowed to compete in women’s sports in light of her perceived
chromosomal and hormonal advantage over most adult human female middle-distance
runners. Winning two Olympic gold medals and three world titles for the 800m competition,
Semenya has been banned from the race after refusing to undergo hormonal therapy
(Gregory).

This debate impacts sport at the Olympic, state, and municipal levels today as U.S.
states pass legislation preventing trans women from competing in women’s sports
categories. Dreger refers to two camps in the debate over sex categorization in sports:
Anatomists, who believe sex is highly complex and that there is no one single physiological
trait that sharply divides males and female bodies, but that we should still base our sex

divisions, at least in sports, on some biological feature; and Identifiers, who “believe the line

27



between men and women athletes ought to be based in self-identity. [They] take the
messiness of sex development as a reason to give up on biology as the way to distinguish
athletes by sex,” (Dreger, “The Olympic Struggle”)*®.

In Chapter 3, I will discuss research conducted by Joel and colleagues that suggests
the sexual dimorphism of hormonal levels (estrogens and testosterone in particular) are not
sexually dimorphic, presenting a challenge for those who claim sex categorization,
particularly in sports, should be made on the basis of hormone levels. Meanwhile, given that
it might be right, in at least some cases, to limit who can compete in what events suggests
that it is a mistake to conceptually conflate sex and gender.

1.3.2 Health research and statistical analysis

Conflating sex and gender and defining sex in terms of self-identification is also
problematic in medical care. In 2019, the U.K. National Health Service (NHS) was criticized
for failing to invite transmen to cervical or breast cancer screenings while trans women
(despite not having cervices) were invited for both:

Public Health England guidance currently means that trans people who register

with their GP as their birth sex are invited to screenings appropriate to that gender.

However, if they register [their sex] as the gender they identify as, they will
notbe. It means a trans man, born female but registered as male, will not be invited
for either routine cervical or breast screening, putting them at greater risk of the
disease being missed. (Pickles)
It is clear in the short excerpt above that the conflation of sex and gender is highly

confusing. What the article is attempting to convey is that individuals who are born male and

identify as women can either register with their GP as men/male or women/female. This is

15 During the recent 2021 Tokyo Olympics, transwoman Laurel Hubbard competed in the women’s
weightlifting category sparking controversy; Hubbard is the first openly transgender person to compete at the
Olympics (Klosok), though transgender athletes have been allowed to compete (openly) in Olympic sports
since 2004 (Cavanagh and Sykes). Hubbard has been discussed in contrast to Quinn, a non-binary athlete on
the women’s Olympic soccer team. Quinn identifies as non-binary and transgender, but as they are a biological
female competing for the women’s team, Quinn has been the subject of less controversy (Hayton).

28



problematic for a few reasons—trans women are women in terms of their gender identity and
male in terms of their sex, which plays an important role in hormonal development and risk
of cancer and other diseases. It is inaccurate to label them as either “men/male” or
“women/female” because they are women and male in important ways with regard to their
medical care. Neither option allowed to them is accurate because of the conflation at the
public health level of sex and gender.

Additionally, trans individuals may be at higher risks for certain diseases depending
on the hormone or other treatments they have undergone. For instance, a study conducted in
2019 found that “[i]n trans women, the risk of breast cancer increased during a relatively
short duration of hormone treatment and the characteristics of the breast cancer resembled a
more female pattern,” (Blok et al. 1).

At the same time, there are important differences between male and female bodies
that, when ignored, can have serious consequences. Referred to as the “gender data gap”
(Buvinic and Levine) there are myriad examples of cases in which the default research
subject is male. The “Reference man”, defined by the International Commission on
Radiological Protection's is “between 20-30 years of age, weighing 70 kg, is 170 cm in
height, and lives in a climate with an average temperature of from 10°C to 20°C,” (Ellis).
Research in occupational hazards, transportation safety, drug testing, and safety equipment,
is often conducted using male bodies as a standard leaving females, who tend to be smaller
and have different hormonal and metabolic systems, at greater risk. For example, the
formula to determine standard office temperature was developed in the 1960s overestimates
female metabolic rate by as much as 35%, meaning that current offices are on average five

degrees too cold for females (Kingma and Marken Lichtenbelt).
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Though in many of these cases the population at risk is female (i.e., sex-based risk),
in some cases the population at risk is women (i.e., gender-based risk). For example, in nail
salons, where the workforce is almost exclusively made up of women (and largely migrant),
workers are routinely exposed to a wide range of chemicals from polishes and other products
that are essential to their work but that have also been linked to cancer, miscarriages, lung
diseases, and impacts on hormonal functions (Ford and Scott). However, lack of research on
female bodies with regard to risks such as occupational hazards, chemical exposure, and
cancer development, among others, means it is difficult to determine at all if such risks are
associated with social or biological factors, or both. To be sure, certain health risks
disproportionately impact males and men over females and women, such as heart disease
(Centers for Disease Control and Prevention) substance abuse, and antisocial personality
disorder (Alegria et al.). It is important to be able to determine whether certain risks
disproportionately impact “women’ due to biological factors and therefore unlikely to
impact transwomen but likely to impact transmen, or due to social factors and therefore
likely to impact transwomen but unlikely to impact transmen. These risks should be studied
with the SGD in mind.

All three Canadian Tri-Council research funding agencies—the Canadian Institutes
of Health Research (CIHR), the Natural Sciences and Engineering Research Council of
Canada (NSERC), and the Social Sciences and Humanities Research Council (SSHRC)—
distinguish between sex as biological considerations and gender as sociocultural
considerations in research (Canada Research Coordinating Committee). CIHR notes that
both “... sex and gender influence a person’s risk of developing certain diseases, how well
we respond to medical treatments, and how often we seek health care” (Canadian Institutes

of Health Research). Sex, understood as a physiological variable, and gender, understood as
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a social variable, have different and complex influences on person’s health. Identifying and
analyzing the kinds of risks posed to an individual on the basis of their sex (for example, a
higher risk of breast cancer in females, risk of testicular cancer in males) versus on the basis
of their gender (for example, exposure to higher levels of stress in particular lines of work,
or risk of domestic or sexual abuse) is difficult if there is no conceptual distinction between
sex and gender.

UK census authorities proposed guidance that in the 2021 UK census the “sex
question” (i.e., “what is your sex” (Census 2021)) could be answered according to gender
identity, raising a number of issues related to data collection and the measurement of sex and
gender (Sullivan). The debate surrounding gender ideology and the nature of gender identity
is particularly heated in the UK. Sullivan argues that “culture of silencing and policy capture
by gender identity lobbyists uniquely affects this aspect of data collection,” (Sullivan 521).
Without accurate data on sex as distinct from gender identity we are unable to “...
understand differences and to design evidence-based policies tackling problems facing girls
and boys, women and men ... [and the] ability to gain an accurate understanding of issues
facing, [sic] trans people of both sexes,” (Sullivan 522). The problem of data collection is
particularly important—we currently face a lack of complete and reliable data on trans, non-
binary, and other gender-queer populations in part due to the inconsistency and conflation of
the usage of the terms sex and gender.

The issue of sex as self-identification is importantly different from the issue of
gender identity as a matter of self-identification; gender identity as self-identification raises
its own implications that | cannot explore here.'® Sex as self-identification is problematic as

biological sex is an important factor in medical and statistical research. The use of the SGD

16 See “Why self-identification should not legally make you a woman” by Kathleen Stock (Stock 2018) for an
interesting discussion on the implications of gender identity as self-identification.
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allows us to maintain the use of sex as a factor in statistical analysis while allowing
flexibility in terms of social and personal identification; the SGD allows us to conceptualize
sex as distinct from an individual’s self-identification as masculine or feminine.

It is important not only as a matter of legitimizing gender identities that people can
accurately identify their sex and gender identity, but that we have information that accurately
represents a particular population in terms of policy planning and medical care. If there is no
way of accurately determining how many trans or non-binary people exist in a population
because we have conflated sex and gender at multiple levels of screening, there is no way to
properly understand the needs of the population. The lack of accurate data on trans, non-
binary, and DSDs populations is compounded by the lack of understanding and accurate
reflection at the government and public health level of the distinction between physiological
sex and gender identity.

Some may argue that the distinction between sex and gender is a distinction without
a difference, and more to the point, that no naturally discernable difference between “sex”
and “gender” exists. | argue that drawing a conceptual difference between social behaviours
and norms associated with women and men (“referred to as “gender”’) and physiological
attributes (referred to as “sex”) are importantly different though not entirely separable and
maintain that the SGD is useful conceptually. Using the term gender to refer to a set of
social and cultural norms and sex to refer to a set of physiological and biological
characteristics is at the least a pragmatic distinction that allows for clearer research methods
and more nuanced social identities. The issues explored above provide examples of why it is
important to arrive at a methodology of differentiating between bodies on the basis of sex

and why it is important that this methodology be grounded in something measurable. This
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thesis is concerned with the ways in which biological sex categories are conceptualized, as

distinct from the ways in which people identify with or reject social gender norms.
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Chapter 2: Sexual development

Sex is commonly conceptualized as binary; sex-typical traits typically follow one of
two developmental pathways. However, Disorders of Sexual Development (DSDs) are a
group of conditions caused by variations in the development of sex-typical traits. DSDs raise
doubts about the binary model as they highlight variations in sex development that seem to
fall outside of the traditional binary model. DSDs range from cosmetic variations in genital
development to serious abnormalities, delayed or absent puberty, infertility, and other
critical medical conditions (Witchel). This chapter will identify some DSDs and provide a
brief overview of historical and current perception and treatment of DSDs to provide context
for the social and political weight of the non-binary views of sex.

