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Chapter Three

Autism and the Extreme Male Brain

Ruth Sample

Extraordinary claims require extraordinary evidence. —Carl Sagan

What is autism, and what is “The Extreme Male Brain™? Autism, Simon
Baron-Cohen claims, is not only more common in males, but so are “autistic
traits,” and these traits are, like autism itself, biologically based and generat-
ed (at least in part) by fetal hormones. Autism is accordingly the far end of a
spectrum of cognitive and affective difference, and this difference is the
“essential difference” between men and women.! However, this claim is no
ordinary causal claim about the relationship between biology and behavior.
The hypothesis of the Extreme Male Brain (EMB) moves from a specific
understanding of a particular clinical diagnosis to claims of a deeper know|-
edge of men and women in general. There are interesting and deep philo-
sophical questions here about whether such knowledge is even possible. Here
I wish to discuss whether EMB is defensible, as well as the implications of
hypothesizing essential differences in mental traits along the lines of gender.

My aim is to investigate the relationship between recent claims made in
psychology and neuroscience about autism spectrum disorders (ASD) and
the broader claim that there is an “essential difference” between male and
female minds.2 Should we look at autism as an extreme version of the male
brain? What, if any, arguments have been produced for this equivalence?
More importantly, what would we gain by seeing autism as a gendered
disorder?

Over the last decade, many other authors have tried to revive the idea that
there are not only basic overall anatomical differences between men and
women, but that our brains in particular are different too.? These brain differ-
ences, they argue, translate into behavioral, cognitive, and affective differ-
ences in ways that are consistent with received ideas about boys and girls,
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men and women. Furthermore, they claim that because of the differences in
our brains, we can explain the differences in the way that men and women
are positioned in society: in our schools, our employment patterns, in our
hobbies and interests, and in our personal relationships. Baron-Cohen predi-
cates his EMB theory on the idea of a Male Brain. He argues that we should
see autism and certain male-typical traits as part of a broader phenotype
generated by sex differences in the brain.# Some researchers have called this
equation of autistic traits and maleness “intriguing.”3 Steven Pinker has en-
thusiastically endorsed it and, in an unfortunate cover blurb for the paperback
edition, wrote that “The Essential Difference is essential reading.” Others
have accepted EMB and expanded his model to include an Extreme Female
Brain as a pathological condition.® However, the argument equating EMB
and autism has not yet been carefully scrutinized.

| shall try to show that although it seems prima facie plausible that EMB
is true, it is not. The most important basis of this equivalence is an argument
that [ call the Common Cause Argument, It is an argument that Baron-Cohen
never explicitly makes, but I aim to show that is implicit in what he does
argue. I think it is the strongest, most plausible argument in favor of the
equivalence between autism and EMB. It is structurally valid. It does not,
however, succeed. One of the premises is true, but that premise is not rele-
vant to establishing the thesis. However, none of the remaining premises that
are relevant to the conclusion has been clearly established. Without a sound
argument equating autism with the male brain, we should avoid doing so.
Even though the prevalence of autism is significantly sexually dimorphic, it
would be a mistake to see it as a stronger “dose” of The Male Brain, just as it
would be a mistake to see disorders found more often in girls (such as Rett
syndrome) as the Extreme Female Brain.

The primary reason for rejecting EMB is that it is not a well-supported
hypothesis. Should it turn out the specific claims invoked in favor of EMB
are confirmed, the confirmation of those claims would not confirm EMB.
“Sexing the brain™ adds nothing to our understanding of autism. It adds
nothing to our understanding of what causes autism. It adds nothing to our
understanding of how to remediate autism. EMB has the potential to divert
research funding from other research programs that could enhance our under-
standing of autism and provide insight into remediation, if not a cure, for
autistic symptoms.

In addition, promoting this equivalence has serious social implications
that we should not ignore. Baron-Cohen has stated explicitly that science
should be distinct from social policy,” and has said that some of his critics
(such as neuroscientist Cordelia Fine) are merely advancing a feminist politi-
cal agenda.® Instead, even if unintentional, the equation of autism with the
male brain advances another agenda: what Erik Turkheimer calls “belligerent
defenses of stereotypical masculinity in evolutionary psychology.”® Baron-
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Cohen uses EMB to argue that the low representation of women in the
natural sciences, mathematics, computer science, and engineering is a prod-
uct of biological differences in the brains of men and women. This has clear
political implications, despite Baron-Cohen’s professed neutrality. More re-
cently, he has argued that the male brain is “truth-seeking” in a way that the
femnale brain is not.!® While his goal may be to valorize certain forms of
autism and increase tolerance for poor empathizing, the sexist implications
are clear: we should not expect women to succeed at the same rate as do men
in the higher-paying, higher-prestige disciplines of math, science, and engi-
neering.

WHAT IS AUTISM?

Important scientific research, including that of Baron-Cohen, in the last two
decades has helped us to understand autism—and in particular, to understand
the nature of autism as a biologically based neurodevelopmental condition.
We now know more about what autism is not than ever before. We know that
it is not psychogenically produced by “refrigerator mothers.” to use twentieth
century psychologist Bruno Bettelheim’s cringe-making phrase. We know
that vaccines do not cause autism. We know that autism has a significant
genetic component, with hundreds of genes and epigenetic factors involved.
We know that monozygotic twins have a higher rate of concordance in the
diagnosis than the concordance of dizygotic twins, but the difference be-
tween MZ and DZ twin rates of concordance is much lower than previously
thought. A 2011 Stanford University study shows that MZ twins have a
concordance rate of .77 and .31 for ASD.!! ASD is thus moderately heritable,
whereas in the past autism was regarded as one of the most highly heritable
of psychiatric conditions. Researchers suspect numerous spontaneous, nonin-
herited mutations of having a cumulative causal effect. 2 In rare cases, mater-
nal exposure to certain drugs during crucial periods of fetal development
contributes to autism, although toxins account for a tiny minority of cases. '*
We also know more about how to remediate some of the symptoms of autism
with behavioral interventions, particularly with various forms of applied be-
havioral analysis (ABA).4
There are several major contenders for conceptualizing autism.

1. “Weak Executive Functioning” theory implicates impairments in the
ability to regulate cognitive and atfective function.!s Executive func-
tioning allows us to regulate our emotions, respond to new informa-
tion and adjust our behavior accordingly, and shift attention when
necessary. Broad deficits in executive functioning could explain why
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so many people with a diagnosis of ASD do poorly on the Sally-Anne
test even when they do not have subnormal IQ.

2. “Weak Central Coherence” theory emphasizes the tendency among
those with ASD to focus on particular parts of a situation or visual
field rather than grasping the entity as a whole. Thus children with
ASD often focus on parts of a face but have impairments in the ability
to recognize the face as a whole, and they outperform typical children
on certain detail-oriented tasks and the Embedded Figures test.'6

3. “Mindblindness” emphasizes the deficits in people with autism in the
area of recognizing and responding to the emotions of others.!” Relat-
ed to this is hypothesis of a hypo-functioning amygdala as the root
cause of abnormal social interactions in those with ASD.#

4. Most recently, “Intense World Theory” hypothesizes that atypical de-
velopment of the brainstem leads to multiple deficits in the ability to
process sensory information in a modulated way. In essence, this theo-
ry attempts to explain virtually all the symptoms of autism (including
many of those not listed in the last three versions of the DSM but
widely recognized by researchers and clinicians) as sequellae of the
autistic brain’s extreme overreaction to stimuli. In contrast to the
Mindblindness/Hypo-functioning Amygdala theory, this account pos-
tulates a hyper-functioning amygdala.!® It also attempts to account,
relying as it does on a theory of atypical brain stem development, for
the difficulties with fine and gross motor skill observed in people with
ASD, as well as atypical sensitivities to sound, light, taste, touch, and
pain.

Still, we cannot yet claim to know what autism is, let alone claim to under-
stand what causes it. The current science of autism is still very much dynam-
ic. Despite the present consensus that autism is not psychogenic but is bio-
logically based and is a disorder of the brain, ASD is always diagnosed
symptomatically, usually using the criteria of the Diagnostic and Statistical
Manual of Mental Disorders (DSM) of the American Psychiatric Associa-
tion. These criteria have evolved over time, and may continue to evolve. Like
almost all of the other disorders of the DSM, there is no physiological test for
autism. No blood test, genetic test, or brain-imaging can diagnose autism,
although genetic tests often differentiate between diseases with autistic
symptoms (such as Fragile X) and autism. Measurable biological phenomena
(such as seizures) and behaviors such as hand-flapping and self-stimulating
behavior (“stimming”) are associated with autism, but none of these associat-
ed phenomena are officially diagnostic. The prevalence of autism appears to
be rising, and although some of the rise in prevalence can be explained by
factors such as better identification, diagnostic substitution and parental age,
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a surprisingly large amount of it (by one estimate, perhaps 40 percent of the
increase) remains unaccounted for.20