The term hermaphrodite in biology refers to “systems in which male and female
sexes exist in the same individual, i.e., a single individual produces both small and large
gametes,” (Lehtonen and Kokko 1166). Hermaphrodism is a normal condition in many
organisms and enables a form of sexual reproduction in which either partner can act as either
the ‘male’ or ‘female’. Humans who exhibit both male and female sex characteristics, such
as ambiguous genitalia, have also historically been referred to as hermaphrodites, though the
term hermaphrodite as it refers to humans has fallen out of fashion and has been replaced by
the term intersex. However, the Intersex Society of North America'’ noted that while “some
intersex people seek to reclaim the word ‘hermaphrodite’ with pride to reference themselves
(much like the words ‘dyke’ and ‘queer’ have been reclaimed by the LBGT community),
we’ve learned over the years it is best generally avoided, since the political subtlety is lost on

a lot of people” (“Frequently Asked Questions”). The term ‘hermaphrodite’ can confuse

17 The Intersex Society of North America (ISNA) was a non-profit advocacy group founded in 1993 “in an
effort to advocate for patients and families who felt they had been harmed by their experiences with the health
care system” (“Dear ISNA Friends and Supporters”). The ISNA organization closed in June 2008, and has been
succeeded by a number of organizations including interACT and the Accord Alliance.
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clinicians, cause panic to parents, and further stigmatize patients. It is now recommended
that the specific name of a condition be used in practice (Délot and Vilain 365), though
intersex is often used as an umbrella term in much of the literature.

Levels of sex designation are standardly understood as genetic sex, chromosomal
sex, gonadal sex, hormonal sex, ductal sex, external genitalia, secondary sex characteristics,
legally assigned sex (Garcia-Acero et al. 170). Disorders of Sexual Development (DSDs)
can present at every level of sex designation and are classified according to the level at
which they present an alteration.

Understanding the development of sex differences has informed and been informed

by the advances in the molecular dissection of genes responsible for disorders of sex

development (DSDs). New genes have been identified, allowing for rapid diagnosis,
understanding of the pathophysiology, and prediction of future fertility. In parallel
with the progress in the biology of sexual development, the management of
individuals with disorders of sexual development has started a gentle revolution. The
clinical approach to DSDs is slowly entering the era of evidence-based medicine,
under the pressure of patient advocacy groups, who have been highly instrumental in
establishing a dialogue between practitioners and their patients. (Délot and Vilain

365)

The clinical approach to DSDs has been a source of controversy, but due to the contributions
of theorists that will be discussed in this chapter, clinical management has begun a reform
toward a patient- centered approach (Délot and Vilain). Though much of the literature
regarding treatment of DSDs is focused on cases of ambiguous genitalia (Fausto-Sterling
“The Five Sexes”’; Kessler), there are various conditions that can be encompassed by the
terms ‘intersex’ or ‘DSDs’.

During embryonic development, sex development in humans occurs in two main
stages: sex determination and sex differentiation. Human embryos begin as sexually
undifferentiated; genetic sex is determined by whether the embryo inherits an X- or Y-

chromosome from the father. In the first phase of sexual development, the presence of a Y-

chromosome, which contains the SRY gene, triggers the transformation of the bipotential
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gonad into a testis; if the Y-chromosome is absent, the bipotential gonad develops into an
ovary (Délot and Vilain 366). The significance of the SRY gene in this process was
discovered in 1947 through a series of experiments that showed “...that all mammalian
embryos that are castrated early in development and reimplanted into the uterus develop into
females, regardless of their genetic sex. Unilateral grafting of a testis in the embryo results in
ipsilateral masculinization of structures, demonstrating that testis-specific factors trigger
development of male internal genitalia” (Délot and Vilain 366). This discovery formed the
basis of our current paradigm of sex development in mammals: ‘sex determination’ refers to
whether the bipotential gonad develops into an ovary or testis (Délot and Vilain 366).

In the second phase, sexual differentiation, either the developing testis secretes
hormones that trigger the development of Wolffian structures, the growth of a phallus, and
the descent of the testicles; or the absence of a testis (the presence of an ovary) allows the
development of Mullerian structures and female external genitalia (Délot and Vilain 368).
Testes secrete testosterone (T) and anti-Mullerian hormone (AMH) which encourages the
development of male external genitalia and the descent of the testes. An ovary, alternatively,
is not exposed to T or AMH and the development of the female external genitalia is
encouraged (Délot and Vilain 368)2.

2.1 Disorders of sexual development

Disorders of Sexual Development (DSDs) are complex conditions that involve

deviancy in sexual differentiation and sexual development (Hughes et al. “Consensus”).

Previously referred to as “intersex conditions”, the move toward the terminology “DSDs”

18 Feminist criticism of science often point out that literature and studies often tend to focus on male-Centered
analysis (see section 1.3). In the case of sex development, there is strong evidence to suggest that the trigger of
sex differentiation is, in fact, the Y-chromosome and SRY gene. However, “[t]here is evidence in animal
models of pregonadal sexual differentiation independent of determination by SRY expression. The results of
analysis in vitro of fertilized embryos show early evidence of sexual dimorphism” (Garcia-Acero et al. 170).
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was in part due to a desire to accurately reflect the conditions in a medical context and to
avoid confusion with transgender and homosexuality (Hughes “Consensus”). However, the
term “disorder” also carries a stigma, particularly with regard to something as socially
significant as sex. Part of the suggestion of the current recommendations is to give a
diagnosis as specific as possible to avoid generalization and confusion regarding the
implications of the condition in patients and practitioners (Hughes “Consensus”). Although
current treatment models are increasingly considering in patient-centered care and take into
consideration the recommendations of ethicists, theorists, and activists, it is still difficult to
measure the frequency of DSDs. Estimates vary; Fausto-Sterling commonly cites the
prevalence as 1.7 in 100 (Sexing the Body 153), while others estimate the prevalence is 1 in
4,500 to 5,500 live births (Garcia-Acero et al.169).
The clinical classification in patients is difficult because the phenotypes are similar
or almost identical and may have several etiologies. Due to the lack of clarity of the
term, there is no certainty of the incidence of the conditions included. It has been
estimated that its individual incidence is approximately 1 in 4,500-5,500 newborns
and when considering all genital congenital anomalies... the incidence can be from
1:200 to 1:300. (Garcia-Acero et al. 169)
The conditions that are denoted by ‘intersex’ and the conditions that are denoted by ‘DSDs’
are not necessarily identical. In 2006, the Chicago Consensus defined DSDs as “congenital
conditions in which the development of chromosomal, gonadal and anatomical sex [i.e.,
genitals] is atypical” (Garcia-Acero et al. 169). Genes, gonads, and genitals taken together
are sometimes referred to as ‘3G sex’. There is strong evidence to suggest that the features of
3G sex correlate 99% of the time (Joel “Genetic-gonadal-genitals sex™ 1), meaning that in
about 99% of people the presence of a vulva indicates the presence of ovaries and XX
chromosomes (female-type), and the presence of a penis indicates the presence of testicles

and XY chromosomes (male-type). For this reason, it is reasonable for physicians to make a

sex determination at birth based on an infant’s genitalia. In most cases, genitals are not
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ambiguous, and in most cases, the presence of either a vulva or penis indicates the presence
of the rest of the 3G group associated with it. Thus, it is a fair assumption that the 3G sex of
an individual is either the male- or female-type based on a genital inspection (although, the
observation that the 3G sex of an individual is male- or female-type is not evidence that the
individuals “psychological sex” (or gender identity) will be masculine in the presence of a
penis or feminine in the presence of a vulva).

In 2006 the Pediatric Endocrinology Society, Lawson Wilkins and the European
Society of Pediatric Endocrinology proposed three classifications by which clinical
management is currently carried out: 1) DSDs sex chromosomes, 2) DSDs 46,XX and 3)
DSDs 46,XY*° (Garcia-Acero et al. 170) However, despite this classification, not all
conditions fit into one of these categories, and some may belong to more than one (Garcia-
Acero et al. 170).

DSDs can present at various life stages. A fetus or newborn with ambiguous genitalia
can be identified before or at birth, but gonadal dysgenesis and internal genitalia that are
incongruous with the sex chromosomes (e.g., the presence of internal testicles and female
external genitalia) are often only identified later in life (Witchel). Androgen Insensitivity
Syndrome (AIS) is a condition that is typically diagnosed closer to puberty. Individuals with
AIS have male sex chromosomes and have androgen receptors that completely or partially
do not respond to testosterone. As a result, the Wolffian duct does not develop into the male
reproductive system, and the embryo develops the lower third of the female-type
reproductive system. “Long-term psychosexual outcome in complete androgen insensitivity

syndrome suggests a trajectory of female-typical development, with the assimilation of a

19.46,XX DSD is a karyotype in which individuals with two X chromosomes in each cell (normally found in
females) have a male appearance and male external genitalia (Genetic and Rare Diseases); 46,XY DSD is a
karyotype in which an individual with one X and one Y chromosome (normally found in males) has feminized
or undermasculined genitalia (T. Li et al.).
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female identity and female-typical behaviour, and psychological wellbeing similar to that of
other women” (Hughes “Androgen”).

Micropenis and clitoromegaly are conditions in which the genitals fall outside the
statistical norm. Most neonate penises measure between 2.8 and 4.5 cm and are about 0.9-1.3
cm wide (Kessler 40). Though there is some debate on how exactly to measure the penis
(flaccid, stretched, etc.), “[a] micropenis is... defined as having a stretched length of less
than two and a half standard deviations below the mean for age or stage of sexual
development,” (Kessler 40). A penis of this size is statistically smaller than 99.4% of the
population (Kessler 40). Clitoromegaly and micropenis themselves pose no health risks to an
individual, though clitoromegaly is often a sign of Congenital Adrenal Hyperplasia (CAH)?.
There are various health risks associated with underlying causes of DSDs, including gonadal
tumors (Garcia-Acero et al. 170). See Hughes (“Consensus”) for the 2006 consensus
statement on management of intersex disorders, including proposed revised nomenclature of
DSDs and examples of conditions in each classification.