Although researchers and clinicians regard autism as a biologically based
disorder, autism is not identified with its underlying biology. In particular,
disorders that used to be considered forms of autism (such as the degenera-
tive disorder Rett syndrome) have been reclassified as separate disorders
principally because their specific biological basis and etiology has been iden-
tified. In the case of Rett syndrome, a specific de novo mutation of the
MECP2 gene on the X chromosome causes virtually all cases of the disease.
Consequently, although it appeared in the DSM-III as a type of autism, the
fourth incarnation of the DSM (DSM-IV) removes it and Rett syndrome will
not be associated with autism in the DSM-¥.2! Other disorders with known
chromosomal or genetic causes such as Down syndrome, Fragile X, and
tuberous sclerosis may involve some “autistic features™ (especially in the
case of boys with Fragile X), but are not classified under the general term
“autism.” In other words, it appears that when autism has a clearly identified
genetically based culprit, clinicians and researchers no longer classify it as a
form of autism.

Given all of this, it is difficult to make the case that we know what autism
is. And yet Baron-Cohen argues that we do know what it is, and that it is a
version of the Male Brain. It seems a dangerous error to use the emerging
scientific research about autism, when autism is poorly understood, to under-
stand sex differences in cognition and behavior more generally. Conversely,
it seems dangerous to view autism through the lens of sex differences. To do
so risks distorting both our understanding of autism and our understanding of
sex differences.

THE SEXUALLY DIMORPHIC MIND

Philosophers have long attributed sexual dimorphisms in cognitive, emotion-
al, and moral traits to humans, and from the ancient philosophers all the way
to the early modem period of philosophy, those dimorphisms were derogato-
ry toward women. Aristotle claimed that all females are a natural deformity,
ultimately due to their lack of sufficient heat, and their reasoning faculty is
defective in that it “lacks authority.” Kant was famous for denying that
women had a sense of justice, and worried that they were congenitally inca-
pable of impartiality. Hegel thought that women were incapable of philo-
sophical thinking.2? These early theories of sexual dimorphism of the mind
did not necessarily point to the brain as the source of the difference.

A few male philosophers such as John Locke?* and John Stuart Mill?4
downplayed natural differences between the sexes, as did women such as
Mary Wollstonecraft and Harriet Taylor Mill, but philosophers and *natural
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philosophers” (the precursors of experimental scientists) continued to defend
the existence of sexually dimorphic mental traits well into the twentieth
century.

The modern project makes use of research on hormones, brain structure,
and various forms of brain imaging—especially functional magnetic reso-
nance imaging (fMRI) in ways not previously possible. Most recently, the
human genome itself has been targeted as the source of sex difference, al-
though the idea of “two separate genomes” has been subject to significant
criticism. 2% Additionally, some (but not all) contemporary versions of the
theory insist that men’s and women’s brains and minds are fundamentally
different, but one is not better than the other. Baron-Cohen argues that nei-
ther the male brain nor the female brain is superior to the other, but that these
brain differences make us more or less suited for certain occupations and
activities, some of which are more socially, culturally, and economically
valued than others:

People with the female brain make the most wonderful counsellors, primary
school teachers, nurses, carers, therapists, social workers, mediators, group
facilitators or personnel staff. . .People with the male brain make the most
wonderful scientists, engineers, mechanics, technicians, musicians, architects,
electricians. plumbers. taxonomists, catalogists, bankers, toolmakers, pro-
grammers or even lawyers. 26

There are three parts to the modern version of this project, of which Baron-
Cohen’s EMB thesis is one example. The first part is to show that there are
real and significant sex differences in the cognitive, behavioral, and affective
traits of men and women. One scientist or another has argued that the follow-
ing traits are sexually dimorphic: mathematical and verbal proficiency, per-
formance on tasks of spatial rotation, orienteering, aggression, psychopathy,
mind reading and empathizing, interest in competitive sports and competition
generally, rough-and-tumble play, interest in children and child care, interest
in people, sex drive, sensory-seeking behavior, left-handedness, and interest
in color.

The second part is to show that differences in some combination of brain
structure, brain functioning, brain development, and brain chemistry can ex-
plain the alleged dimorphism, and that these brain differences are not them-
selves due to culture. This is an important qualification. Those who reject the
Extreme Male Brain hypothesis can accept that there are sex differences in
behavior, affect, and interests that are based in the brain, but may argue that
those brain differences are themselves a function of culture. While environ-
mental factors can influence the direction of the structure and chemistry,
biology, the argument goes, is the ultimate source of the difference and can
explain it.
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The third part of the project is to show that there is evolutionary pressure
in favor of this dimorphism that explains its existence. Evolutionary psychol-
ogists, like the sociobiologists of the 1970s and 1980s, focus on the role the
natural selection might play in the development of such dimorphisms. Evolu-
tionary arguments are usually of the form “it makes sense that...” and come
after a genetically based difference between the sexes is postulated. A natural
selection argument shows how a genetic difference arose. Evolutionary
psychologists argue that genetic differences between the sexes have been
adaptive for humans by creating a division of labor between the sexes related
to their reproductive roles. This third evolutionary part is not essential to the
main project of explaining the alleged sexual dimorphism in mental traits,
because not every biological difference, whether it is an average difference
between, say, adult height among different populations of people. or whether
it is an average difference in body mass between men and women, will have
served an adaptive function. Some differences are random and have no iden-
tifiable function. It could be the case that such a dimorphism, were it to be
demonstrated, plays no causal role whatsoever in reproductive success, but is
just an accident of nature. Nevertheless, the evolutionary component is im-
portant, because scientists often use it as supporting evidence for the first
two. Baron-Cohen himself speculates that evolution has played a role in
selecting for the dimorphism he ascribes to humans. For example, the weaker
empathizing that Baron-Cohen says is characteristic of men might be useful
because it “makes it easier for you to hit or hurt someone, or in less extreme
ways, simply to push them aside in competition, or abandon them when they
are no longer useful to you.”?” On the other hand, stronger empathizing
might be beneficial to women because “‘a high-empathizing female, engaged
in childcare, is better equipped to create a community of friends who could
watch over her children when she is unable to keep an eye on them all of the
time.” 28

The thesis of the EMB fits squarely into a larger group of theories in the
history of science. An interesting asymmetry in his theory is the focus on the
Male Brain and its “Extreme” version, and not the Female Brain and its
“Extreme” version. Why does Baron-Cohen focus on the Extreme Male
Brain, and not the Extreme Female Brain? This asymmetry occurs because
Baron-Cohen claims that ASD should be understood as an extreme amplifi-
cation of typically male mental traits, with accompanying deficits in typically
female traits. However, there is no developmental disorder identified with the
amplification of any “typically female” traits—e.g., being very good at iden-
tifying and responding to emotions. Bernard Crespi and Christopher Badcock
have defended the idea of schizophrenia as “The Extreme Female Brain” in a
recent lengthy paper with commentary in Brain and Behavioral Sciences.>
Badcock has turned the idea into a full-length monograph. In The Essential
Difference, Baron-Cohen seems to dismiss the idea of an extreme female
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brain.3! However, more recently he seems to have changed his mind and has
“postulated” an Extreme Female Brain; as of this writing he has not yet
discussed it or defended it at any length. 32

THE MALE BRAIN AND THE EXTREME MALE BRAIN

Which do we understand first? The Extreme Male Brain or the Male Brain?
In places, Baron-Cohen seems to understand typical (i.e., nonautistic) human
populations through the lens of autism. Thus it is useful to look at his con-
ceptualization of autism first. He understands ASD as first and foremost, a
failure of mind reading: a kind of “mindblindness™ in which people have
deficits in the ability to accurately ascribe and interpret the beliefs, emotions,
and actions of others. These deficits lead to diminished ability to interact
with others in normal (i.e., socially expected) ways. Initially, the focus was
on the inability of children with autism to pass the famous Sally-Anne test,
which he and many others regard as a test of the subjects’ ability to accurate-
ly identify beliefs in others.3? Later, the affective response to the mental
states of others became the focus: people with autism do not merely have
difficulties in understanding other minds, but they also do not have typical
responses to the emotions they do identify. They are often less distressed or
activated by others who are in distress, even when they understand that the
other person is in distress.34 He calls this combination of mindblindness and
atypical responsiveness “hypo-empathizing.”35 Empathizing is “the drive to
identify another person’s emotions and thoughts and to respond to these with
an appropriate emotion.”3¢ This drive, he argues, is underdeveloped in peo-
ple with ASD.