2.2 Treatment and diagnosis of DSDs

There is some demand for a moratorium on early genital surgery in cases of DSDs
(Diamond). To determine whether DSD patients expressed dissatisfaction with early genital
surgery to the degree critics maintained, in early 2021 Bennecke et al. conducted a
multicentre survey by cross-sectional questionnaire in 14 European clinics. The study
comprised 459 individuals who had been diagnosed with a DSD diagnosis and studied the

level of agreement with given statements regarding genital surgery, including clitoris

20 “CAH occurs when there is a broken genetic ‘recipe’ for making cortisone in the adrenal glands (the glands
on top of the kidneys that make various hormones and add them to the blood stream [sic]. Because the recipe is
broken, the adrenal glands, while trying to make cortisone, may make an unusually high level of other
hormones that are ‘virilizing’. That is, they can make XX embryos have larger than average clitorises, or even a
clitoris that looks rather like a penis, or labia that look like a scrotum” (Intersex Society of North America
“Congenital Adrenal Hyperplasia™).
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reduction, vaginoplasty, and hypospadias repair. The study found that individuals who had
undergone early genital surgery were more likely to approve of it, but outcome data failed to
support a general moratorium on early elective genital surgery due in part to the varied
responses by diagnosis, gender, history of surgery, and contact with support groups.
Researchers concluded that a case-by-case approach at this time is preferable (Bennecke et
al.).

The majority of literature criticizing the traditional medical approach to the treatment
of DSDs has been focused on DSDs that result in ambiguous genitalia (Fausto-Sterling “The
Five Sexes”; Kessler). The traditional approach to treatment has been to create genitalia that
‘match’ the sex of rearing to influence a gender identity that matches the assigned sex,
provide a positive psychological adjustment, and allow heterosexual sexual intercourse
(Kessler; Dreger “Ambiguous Sex”). Fausto-Sterling describes the position of many
physicians as “... a rhetoric of tragedy. ‘One can only attempt to imagine the anguish of the
parents. That a newborn should have a deformity... (affecting) so fundamental an issue as
the very sex of the child... is a tragic event which immediately conjures up visions of a
hopeless psychological misfit doomed to live always as a sexual freak in loneliness and
frustration’” (Sexing the Body 47). In Lessons from the Intersexed, Kessler discusses various
surgical procedures performed on infants with ambiguous genitalia. The term ‘genitioplasty’
refers to surgery on the genitals; surgery on the phallic tissue (the penis on males, the clitoris
on females) is referred to as phalloplasty and clitoroplasty, respectively (Kessler 47).

According to Kessler, the cultural understanding of gender norms influence the ways
in which sex determination was made in cases where it was ambiguous and resulted in the
“production of girls” (i.e., more female sex determinations) based on the notion that “it is

easier to dig a hole than build a pole” (Gearhart qtd. in Gurney 633). In other words, the
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surgical production of a vulva was less complex than the surgical production of a penis. The
function of the surgically produced vulva, under this assumption, is simply aesthetically
conventional with a hole large enough to accommodate an average-sized penis, while a
functional penis needs to become sufficiently erect and be adequately sized to be
accommodated by an average vaginal canal.

Prosthetics are required to ‘create’ a penis and testicles from sin around the labia
majora sometimes leading to infection, erosion, dysfunction, or leak (Hoebeke et al. 334),
“One of the goals of total phallic construction is the achievement of a rigidity that allows
penetrative sexual intercourse” (Hoebeke et al. 340), and due to the complexity and related
complications, it is easier for a physician to create a vaginal canal as opposed to lengthening
a micropenis resulting in the ‘creation’ of more vaginas in such cases. In addition to the
logistical challenges, in the case of phallic construction “there remains an implicit
privileging of the phallus, a sense that a “real one’ can’t be made, but only born” (Garber
149). Alice Dreger notes in her highly influential 2012 paper, “““Ambiguous Sex”—or
Ambivalent Medicine?: Ethical Issues in the Treatment of Intersexuality”:

For a constructed vagina to be considered acceptable by surgeons specializing in

intersexuality, it basically just has to be a hole big enough to fit a typical-sized penis.

It is not required to be self-lubricating or even to be at all sensitive, and certainly

does not need to change shape the way vaginas often do when women are sexually

stimulated. [When a surgeon who treats intersexuality]| was asked, “How do you
define successful intercourse? How many of these girls actually have an orgasm, for

example?” [they] responded, “Adequate intercourse was defined as successful
vaginal penetration.” All that is required is a receptive hole. (“Ambiguous Sex” 29)

Thus, the creation of a female body (defined by a body with a vaginal opening large enough
to accommodate an average penis) is relatively simple, compared with the task of creating a

penis required for “successful malehood” (Dreger “Ambiguous Sex” 29).

There is currently no medical consensus on how small a clitoris needs to be

considered acceptable, but it should be hidden by the labia in order to “...produce a more
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satisfactory appearance,” (Kessler 47). Aside from the notion that a satisfactory appearance
with regard to genitals is subjective, the practice is also criticized for centering the
achievement of heterosexual sexual intercourse as the goal given the high risk of loss of
sexual sensation for the patient. In 2003, a cross-sectional study obtained data from 39 adults
who had ambiguous genitalia and identified as women through a questionnaire that included
a validated sexual function assessment inventory (Minto et al. 1252). The study aimed to
assess sexual problems related to surgical history compared with a control group. Of the
women in the study, 18 had undergone clitoral surgery (Minto et al. 1252). Women who had
undergone surgery reported higher rates of non-sensuality and of inability to achieve orgasm
than did the women who had not, though all 39 women had what they described as “sexual
difficulty” and only 28 women identified as sexually active (Minto et al. 1252).

Drawing on follow-up consultations, conversations with trans people about their
surgeries, and data from women who have received treatment for genital cancers, Kessler
was able to draw conclusions about the goals, results, and medical opinions about such
surgeries (53-54). Kessler observed that the appearance of the genitals is the top priority to
surgeons; some reported “excellent” results if the appearance was “normal or near normal,”
and unsatisfactory if “...the persistent phallic enlargement... was embarrassing or offensive
or incompatible with... feminine presentation or adjustment,” but no actual measurements
are offered (54). Furthermore, there is no indication that the girls in the studies gave
feedback on how they felt about their results, and most girls “were unaware of the nature or
function of their clitoris and had little comprehension of the nature of their corrective
surgeries” (Kessler 55).

A 1989 study in the Journal of Urology concluded that “[A] small penis does not

preclude normal male role [sic] and a micropenis or microphallus alone should not dictate a
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female gender reassignment in infancy” (Reilly and Woodhouse 571). Interviewing and
examining 20 patients including 12 post-pubertal (17 to 43 years old) who had been
diagnosed with micropenis in infancy, Reilly and Woodhouse found that parental influence
played a strong role in the social and psychosexual adjustment and well-being of the
patients. Parents who were well-informed about their child’s diagnosis were more supportive
and encouraged “normality”, while interviewees who were “poorly adjusted all emphasized
their resentment toward parental attitudes” (571). Among the post-pubertal interviewees, all
had heterosexual interests, erections and orgasms, and 11 had ejaculations (571). Nine had
engaged in heterosexual intercourse and reported “satisfactory” experiences for both
themselves and their partners; all patients described feeling satisfied with their gender
identity and participating in “normal male activities” (Reilly and Woodhouse 571).

Contrary to the view that individuals with DSDs are destined to a life of anguish
(Sexing the Body 47), even in cases where early intervention does occur individuals with
DSDs can and do grow up with healthy psychosexual identities and positive feelings toward
their bodies with full knowledge of their diagnosis. Today, due in part to patient testimonials
and advocacy groups, “...physicians are beginning to understand the difficulties involved in
defining normalcy, as well as the ethical dilemma of acting medically on children before
they reach an age of consent,” (Délot and Vilain 365).

However, it is not the case that such surgeries do not occur today in North America.
In Canada, the Criminal Code allows surgical procedures to be performed “for the benefit of
the physical health of the person or for the purpose of that person having normal
reproductive functions or normal sexual appearance or function” (Criminal Code; emphasis
added). “Normal sexual function” presumably refers to heterosexual sexual intercourse in

which a vaginal canal must accommodate a penis. While the traditional approach to the
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treatment of ambiguous genitals was motivated in part by the belief that unambiguous sex is
required for healthy gender identity development, advocacy groups argued that this rationale
is primarily concerned with the comfort of others, including physicians, peers, and parents,
not necessarily the well-being of the patient (Kessler; Fausto-Sterling Sexing the Body).
Currently, a patient-centered approach is widely recommended and there is a growing
consensus that DSDs should be treated with a cautionary approach to genital surgery with
strong consideration of the consequences of surgery later in life, that surgery before puberty
should only be considered in extreme cases, and that only surgeons with specific training in
the care of DSDs should perform genital surgeries (Délot and Vilain 390). Further, careful
analysis of networks of gene regulation and their contribution in the phenotype of patients
with DSDs is recommended to improve diagnosis and treatment for patients and their
families (Garcia-Acero et al. 175). Hughes and colleagues highlight the importance of a
multi-disciplinary approach to the treatment of DSDs particularly in complex situations, as
cultural and social factors as well as religious and philosophical views can influence how a
patient and/or their parents respond to their diagnosis and treatment (Hughes “Androgen”).
2.3 PGD and “interphobia”

Individuals with DSD have been subjected to social ridicule and ostracization, as
well as to mismanagement by the medical fraternity for failing to fit the traditional binary
model of sex (Fausto-Sterling Sexing the Body; Kessler). Advances in Preimplantation
Genetic Diagnosis (PGD) technology have led theorists to question the possibilities and
ethical implications of the use of PGD in regard to DSDs.

PGD is capable of detecting some DSDs variations in embryos; it is possible, then,
for prospective parents undergoing in vitro fertilization (IVF) to select embryos that are not

disposed to DSDs. Developed to avoid life-threatening genetic diseases, PGD is also used to
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test non-fatal conditions such as Down syndrome, deafness, and blindness (Orr 26).
Embryos can thus be screened for culturally devalued morphologies in addition to life-
threatening diseases, leading bioethicists to debate the ethical limitations of PGD.

The use of PGD to detect DSDs is legal in Canada and remains unregulated (O’Neill
and Blackmer 10). Celete Orr expresses concerns that the availability of PGD to detect
DSDs is “interphobic” and contributes to the cultural discomfort of sexual ambiguity
(201)%. PGD is sometimes defended as an alternative to normalization treatments,
circumventing what have been criticized as mutilative procedures, and it is thus upheld as a
preferable practice. In addition to avoiding normalization treatments that are generally
criticized by theorists such as Kessler and Dreger, some DSDs present with serious
comorbidities, such as congenital adrenal hyperplasia, some of which require serious
medical treatment (Accord). In such cases, the use of PGD it may be permissible and
perhaps even encouraged. However, the question remains whether it is permissible to utilize
PGD to avoid DSD do not involve serious or life-threatening co-morbidities (e.g., only result
in ambiguous genitalia). According to Sparrow,

PGD has several advantages over “corrective” surgery if parents are concerned to

raise a child with normal sexual anatomy. [...] Questions about the possibility of

surgical and/or psychological harms to the individual being “treated,” ... do not

arise in the context of genetic selection. (Sparrow 31).

Sparrow’s view has been criticized for privileging parental anxieties over the potential child,
and critics argue instead that the focus should instead be on “combating violent, curative,
disabling procedures, medical malpractice” (Orr 215) and “with [providing parents]

information showing the reality of intersex people leading fulfilled lives, as well as the

existence of clinical and social biases against diversity in sex, gender, and sexual

2121 Gee Celete Orr’s “Exorcising Intersex and Cripping Compulsory Dyadism” for a detailed discussion
regarding (potentially) eugenic practices as they relate to DSDs, and some of the ethical implications of PGD.
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orientation” (Nisker 39). Theorists interested in focusing on this have proposed alternative
models of categorization that include individuals with DSDs in an effort to normalize what is

perceived as (physiological) sexual deviancy.
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Chapter 3: Contemporary models of sex categorization

DSDs appear to present a challenge to the traditional binary view of sex
categorization as they highlight ways in which bodies can be mosaics of features associated
with sex development. They are perhaps the clearest examples of cases in which sex traits
are not internally consistent within individuals. Using DSDs as evidence against the binary
view, theorists such as Anne Fausto-Sterling have argued that sex should not be
conceptualized as binary but rather ternary, or even that myriad legitimate sex categories
exist (“The Five Sexes”). In this chapter, | will describe and critique three models of sex
categorization: the traditional binary view, or the ‘common sense’ view of sex; the five-sex
(or three-sex) model proposed by Fausto-Sterling which aims to include intersex variations
as distinct sex categories; and the emerging spectrum view which describes sex as existing
on a spectrum of possibly myriad legitimate categories.

3.1 Traditional binary model of sex

The traditional model of sex categorization is that there exist two sexes—male and
female—that do not overlap. Alice Sullivan defines sex as “... [in humans] a binary
biological category. Individuals are classified by reproductive function as male or female.
Sex is determined in utero, and is immutable” (Sullivan 519). Additionally, the traditional
view also holds that one’s gender identity is coextensive with their biological sex.
Morgenroth et al. describe the binary as follows:

The gender/sex binary is not only descriptive [...] but also prescriptive and

proscriptive [...] In other words, binary thinking about gender/sex enforces a social

system in which individuals with two X chromosomes are expected to develop

female bodies, identify as women, and act in line with feminine stereotypes, while

individuals with an X and a Y chromosome develop male bodies, identify as men,

and act in line with masculine stereotypes. Individuals who violate these expectations
... are often harshly punished. (Morgenroth et al. 731)
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The traditional binary is the intuitive or common-sense view of sex. 3G sex—genetic-
gonadal-genital—is internally consistent 99% of the time, meaning in 99% of humans XX
chromosomes are accompanied by ovaries and a vulva and vaginal canal, while XY
chromosomes are accompanied by testicles and a penis; 1% of the time, there is variation in
3G sex that results in a DSD (“Genetic-gonadal-genitals sex™). Joel argues that the high
correlation of 3G sex leads many to extrapolate that there are high levels of internal
consistency across other domains, as well (Joel “Genetic-gonadal-genitals sex™).

There is, however, neuroscientific evidence that human brains are not sexually
dimorphic, and endocrinological evidence that hormonal distribution in humans is not
sexually dimorphic. The view that there exist two categories into which humans can be
divided and that these biological categories are equivalent to the social categories of gender
has been a staple of physiological and psychological research for decades. Neuropsychiatrist
Louann Brizendine’s The Female Brain claimed that:

[S]cientists have documented an astonishing array of structural, chemical, genetic,

hormonal, and functional brain differences between women and men. We’ve

learned that men and women have different brain sensitivities to stress and

conflict ... Women may remember the smallest details of their first date, and their

biggest fights, while their husbands barely remember that these things happened.

Brain structure and chemistry have everything to do with why this is so.

(Brizendine 4)

A growing body of research shows that there is significant overlap in the brain structures of
women and men. Under different environmental conditions, sex differences in brain
structures are not uniform. Hyde and colleagues used MRI to analyze over 1400 human
brains from four data sets. In each dataset, they assessed internal consistency of a number of
features with overlap between females and males, defining the forms that were more

common in females compared with males (female-end form), the forms that were more

common in males compared with females (male-end form), and the forms that were similarly
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common in both females and males (intermediate form) (Hyde et al. 3). Testing each brain
for internal consistency contrasted with mosaicism (‘internal consistency’ defined as all
features being female-end form or all male-end form in a particular brain; ‘mosaicism’
defined as having at least one male-form feature amongst all female-end form features, or vi-
versa), they found internal consistency in only 0.7%-10.4% of brains (Hyde et al. 4). Though
some features are more common in females and others in males, it is unlikely that human
brains are internally consistent and sexually dimorphic; rather, brains are comprised of a
mosaic of features.

Additionally, the widespread assumption that there are ‘male hormones’ (e.g.,
testosterone) and ‘female hormones’ (e.g., progesterone; estrogens, such as estradiol) is
challenged by the presence of high levels of both androgens and estrogens in both males and
females. According to Liening and colleagues, the average levels of estrogens estradiol and
progesterone do not differ between males and females (Liening et al. 15). Additionally,
levels of estradiol and progesterone in non-pregnant females are more similar to the average
levels in males than to pregnant females (Tulchinsky et al.). This presents a challenge to the
view that sex determinations can be made on the basis of hormones.

Further, with regard to secondary sex characteristics?? and other physiological
characteristics such as height, both the assumptions that there are high levels of internal
consistency of the female-end form of such traits in 3G females (and male-end form in 3G
males) and the assumption that 3G females and 3G males are highly dimorphic are incorrect.
For example, 33-50% of 3G males have the female-end form of breasts with the male-form
of facial and body hair, and 5-10% of 3G females have the male-form of facial and body hair

with the female-end form of breasts (Joel “Genetic-gonadal-genitals sex™ 12), indicating a

22 From the American Psychological Association: “Secondary sex characteristics are features not directly
concerned with reproduction, such as voice quality, facial hair, and breast size” (“Sex Characteristic”).
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similar kind of mosaicism with regard to secondary sex characteristics and other
physiological traits that we saw in terms of neurology. Although 3G sex appears to be highly
consistent and dimorphic the explanatory power of 3G sex is diminished by these
discoveries.

The traditional binary model contributes to the treatment practices of DSDs
discussed in Chapter 2 and identifies bodies that fall outside the perceived normal spectrum
as in need of fixing to fix within the accepted parameters of our cultural understanding of
sex and gender, particularly as our understanding relates heteronormative practices as
demonstrated by the conception of acceptable genitalia (see Kessler). Thus, challenges to the
binary view are motivated by several factors. First, the social consequences of upholding the
view that gender and sex are coextensive are negative for those who violate the expectations
of the social system outlined above—trans individuals are more likely to have experienced
violence and inappropriate behaviours in public, online and at work than cisgender
individuals (Stats Canada “Experiences of Violent Victimization™). Second, it fails to
incorporate a number of ways sex and gender traits can combine. It is clear that some
individuals with XX chromosomes do not identify as women or act in line with feminine
stereotypes, and it is also clear that some individuals with XX chromosomes do not develop
what are considered to be female bodies.

3.2 The Five Sexes

Anne Fausto-Sterling responds to the binary view with a model of her own. In her
1996 article titled “The Five Sexes: Why Male and Female Are Not Enough” she criticizes
the standard model of sex by explaining how intersex individuals are neither male nor
female, so they do not fit in the traditional sex binary. She begins by describing the

phenomena of intersex as it was then understood:
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For some time medical investigators have recognized the concept of the

intersexual body. But the standard medical literature uses the term intersex as a

catch-all for three major subgroups with some mixture of male and female

characteristics: the so-called true hermaphrodites, whom I call herms, who possess

one testis and one ovary (the sperm- and egg-producing vessels, or gonads); the

male pseudohermaphrodites (the "merms"), who have testes and some aspects of the

female genitalia but no ovaries; and the female pseudohermaphrodites (the

"ferms"), who have ovaries and some aspects of the male genitalia but lack testes.

(Fausto-Sterling “The Five Sexes” 21).
This model is somewhat oversimplified based on our current understanding of DSDs—it is
not the case that individuals fall neatly into the five categories proposed by Fausto-Sterling.
DSDs are highly complex and in many cases, the etiology is not well understood.