But autism involves other features as a well as impairments of social
interaction. The three main or “core™ features presently identified with autis-
tic disorders, according to the DSM-IV, are (1) impairments in social interac-
tion, (2) impairments in communication, and (3) restricted interests and
stereotyped or repetitive behavior. (The WHO has a slightly different set of
criteria, but the DSM-IV is more widely used in North America.) However,
the diagnostic criteria in the DSM-IV are highly disjunctive.3” There is no
simple set of necessary and sufficient conditions for receiving an autism
diagnosis. The result is that many people with an autism diagnosis look very
different from one another.

“Mindblindness” is Baron-Cohen’s way of conceptualizing the impaired
ability of people with ASD to understand and respond to what other people
are doing and thinking: ASD people have an impaired or absent (or, some
might argue, simply delayed) “theory of mind.” Mindblindness with atypical
(dampened) responsiveness to others’ mental states conceptualizes the first
diagnostic criterion: impaired social interaction. But what about the other
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two criteria? The second criterion, having to do with communication, is quite
variable and not always pronounced in people with ASD. People with Asper-
ger’s do not have a delay in the acquisition of functional language, although
sometimes they demonstrate atypical inflection and prosody. Yet those with
Asperger’s are part of the group of those with ASD, and Baron-Cohen in-
cludes them in his theorizing about the Extreme Male Brain. Indeed, they
seem to be his paradigmatic cases of The Extreme Male Brain. Other people
with ASD may have no functional language, and still others can communi-
cate only through a keyboard or via pointing. However, the third criterion
includes the restricted interests, and in many cases, the restricted interests of
those with ASD involve so-called “static” (as opposed to dynamic) systems:
systems of letters or numbers, train tables, actual trains. People—human
beings—are Baron-Cohen’s paradigmatic example of dynamic systems, be-
cause people are constantly changing in response to their inputs, and people
cannot be described as functions with unique outputs for a given input.
Electrical switches and mathematical formulas are his examples of static,
lawful systems.3* Baron-Cohen says -that “systemizing is a new concept,”
and he is indeed using the term in an unusual way. A system in his sense is
“something that takes inputs and deliver outputs [sic].”3” In particular, sys-
tems with “predictive value” are particularly attractive to systemizers: sys-
temizers prefer lawful systems with less variability in the possible outputs
given inputs. The minds of people are not, he says, systems in this sense.
People do not behave in a law-like, predictable manner; consequently, “[t]his
is why systemizing the social world is of little predictive value,40

This last diagnostic criterion is the basis of Baron-Cohen’s claim that
ASD involves hypersystemizing, whereas the first criterion is the basis of his
claim that ASD involves deficits in empathizing: the hypoempathizer also
tends, he argues, to be a hypersystemizer, focusing on predictable. lawful
systems. So Baron-Cohen’s hypothesis of the Extreme Male Brain is a mod-
ification of his earlier hypothesis that ASD is essentially mindblindness:
ASD is mindblindness plus inappropriate responsiveness plus *‘system-
awareness:” hypoempathizing with hypersystemizing.

Baron-Cohen has argued that we should think of autism spectrum disor-
ders as an extreme form of the kind of brain that men tend to have: a brain
that “systemizes™ well—or at least a lot—(hence the S-type) but does not
“empathize” well—or at least a lot (hence the E-type). People with S-type
“male” brains are not attracted to the world of people, but they are intcrested
in machines, mathematics, and scientific, law-like systems. People with E-
type or “female” brains are interested in people; they are prone to think about
the minds of other people, and they tend to respond more appropriately to
them. They find it rewarding to engage with other people. In general, he
argues, women tend toward more E and less S, and men tend towards more S
and less E, although most people have a more or less “balanced™ brain,
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somewhere in the middle of the bell curve. Furthermore, Baron-Cohen postu-
lates that those who hypersystemize tend to also be hypoempathizers: in
other words, S and E are inversely correlated.*! The combination of these
two features in people with autism is not, he argues, a coincidence, but they
are causally linked. Those who have this combination in an extreme enough
form may be diagnosed with ASD.