In the five-sex model, it seems that in terms of variations of 3G sex would be: FFM
(ferm); FMM (merm); MMF (merm); or MFF (ferm)?3. What a herm would be is unclear.
Perhaps this model could be altered into a ternary model in which the term herm includes all
DSDs, so we are left with males, females, and herms, which aligns with the understanding of
“intersex” in which it constitutes a third sex category. This raises the question: do DSDs
constitute a distinct sex category or distinct sex categories?

Fausto-Sterling suggests that the prevalence of “intersex” conditions is as high as
1.7% of live births (Sexing the Body 153). Bearing in mind that there is debate over the
statistical frequency of DSDs (Sax?*), it appears the traits Fausto-Sterling refers to above
(i.e., 3G sex) correlate 99% of the time. The 1% in which they vary would presumably be

further divided into merms, ferms, and herms. The research conducted by Joel and Hyde

discussed in section 3.1 seems to indicate that most people are mosaics in terms of what we

23 Here “F” refers to the female-type features (vulva, ovaries, XX chromosomes) and “M” refers to the male-
type features (penis, testicles, XY chromosomes). Most people being internally consistent will have the whole
female-form of 3G sex (FFF) or all male-form (MMM).

24 Fausto-Sterling defines as intersex any "individual who deviates from the Platonic ideal of physical
dimorphism at the chromosomal, genital, gonadal and hormonal levels” (Blackless et al. 161). Sax suggests that
“... the term “intersex” should be restricted to those conditions in which chromosomal sex is inconsistent with
phenotypic sex, or in which the phenotype is not classifiable as either male or female. Applying this more
precise definition, the true prevalence of intersex is seen to be about 0.018%, almost 100 times lower than
Fausto-Sterling’s estimate of 1.7%” (Sax 174).
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consider sex traits, with the exception of 3G sex. While the 1% of individuals who are not
internally consistent with regard to genitals, gonads, and genes do not in any meaningful
sense make up a separate category (<1%, as it is further divided into the three proposed
categories) in terms of explanatory power or statistical analysis, if it happened to be the case
that the distribution of mosaicism fell into three categories—mostly male-end form, mostly
female-end form, and equally male- and female-end form, then herms, ferms, and merms
might be reconceptualized to expand beyond 3G sex. However, if DSDs are this infrequent,
particularly the DSDs to which Fausto-Sterling refers, such a statistically insignificant
category is not particularly significant. That is not to say that the experiences or medical
outcomes of the individuals diagnosed with DSDs are insignificant or negligible, but to
suggest that the claim that such a small number of cases warrant the introduction of a
separate category with such limited application is impractical. Sullivan argues that compared
to other categories used in social sciences and statistical analysis that are quite fuzzy, such as
social class, educational level, or ethnic group, sex is a far “cleaner” variable; statistically,
such a small margin of error should not be seen as problematic (Sullivan 520).

Additionally, Fausto-Sterling claims that “Western culture is deeply committed to the
idea that there are only two sexes” (“The Five Sexes” 68) and that this view is disputed
elsewhere around the globe. However, as discussed in Chapter 1, while it is the case that
many cultures conceptualize social gender in non-binary ways, there is a lack of evidence
that they view sex as non-binary. As noted, Fa’afafine of Samoa are distinct from Samoan
women due to the recognition that they are (biologically) distinct from females—they are
males with a feminine gender and occupy a legitimate gender role that is distinct from that of

females with a feminine gender (Vasey and Bartlett). However, Fausto-Sterling is correct to
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point out some of the ways in which sex and gender are interwoven and that the traditional
binary model fails to consider the mosaic distribution of sex traits.
3.3 The Spectrum View

Emergent in popular discourse is the view that sex exists on a spectrum of many
legitimate categories. This view appears to be inspired by the arguments put forward by
Fausto-Sterling and fosters the notion that the binary view is insufficient. The September
2017 issue of Scientific American titled “It’s Not a Women's Issue: Everybody has a stake in
the new science of sex and gender” features a graphic that pictures sex as non-binary
(Montafiez “Visualizing Sex”). Scientific American staffer Amanda Montafiez wondered
“what data could tell us about the frequency of transgender and non-binary identities, what
proportion of the population is intersex, and how that value might break down into rates of
specific DSDs” (“Visualizing Sex”). Her research found that the data on trans and non-
binary identities is lacking and is often conflated with data regarding sexual orientation,
surveys often conflate sex and gender, and that estimates regarding the frequency and
presentation of DSDs vary widely (Montafiez “Beyond XX and XY”’). After consultation
with Dr. Amy Winsiewski, a DSD specialist at the University of Oklahoma, Montanez
completed the graphic depiction of DSDs (“Beyond XX and XY™). The graphic serves as
visual evidence of the complexity of sex development and visualizes sex as a spectrum from
biological male to biological female, though it fails to highlight the rate at which each point
on the spectrum occurs. It notes ten points on the spectrum from biological female (1) to
biological male (2), and points 2-9 as specific DSDs: Turner syndrome; XX testicular
disorder of sex development; Congenital adrenal hyperplasia; Mixed gonadal dysgenesis;

Androgen Insensitivity Syndrome; Klinefelter Syndrome; 5-alpha reductase deficiency;
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Persistent Mullerian duct syndrome; Typical biological male (Montanez “Beyond XX and
XY?).

One conclusion that can be drawn from the evidence that sex appears to exist on a
spectrum from typical biological female to typical biological male is that there exists a
spectrum of legitimate sex categories including, but not limited to, male and female. This
view appears to be more prominent in popular discourse than academic literature; the social
movement towards greater support for the non-binary view of gender may lend support to
the notion of non-binary sex. A number of op-eds published in recent years reflect this
position, some published by biologists and neuroscientists. For example, Liza Brusman, a
molecular biology PhD student at the University of Colorado, Boulder, penned an op-ed in
which she argued that ... just like gender isn’t binary, our biology isn’t binary either: it,
too, exists on a spectrum” (Brusman). In 2018, Fausto-Sterling also published an op-ed titled
“Why Sex is Not Binary” in which she states that “[i]t has long been known that there is no
single biological measure that unassailably places each and every human into one of two
categories — male or female” (“Why Sex is Not Binary”) and reiterates that mosaicism is
found at every level of sex determination.

The spectrum view in its basic form—that there exist many or possibly infinite
legitimate sex categorizations—has two problems. The first is similar to but more protracted
than the problem facing the ternary model above. There simply are not enough people in the
“other” categories for them to be statistically meaningful, particularly if we are only looking
at variations in 3G sex. The additional categories have limited explanatory power outside of
the prognosis of an individual or a very small group of individuals. In terms of efforts to
build social identities that are meaningful to individuals and to those around them these

categories may be important, but this doesn’t mean that there is a one-to-one mapping from
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these identities to underlying natural biological kinds. It seems more likely, as | will suggest
in the next chapter, that there are two biological kinds that have fuzzy edges, as do biological
kinds more generally.

Second, as the binary view is the common-sense view, moving to a multi-sex model
requires a high degree of epistemic labour. This challenge does not itself make it incorrect,
but if a version of the binary view can support the same progressive changes in social
attitudes, it does make supporting a multi-sex model superfluous in terms of motivating
social change. There is a significant amount of backlash toward the multi-sex view in public
discourse. Morgenroth and colleagues’ 2021 psychological study “Defending the
Sex/Gender Binary: The Role of Gender Identification and Need for Closure” argues that
views in favour of altering our traditional conception of the sex/gender binary are met with
resistance and investigates psychological mechanisms underlying that resistance:

In addition to providing a sense of identity, the gender/sex binary provides the

benefit of structuring the complex social world into two clear categories that

provide information about its members, thus making the social world easier to

navigate. As such, it might be particularly appealing to individuals with high

levels of need for closure. (Morgenroth 733).

Conflation of sex and gender terms makes it difficult to parse what exactly the concern or
support is regarding. For example, the statement “there are only two genders—male and
female” does not make clear whether the speaker believes there are two sex categories—
male and female—or two social gender categories—masculine and feminine, or men and
women—which as discussed in Chapter 1, are conceptually distinct. In any case, there is
strong social resistance to non-binary views of gender and sex, which this thesis argues has
at least partly to do with flaws of the non-binary views of sex that are proposed, and as well,

the very real possibility that the common-sense view is at least partly informed by the

empirical support for a binary conceptualization of biological sex in all mammalian species,
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including our own. Biologically, sexual reproduction requires two different kinds of gametes
and two different kinds of mammalian bodies for producing these gametes.

The view that sex categorization must either be binary as described in section 3.1 or
that include several sex categories is, | believe, a false dichotomy. The model | propose and
support in Chapter 4 addresses the problems raised against the proposed binary and non-
binary models while supporting research conducted by Hyde and colleagues with regard to
sexual dimorphism and the concerns of theorists concerned about the ethical medical

treatment of DSDs.
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Chapter 4: Homeostatic Property Clusters: An alternative model of bimodal sex
categorization

| have argued that the models addressed in Chapter 3—the binary, five-sex, and
spectrum models—are all three problematic models of sex categorization. In this chapter, |
defend an alternative model that | believe addresses the problems facing these models,
supports the research described in Chapters 1, 2, and 3 with regard to sexual development
and sexual dimorphism, supports the concerns of theorists concerned about the ethical
medical treatment of DSDs, and allows for individuals and groups to self-identify in ways
that are consistent with biological groupings.

It appears as though our conventional understanding of sex is inaccurate. Recall that
mosaicism is more common than internal consistency in traits associated with sex, including
breast form, height, hormones, and brain structures, although mosaicism presents to a far
lesser degree with regard to genitals, genes, and gonads, or “3G sex” (Joel “Genetic-
gonadal-genitals sex”). The models discussed in Chapter 3 propose either that sex exists on a
wide continuum or that DSDs comprise a sex category distinct from male or female. | argue
instead that DSDs do not represent individuals that are ‘between-sex’, nor do they constitute
a new biological category (or new biological categories). The view that either sex is binary
in the traditional sense or there are more than two legitimate sex categories is a false
dichotomy. Instead, DSDs and other forms of mosaicism reflect the myriad ways traits
related to sex develop and co-occur.

Sex categories themselves might better be conceptualized as clusters of properties.
Family resemblance, made popular by Wittgenstein’s Philosophical Investigations, is the
view that things which may thought to be connected by one common feature or property may
instead be connected by a series of similarities, where no one feature is common to all of the

things.
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Consider, for example, all the activities that we call “games”. I mean board-games,
card-games, ball-games, athletic games, an so on. What is common to them all? —
Don’t say: “They must have something in common, or they would not be called
‘games’ “—but look and see whether there is anything common to all. — For when
you look at them, you won’t see something that is common to all, but similarities,
affinities, and a whole series of them at that. [...] I can think of no better expression
to characterize these similarities than “family resemblances ... And I shall say:
‘games’ form a family. (Wittgenstein 36).

There are clear parallels to the case Wittgenstein outlines for the ‘family’ of games and the
‘families’ of male and female. However, the notion of family resemblance can be criticized
for its vagueness; how many, and what kinds of similarities, must things share to constitute a
family? There is also the question of how well family resemblance applies to natural kinds as
opposed to artificial kinds.

Alison Stone proposes that we might better turn to Richard Boyd’s idea of
Homeostatic Property Clusters (HPC) (43), developed as an account of species membership
where having enough of a particular set of properties makes something belong to a particular
species kind. Boyd applies HPC to the biological concept “species” (Boyd), a notoriously
contested concept in biological theory. While physics and chemistry present us with what
seem to be neatly defined natural kinds of things, biological kinds like species seem not to
be as well defined. In response to the worry that biological kinds like species are not in fact
natural kinds, HPC characterizes natural kinds as clusters of properties that co-occur and are
supported by homeostatic mechanisms that cause and maintain the property clusters.
According to Boyd, biological kinds are good candidates for a natural kind cluster as species
members share many, but not necessarily all, properties that are caused by various
underlying mechanisms. Species members may share a common ancestor, an ecological
niche, gene exchange, or common developmental mechanisms, allowing for numerous

variations between members while acknowledging that traits and properties of members of
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the same biological species are clustered due to underlying homeostatic mechanisms
(Brzovié 2b)?°. HPC kinds are described by Stone as follows:

1. Certain properties form clusters.

2. This is not an accident—the presence of some properties tends to encourage others
because the underlying mechanisms or processes tend to encourage the presence of
all these properties.

3. The clustering of these properties has important causal effects.

4. Things in which the clustering of most of these properties occurs form a kind.

5. A thing may display some, but not all, of these properties (and some, but not all, of
the underlying mechanisms).

6. Consequently, it may in some cases be impossible to resolve conclusively whether a
thing belongs to a particular kind (Stone 43).

This account can be easily applied to sex: having XX chromosomes, ovaries, a
vagina, a vulva, breasts, etc. often co-occur for causal reasons: human embryos begin as
sexually undifferentiated and genetic sex is determined by whether the embryo inherits an X-
or Y-chromosome. In the absence of a Y-chromosome, the bipotential gonad develops into
an ovary which allows the development of Mullerian structures (Witchel 2). The ovary is not
exposed to testosterone (T) and anti-Mullerian hormone (AMH) and the development of the

female external genitalia is encouraged (Witchel 3). Together, these properties have an

25 Note, however, that sex and species as kinds are dissimilar in important ways. Section 4.3 further discusses
Richardson’s conception of sex as a dyadic class (opposed to species as an individual class). “Strictly, of
course, sexes are not accurately analogized to species. Sexes are not lineages. Males do not produce males,
females do not produce females. Males and females mate, and their male and female offspring carry a random
combination of paternal and maternal genetic material. Because of sexual reproduction, the sexes do not meet
any of the criteria for a species, including interbreeding, shared common ancestry (monophyly), morphology,
and spatial and temporal boundaries. Human males and females are biological subclasses of a sexual species”
(Richardson 10).
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important causal effect—they allow a body to gestate a foetus and give birth. However,
various factors can prevent all of these properties from occurring together, such as hormonal
variances (e.g., AlS). Some properties are more important than others in terms of the causal
effect. For example, having a larger than average clitoris or smaller than average breasts
does not in itself prevent normal reproduction, while certain chromosomal or hormonal
abnormalities may impact fertility. Nevertheless, if enough of these properties are present,
then the body to which they belong can be categorized as “female”?.

Stone suggests that to be female or male—to belong to the male or female kind—is

to have enough of a cluster of properties that cluster together for causal reasons (45). There

are three potential problems with this account.
4.1 Femaleness as the ability to give birth

It may seem that under the HPC account, the definition of femaleness implies that
what it is to be a member of the female kind is to be able to give birth. Stone addresses this
challenge herself. Stone never claims that the ability to give birth is necessary for kind
membership as a female, but rather having a body that contains mostly “female properties.”
As such, prepubescent, infertile, post-menopausal, and possibly some trans women?’ can be
accurately described as female. ““...[E]ven if in principle one has all the properties necessary

for reproduction, this is not sufficient to ensure that one will be able to conceive and give

2]t may seem at first that defining “female” as “having female properties” is circular—however, Stone
correctly notes that “female” is shorthand for the list of relevant properties (34); the term we use to refer to this
list is largely irrelevant. It is worth noting that the term “female” (as well as “male”) carries significant social
connotations with regard to conceptions of femininity (and masculinity). However, they are also the terms that
are “out there” and in use by speakers; the proposal is not that to be female is to have female properties or to be
male is to have male properties, but rather that there exists two clusters of naturally occurring properties, and
we call these clusters “female” and “male”.

27 Stone suggests that a “post-operative male-to-female transexual” (whom today we would typically refer to as
a transwoman rather than a transexual, and describe her experience as a gender transition rather than a ‘sex-
change’) may be accurately described as female if she “has enough properties to be female but will be unable to
conceive as long as she lacked ovaries” (45). While this seems correct in principle, given the relevant
properties for kind membership it is difficult (but not impossible) to imagine a scenario in which this would be
the case.
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birth. Further conditions must also be met: one must be of suitable age and no causes of

infertility must be present” (Stone 46).
4.2 Properties relevant to kind membership

The possibility of “true hermaphrodism” seems to pose a challenge to the HPC
model. Stone notes:

Some intersexed people have a condition known as “true hermaphrodism”. They

have one ovary and one testis (or, sometimes, a fused ovo-testis). Often they

produce both egg and sperm cells, androgen and oestrogen, and develop internal

and external genitals which have a mix of male and female attributes. Given my

definitions, there people are both male and female. Strictly speaking, then, I

should say that someone is female if she has enough of the properties in the

female cluster and, in addition, has either none of the properties in the male

cluster or, at least not enough of the to make her a hermaphrodite [emphasis

added]. (Feminist Philosophy 45).

The existence of “true hermaphrodism” seems to suggest that there are at least some people
who belong to neither or both kinds. Actually, by Stone’s account, it seems that anyone with
“enough” of the properties from both clusters would be a hermaphrodite. Stone does not
develop a full account of which properties are included in either the male or female clusters,
but the properties Stone considers relevant are those involved in sexual reproduction—
gonads, hormones, genitals, etc. (44).

DSDs present in many diverse and complex ways. “True hermaphrodism™ is
currently known as Ovotesticular DSD and is defined by the presence of both testicular and
ovarian gonadal tissue within a single individual (Nistal et al. 345). Ovotesticular DSD is the
rarest DSD that occurs in humans, representing about 5% of all DSD cases. By 1991, about
500 total cases had appeared in the literature (Nistal et al. 345). The external genitalia of

individuals with Ovotesticular DSD are usually ambiguous but can range from normal male-

form to normal female-form; the gonads can be any combination of ovary, testes or
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combined ovary and testes (ovotestes) and an ovotestis is present in approximately 2/3 of
affected individuals (Ozdemir et al.).

Ovotesticular DSD presents a case against the HPC model. Under the understanding
of male and female above, Stone suggests that these individuals would be properly
understood as both male and female if they produced “... both an egg and sperm cells,
androgen and oestrogen*, and develop internal and external genitals with a mixture of male
and female attributes” (45). However, given the consensus that no one attribute should be
uniquely privileged in sex determination discussed in Chapter 3, the presence of male and
female gametes is not uniquely indicative of belonging to either the male or female kind
respectively under the cluster model. If it were the case that an individual had exactly half of
the traits from each cluster they could be said to belong to both kinds, though this does not
appear to be the case. Due to the extreme rarity of Ovotesticular DSD, outcome data is
lacking. However, gender assignment continues to be recommended in the neonatal period
“based on the appearance of the external genitalia [masculinized or feminized, though
usually the genitals are ambiguous], the formation of the internal reproductive glands, the
potential for fertility and the available medical literature” (NORD - National Organization
for Rare Disorders). In no cases do both the ovary and testicle function; the ability to
function as both a male and female to the point of self-reproduction has never been reported
in humans (Cici et al.), and patients present with either female or male phenotypes (i.e.,
appear otherwise feminine or masculine, with feminized or masculinized genitalia). For
example, a patient in Z. Li et al.’s 2021 case study “46, XX Ovotesticular disorder of sex
development (true hermaphroditism) with seminoma” identified as masculine, had
heterosexual relationships, and reported normal erections (Z. Li et al. 1). Under the HPC

model, this patient would be male.
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A potential challenge to Boyd’s HPC view is that it appears to be overly permissive;
if any clustering of properties might represent a natural kind, this goes against the common
view is that natural kinds pick out groupings that are explanatorily privileged in some way.
Recall that a natural kind corresponds to a grouping that reflects the structure of the natural
world rather than the interests and actions of human beings. Naturalists believe that:
members of a natural kind should have some natural properties in common, should permit
inductive inferences, and should be categorically distinct. Alternatively, John Dupré argues
that natural kinds should not be considered as privileged sets of categories, and instead there
are many resemblance relations in the world that we pick out depending on our interests and
that these can all qualify as natural kinds (28). Dupré calls this view “Promiscuous Realism”
and defends the notion that many diverse interests can determine which groupings count as
natural kinds.