However, Baron-Cohen also argues that his account of the nature of ASD
does not just explain atypical or disordered brains, but also explains the
distribution of E and S brains among the general population. And this in turn
explains why we see gender divisions in social structures: on average, men
are better at certain things than are women, and on average, women are better
at certain things than are men. Baron-Cohen is emphatic that not all women
are pure E and not all men are pure S, and that one’s sex cannot serve as a
certain predictor of one’s brain type: some men have “the female brain” and
some women have “the male brain.” Rather, he argues that the average
differences in the brains of men and women mean that women tend to be
better empathizers and men tend to be better systemizers, although there is a
normal distribution for both men and women of both of these traits. So some
men are poor systemizers and strong empathizers, and some women are
strong systemizers and poor empathizers. This, he argues, can explain the
gendered division of labor in our culture, including the gendered division
within family structures and the workplace. It can even explain our choice of
toys and hobbies. He points out that he knows some women who are very
good with computers and that he knows some men who are very nurturing
and caring, and that we should not discriminate against women who want to
engage in S-type activities or against men who want to engage in E-type
activities. Being male does not automatically guarantee strong systemizing,
and being female does not guarantee strong empathizing.4? Nevertheless,
there is a strong tendency of men to be good at what he calls systemizing and
poorer than women at empathizing, and a strong tendency of women to
empathize well but not systemize so well, and these differences in patterns of
thought, emotion, and interest can be explained by biology. Furthermore, he
argues that because of this, we should not be surprised when women are not
represented proportionately to their numbers in systemizing professions,
such as mathematics, computing. engineering, accounting, and the sciences.
In fact, he argues that “we should not expect the sex ratio in occupations such
as math or physics to ever be 50-50 if we leave the workplace to simply
reflect the numbers of applicants who are drawn to such fields.”#}

Baron-Cohen appears to use the case of autism as evidence for the Male
Brain/Female Brain dichotomy, because autism, in all of its various forms, is
much more common among males. There is broad consensus that the ratio of
boys to girls with autism is 4:1, and the ratio of boys to girls with Asperger’s
syndrome is 10:1. People with Asperger’s, by definition, have normal 1Qs
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and do not have significant delays in language acquisition. This alone has led
some to conclude that male brains are different from female brains because
of their proneness to certain pathologies; but Baron-Cohen wants to argue
that “non-pathological” (i.e., typical) humans without an ASD diagnosis
show the same pattern of gendered traits. Hence the Extreme Male Brain
theory appears to be the evidence for the Male Brain Theory.

AN ESSENTIAL DIFFERENCE?

The title of Baron-Cohen’s popular book on this topic is The Essential Dif-
ference. However, what does he mean when he says that this difference
between men and women is essential? Baron-Cohen does not explain what
he means by “essential” in his book, despite the title. He does not use the
word very much beyond the first page. So what could he mean? Baron-
Cohen’s book is about men and women as kinds of people and the character-
istics of those kinds of people. Philosophers often talk about essences with
respect to kinds. In this sense, an essence is the set of necessary and suffi-
cient conditions that makes something an example of a kind of thing. For
example, one might argue a la Kripke that the essence of gold is its atomic
number 79, and the essence of water is its chemical structure H,0.# Being
malleable and yellow are not part of the essence of gold; something could
have these features and not be gold. Something that is wet, clear, and potable
is not necessarily water; it requires the structure H,0. However, Baron-Co-
hen never argues that there is an essence, in the sense of necessary and
sufficient conditions, of the male brain and he never argues that there is an
essence of the female brain. He instead argues that “female brains are pre-
dominantly hard-wired for empathy. The male brain is predominantly hard-
wired for understanding and building systems.”*5 Elsewhere he amplifies this
claim: he is talking about average differences between men and women.
These are not essential differences.

What about individual essences? “Uniessentialist” views make claims
about the unity and identity of individuals, rather than kinds. ¢ Maybe having
an S-type brain makes a person who he is or who she is, so that person would
not be the same person if he or she did not have an S-type brain. Perhaps a
person who had an S-type brain would cease to be the same individual if,
through some chemical or structural change in his or her brain, that individu-
al no longer had S as a characteristic. Similarly for the E-type brain. We can
imagine how a person might argue that if she did not have autism, she would
not be the same individual; she would be somebody else, even though she
would be the same person if she were an inch taller or if she hated the taste of
maple syrup. However, Baron-Cohen never discusses essentialism. He never
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makes any claims about whether I would still be me if I stopped being a
systemizer or an empathizer, and he never discusses individual essentialism.