[D]ifferent entities can share some similarities with members of one group and some

with members of another group, and which group we pick out as relevant will depend

on our interests. This view is realist because it involves the criterion that something
counts as a natural kind if its members share at least some similarities, even if
minimal. Those similarities need to be some objective features of the world and not
facts about us. For example, the fact that we group some things together would not
count as a common property that can serve as a basis for classification. This view
therefore excludes as nonnatural classifications of entities which do not

share any common properties. Different aims and interests will tend to produce

different classifications, and those classifications can be taken as natural kinds if the

members share at least some common properties that cause those entities to be
categorized together in the first place. (Brzovi¢ 2c)
Cluster approaches suffer the challenge of determining which and how many naturally
occurring properties candidates must share in order to be members of a particular cluster.
Promiscuous Realism avoids this challenge by determining that there are many legitimate
clusters that may exist, and a candidate may belong to several legitimate clusters.

Promiscuous Realism holds that even a minimum of shared properties is enough to consider

something a natural kind if the classification serves some purpose. Thus, it may be the case
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that there are several legitimate ways of categorizing bodies into clusters that share
properties, depending on whether the classifications serve a purpose.

However, it is not the case that all classification schemes ought to be regarded as
equal. Instead, promiscuous realists argue that we can refine our classifications based on the
purposes that classifications serve. For example, the cluster of people with blue eyes
constitutes a grouping of individuals with a shared, natural property, but the property has
limited explanatory power; grouping them in such a way is minimally informative. However,
the grouping of people who share female-end form properties identified at the beginning of
this chapter serves an important purpose, namely determining risk factors for certain health
conditions closely related to properties associated with the ‘female’ cluster.

Dupré argues that our common-sense classifications and scientific classifications
often cross (28). For example, lilies are commonly classified as a certain kind of flower, but
the genus Lilium comprises over one hundred species, including bulbs such as garlic and
onions; both common sense and biological science provide us with ways of taxonomizing
lilies (Bird and Tobin 1.1.3). According to Dupré, both categorizations are equally
legitimate, depending on our interest: “There is accordingly no unique way of carving nature
at its joints; different systems of classification are equally acceptable, scientifically and
metaphysically” (Bird and Tobin 1.1.3).

However, some practices, particularly scientific practices, have purposes that are
epistemic and the categories that arise from these practices should be taken more seriously
than socially determined or convenient ‘groupings’ of things as informative categories of
things. Though the common-sense category of “lily”” may be useful in certain contexts, for
example in flower arrangements, the scientific genus Lilium carries explanatory and

predictive power that the common-sense category of “lily” does not. Fausto-Sterling’s
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proposed model—that there exist five legitimate sex categories—seems to be supported by
Promiscuous Realism. However, as | have argued, the five-sex model is limited in terms of
explanatory power and statistical analysis. The explanatory power and pragmatic function of
the HPC model exceed that of the five-sex or multi-sex views.

Recall the conclusions drawn by Joel and colleagues with regard to mosaicism across
sex traits, concluding that most people are gender/sex mosaics with regard to their brain
structures and that there is significant overlap in most sex traits including breast form,
height, and facial and body hair (“Genetic-gonadal-genitals sex”). 3G sex is internally
consistent 99% of the time, meaning in 99% of cases individuals possess either XX
chromosomes, a vulva, and ovaries or XY chromosomes, a penis, and testicles (Joel
“Genetic-gonadal-genitals sex™) and it thus serves as an adequate homeostatic base from
which to ground the sex-trait clusters. Note that it is not the case that an individual must
possess all three of the 3G traits to be accurately sexed as male or female but must possess
mostly traits from one cluster (mostly male- or female-end form). Although the extent to
which we can understand the relevant traits in each cluster depends on the empirical
evidence we have for the ways in which traits develop in dimorphic ways in humans, there is
strong evidence to suggest that humans develop sexually in a bimodal pattern. This pattern is
not completely dimorphic, and mosaicism appears to be common. In many cases of
mosaicism, such combinations are identified as DSDs. However, it is not the case that every
case of cross-cluster combinations is identified as a DSD, and most cases are not cause for
medical concern (e.g., female-form breast tissue in males, or larger than average clitoral
tissue).

With regard to social concerns surrounding the implications of “binary” thinking

about sex, including stereotypical assumptions about “normal” gendered behaviour and
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gender identity, Sarah Richardson’s 2010 paper, “Sexes, species, and genomes: why males
and females are not like humans and chimpanzees” may offer a useful substitute in
terminology. Richardson argues that sex as a class is best conceived as a “dyadic”, or
relational, kind:

“Males” and “females” are also biological subclasses of sexual species. As such, they

are frequently explicitly or implicitly analogized to populations and species. Yet sex

is not simply a property of individuals, nor is it simply a subclass. Because sexual

reproduction is essential to the propagation of the species, the sexes are profoundly

interdependent. Specifically, the population dynamics and fitness of one sex cannot

be modeled without that of the other. I argue, therefore, that sex is a dyadic concept,

meaning that sex is relational. (Richardson 13)
Richardson maintains that it is not the notion of two biological sexes that is problematic for
critical gender theorists, but that binary thinking “invite[s] dualistic, dichotomous thinking,
so that it becomes difficult to think of two without subsuming one into the other, ranking
them, implying polarity or complementarity, or posing them as opposites. Binaries tend to
imply exhaustive categories and to drive reasoning toward the detection of difference as
fixed polarity” (Richardson 16). The conceptualization of sex as a dyadic class is consistent
with the HPC model as described in this chapter—rather than conceiving the male and
female cluster-kinds as binary, they may be better conceived as dyadic: two biological
subclasses of a sexually reproducing species, whose species-specific behaviour is highly
integrated and cohesive?.

Biological sex, then, is best conceptualized in a dyadic cluster model:

1. Certain properties form clusters:

Naturally occurring properties co-occur for causal reasons and tend to fall into two clusters:

(what we define as) female-end form and male-end form.

28 Richardson conceives sex as a dyadic kind in the context of genetics research and argues that sex conceived
as a “dyadic” kind rather than an “individual” kind highlights key differences between the kind of class sex
represents and the kind of class species represents.
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2. The presence of some properties tends to encourage others because the underlying
mechanisms or processes tend to encourage the presence of all these properties:

Female-end form properties co-occur due to causal mechanisms that result from an embryo
inheriting an X chromosome from the father; male-end form properties co-occur due to
causal mechanisms that result from an embryo inheriting a Y chromosome. However, we do
not completely understand all of the causal mechanisms that cause this co-occurrence or the
bifurcation.

3. The clustering of these properties has important causal effects:
The clustering of 3G sex traits encourages additional primary and secondary sex
characteristics, which result in or support female- or male- reproductive capabilities.

4. Things in which the clustering of most of these properties occurs form a kind
The clustering of one set of such properties is “female” and the properties are described as
“female-end form” properties; the clustering of the other set of such properties is “male” and
the properties are described as “male-end form” properties.

5. Athing may display some, but not all, of these properties (and some, but not all, of

the underlying mechanisms):

We know that three of the properties (XX and XY chromosomes, gonads, and genitals) co-
occur consistently 99% of the time. Secondary sex characteristics occur in generally
dimorphic ways, but not to the same extent as 3G properties. An individual may display
mostly female-end or intermediate-end form traits but may have some male-end form traits
of any kind.

6. Consequently, it may in some cases be impossible to resolve conclusively whether a

thing belongs to a particular kind:
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It may be difficult or impossible to conclude if an individual is (“truly’) female or male,
because it may be difficult or impossible to determine exactly how many of each -end form

traits they possess.
4.3 Limitations and social concerns

Alison Stone suggests that sex categories might be conceptualized as clusters and
that these clusters can be developed through Richard Boyd’s Homeostatic Property Cluster
model. As I have argued, the HPC model is, in my view, the best way of conceptualizing sex
categories given the empirical evidence available.

Stone’s model appears to also embrace a category for individuals who may be neither
male nor female when she says “... someone is female if she has enough of the properties in
the female cluster and, in addition, has either none of the properties in the male cluster or, at
least, not enough of them to make her a hermaphrodite” (45). As we have seen, mosaicism is
more common with regard to sex traits than internal consistency, and depending on what
properties we consider to be relevant to sex kind membership it may be the case that most
people possess traits from both clusters. Given the high degree of improbability that an
individual would possess exactly half of the properties from either cluster, the HPC model as
I’ve outlined it conceptualizes sex as two clusters of properties that tend to co-occur. Under
the HPC model as I’ve described it, all individuals are accurately categorized as male or
female. This is the primary distinction between the view supported by Stone and the view
this thesis defends.

As discussed in Chapters 1, 2, and 3, there are worries about the limitations of the
binary view for individuals with DSDs, including social distress due to generalized
“interphobia” or discomfort with ambiguity, and medical mismanagement by likely well-

intentioned physicians and surgeons who aim to improve quality of (social) life for
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individuals with DSDs through surgical and other forms of normalization. The binary view,
as it is traditionally conceptualized, leaves no space for deviation from what is considered
normal for either male- or female-sexed bodies, and thus it supports normalization
treatments. As we have seen from Kessler, Fausto-Sterling, and Dreger, the management of
DSDs has historically been focused on normalization, partly due to the perceived social risk
an individual who does not fall within the constraints of the sex binary might face. It may
appear that the HPC model, in supporting a dyadic view of sex, would also lend support to
the views opposed by these theorists. However, the HPC model as | defend it does not
support this view of normalcy.

Rather, the HPC view as | defend it models sex cluster-kinds as kinds with fuzzy
borders, as supported by the growing body of research that individuals are rarely internally
consistent with regard to traits associated with sex and that mosaicism with regard to sex
traits is the norm. The HCP model allows us to conceptualize bodies that would perhaps
otherwise be considered “between sex” as within of the spectrum of normalcy and not
necessarily in need of treatment?®. For example, an enlarged clitoris does not lead to the
same morbidity and mortality as, say, a malfunctioning heart valve. The heart valve needs to
be operated on in infants and small children, while an enlarged clitoris does not*>—as a form
of natural variation, we should expect to see large clitorises among biological female
organisms, as biological kinds have fuzzy borders. In some cases, it may be prudent to single
out some of these variations as important social kinds, particularly with regard to personal

identity, but that does not make them distinct biological kinds.

29 Here I am referring to “treating” the sexual ambiguity, not the treatment of medical emergencies or co-
occurring conditions that impact the health of an individual.

30 Historically, a large clitoris may be carved down to meet aesthetic standards, not for any reason that would
impact the individual’s health (Kessler). However, some DSD present with conditions that do lead to serious
health challenges, such as congenital adrenal hyperplasia (CAH) (Accord). In these cases, treatment of these
comorbidities may be necessary.
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Further, the HPC model as | describe it can serve as a useful rhetorical tool against
potentially transphobic narratives that rely on traditional ways of thinking about the
sex/gender binary. Take, for example, the rhetoric of right-wing political commentator Ben
Shapiro, when discussing the legitimacy of trans identities:

[i]f you are going to dictate to me that | am supposed to pretend, that I am supposed

to pretend, that men are women and women are men, no, my answer is no. I am not

going to modify basic biology because it threatens your subjective sense of what you

[a transgender person] are. (“Ben Shapiro DESTROY'S Transgenderism” 1:10-1:35)
Shapiro intentionally conflates sex and gender and adheres to the traditional view of binary
sex/gender as discussed in section 3.1. In this case, Shapiro’s intended message is that
women are female and men are male, and that one’s “subjective sense of what [they] are”
(i.e., one’s gender identity) is undermined by “basic biology” (i.e., one’s biological sex). The
HPC view may support Shapiro in being half right: his mistake may not be in his claim that
one cannot choose the sex category to which they belong, but instead in claiming that one
cannot accurately identify oneself as both male and a woman or both female and a man. On
the HPC view, one could identify as a man, for example, even though he has a biologically
female body given the cluster of properties that are part of that body. Shapiro’s basic
argument is as follows:

(1) Sex is a biological category.

(2) You cannot self-identify as a member of a biological category.

(3) Self-identification as male when one is female is illegitimate.

(4) Sex and gender are synonymous.

(C) Therefore, self-identification as a man when you are in fact female is illegitimate.
Shapiro’s mistake can now be easily spotted through the lens of HPC in conjunction with the

SGD. Criticisms often tend to focus on premise (3) as it is easily interpreted as

transphobic—it seems as though premise (3) denies the legitimacy of trans identities by
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denying the possibility of identifying as a member of a gender category that does not match
one’s sex.

This thesis supports the view that sex and gender are distinct concepts, and that male
and female denote mutually exclusive biological categories (i.e., one is either biologically
male or biologically female). Although premises (1), (2), and (3) are correct, the final
premise is mistaken. Isolating the flaw with Shapiro’s position identifies the argument as
fallacious—trans identities do not represent males (or females) identifying as females (or
males) in a biological sense, but rather males (or females) identifying as women (or men) in
a social sense. The understanding that the biological categories may be mutually exclusive
categories does not entail the same for our social categories.

To be sure, the conversation surrounding the legitimacy of trans identities is complex
and politically delicate. The outcomes of debates surrounding gender identity as it relates to
biological sex have significant implications for the lives and wellbeing of those who do not
identify as cisgender. Acknowledging that conversations of this nature must be undertaken
thoughtfully and carefully, | suggest that while the HPC view does not offer an immediate or
direct solution to this ongoing and important debate, the HPC view can plausibly be
supposed to offer further and important context to the greater conversation, the intricate

details of which are suited for another project.

71



Conclusion

This thesis has aimed in part to demonstrate that sex is, indeed, serious business and
that the complexity of sex categories is not simple in relation to the complexity of social
gender. The ways in which biological sex is conceptualized have direct implications for a
range of individuals, including but not limited to individuals with DSDs and transgender
people.

In particular, this thesis has identified flaws of the traditional binary model as well as
the shortcomings of prominent non-binary views of sex. Criticism of the traditional binary
model of sex categorization is not novel, but what this thesis has argued is that the
frameworks proposed in response to this model are themselves flawed in ways that miss the
underlying strength of the traditional model as a biological approach to sex in sexually
reproducing mammalian species. Fausto-Sterling aims to provide a framework that
encompasses the myriad ways a body can be composed, but she does so in a way that seems
to allow social and individual choices about identity to determine the underlying reality of
the biological world the human species is part of.

By engaging with the conceptual distinction between sex and gender this thesis
unpacks how these concepts are central to the debate around how best to carve up sex
categories. Ultimately, | regard the sex/gender distinction as an imperative of the cluster
model of sex categorization that | defend. While entwined, the term gender refers to a set of
norms while sex refers to a set of physiological attributes. The use of the sex/gender
distinction allows us to maintain the use of sex as a factor in statistical analyses while
allowing flexibility in terms of social and personal identification by allowing us to
conceptualize sex as distinct from an individual’s self-identification as a man, woman, or

neither.
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In describing our current understanding of sexual development in humans and our
understanding of Disorders of Sexual Development (DSDs), | support arguments in favour
of limiting surgical intervention at an early age and limiting the need for “normalization”
procedures. The significant research conducted to reflect the ways in which sex traits
develop and are bifurcated provides strong evidence to support that sex traits (or, what we
regard as sex traits; e.g., chromosomes, gonads, genitals, hormones, structural differences in
the brain) do not develop in consistently dimorphic ways. Considering this, | am critical of
the traditional binary model, the five-sex model, the spectrum model, as well as the
possibility of biological sex as personal identification.

There may be legitimate and practical reasons for dividing up the world into social
kinds that do not map onto biological kinds. Sex and gender are a fundamental way in which
we divide up our social world; providing a non-binary identity category for individuals who
do not identify with either the masculine or feminine gender role is an important factor in
respecting the myriad ways in which individuals interpret and experience their identities as
masculine, feminine, or some combination thereof. Diagnosing an individual as distinctly
outside of the accepted binary system has important social consequences, however, reflected
in the social resistance to non-binary views more generally. There is an important distinction
between identifying oneself as outside of the generally accepted binary social gender roles
and being identified as biologically outside the normal biological spectrum.

The HPC model conceptualizes sex as two categories to which bodies belong based
on the number of physiological attributes from either cluster they possess. While
acknowledging the kernel of truth in the common-sense notion of sex, the HPC model better
encompasses the natural variation across sex traits than the traditional binary view. The HPC

framework also has several advantages over the alternatives to the traditional binary model
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that are described in Chapter 3. It is supported by a growing body of research in
neuroscience and endocrinology: humans are generally sexually dimorphic, although our
picture of exactly how dimorphic we are remains incomplete. While research on this
dimorphism is important, the motivations of such research and the interpretations of the
results must be carefully considered. Overly deterministic biological interpretations of the
dimorphism can lead to undesirable consequences, such as the view that particular
behaviours are natural for each sex and therefore certain social structures that subordinate
women socially and economically should be supported. However, as discussed in section
1.3, ignoring legitimate general dimorphism between the sexes can also have serious
consequences.

The cluster model does not oppose the ethical standards and considerations put
forward by DSD advocacy groups and theorists opposed to normalization treatments for
infants. Thanks to the profound work on the part of these theorists and advocates, the
medical community is reforming its approach to DSD treatment. It is now recommended that
DSDs should be treated with a cautionary approach to genital surgery with strong
consideration of the consequences of surgery later in life, that surgery before puberty should
only be considered in extreme cases, and that only surgeons with specific training in the care
of DSDs perform genital surgeries (Délot and Vilain 390). Medical risks and outcomes must
be considered in conjunction with psychosocial risks outcomes, which are influenced by
social perceptions of normalcy and belonging (to a particular sex category). The HPC model
allows flexibility in the treatment of DSDs and approaches to particular conditions: if no one
trait is considered centrally important or necessary for sex-kind membership, the stigma of
what it means to be diagnosed with a DSD is significantly challenged, and a DSD becomes

similar in kind to abnormal height, body or facial hair growth, or gynecomastia.
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Finally, the model | have supported in Chapter 4 is not diametrically opposed to the
common-sense view, but rather asks for a reform of the strict criteria we assume to be
applied to either category. This makes the cluster model a potentially effective rhetorical tool
against transphobic and/or sexist narratives that use the traditional binary model as support
for particular policies or moral arguments. Importantly, there is significant social and
political support for these narratives which cannot be ignored. The cluster model, in addition
to being more empirically accurate, can be used as an effective rhetorical tool against these
narratives because it demonstrates that the potentially transphobic or sexist conclusions do
not follow from a binary, or dyadic, model, appropriately understood.

There remains significant research to be done in the realm of biological sex
development in humans and the highly complex nature of gender. This thesis provides a
framework for conceptualizing biological sex that | hope will serve as a more useful starting

point for such endeavours.
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