Instead, Baron-Cohen seems to be claiming that the differences between
male and female brains are basic and fundamental with great significance.
But in what way? He is making at least three claims. First, he argues that the
differences between male and female brains are biologically based in nature.
This might seem obvious—how could brains differ in some way orher than
biologically?—but it is not. For one thing, environments can cause biological
differences in organisms. Some of these biological differences are then per-
manent. Environmental exposure to certain chemicals that mimic estrogens,
for example, can cause physiological changes in animals—including a
change in the animal’s sex. Water temperature determines the sex of some
amphibians under certain conditions, although the primary mechanism for
sex determination is genetic.4? Recently, it was discovered that female
sharks, which normally reproduce sexually, can begin to reproduce partheno-
genically when kept in tanks isolated from male sharks.4® Such a shark is
biologically parthenogenic, but its sexual features are not based in the nature
or essence of the animal in the sense that Baron-Cohen seems to be using.
There is no “essential difference” between the parthenogenic female shark
and the non-parthenogenic female one; they are morphologically similar at
the start, but dissimilar environment triggers the change in biology.

One might argue that men and women have different brains (in Baron-
Cohen’s sense) because of the environments they are exposed to. Smiling at
girls more, for example, might change their brains to make them more E, and
in turn cause behavioral differences. But Baron-Cohen appears to be arguing
that in typical developmental environments, including fetal environments,
male and female brains develop differently. They do so because of the differ-
ent hormones that are found in the uterine environment. In particular, he is
claiming that natural variations in fetal testosterone produce average differ-
ences in mental traits between the sexes; and, since on average males are
exposed to more fetal testosterone than are females, males have more of the
mental traits associated with fetal testosterone. In short, he is arguing that
male brains and female brains are organized differently because of their
naturally different development. This organization is not temporary, but per-
manent, and has lasting consequences for behavior. Most crucially, occurring
in utero, it is not subject to the influences of culture. While Baron-Cohen
claims that these differences are natural and biological, he does not claim that
they are immutable, the way having an X and a Y chromosome throughout
one’s cells is immutable. 1t might be possible to eliminate or reduce the
differences between female and male brains and the associate behavioral
differences. either through behavioral interventions or through biomedical
treatments.

Autism and the Extreme Male Brain ]S

Second, he also argues that these differences, while average, have signifi-
cant and measurable behavioral implications. Higher levels of fetal testoste-
rone, more typically found in the amniotic fluid surrounding male fetuses,
predict a more S-type brain, and lower levels surrounding female fetuses
predict a more E-type brain. He makes the extremely controversial claim that
we can observe differences between female and male babies in the very first
hours of life: “from birth, females look longer at faces, particularly at peo-
ple’s eyes, whereas males are more likely to look at inanimate objects.”4°
The behavioral differences, he argues, are significant and measurable: both
statistically significant (in the sense that the observed differences are not
produced by chance) and large. They are not miniscule, insignificant differ-
ences between male and female brains.

Third, he argues that not only is the sex difference significant, but also
that it is important. You might think that this is a distinction without a
difference. But when something is significant, it is more than just a little bit;
it is not trivial; it is substantial. So, for example, men tend to be significantly
hairier than women, on average. However, one might argue that while there
is a significant sex difference in average hirsutism, it is not an important
difference; it doesn’t matter much in the sense that it does not have important
consequences. Baron-Cohen is claiming that the difference here is important
in the sense that it has substantial consequences for the functioning of males
and females. The preferences, hobbies, habits, and social roles of women are
as different as they are because of these significant differences in biology. (It
can, he argues, explain the small number of women in certain fields of
science.) Moreover, the average brain differences can explain pathologies
such as ASD, which are sexually dimorphic in their prevalence. When so
many more males have ASD, and ASD is a significant impairment, this is an
undeniably important difference.

Thus Baron-Cohen argues that certain differences between male and fe-
male minds are biologically based, measurably significant, and highly rele-
vant to our functioning. This is what he appears to mean by “the essential
difference.” Understood this way, however, one might object that this still
does not seem to be “the essential difference” in the ordinary sense of a
single trait that makes males the kinds of beings that they are and females the
kinds of beings that they are—a Kripkean essence. Calling something “the
essential difference” seems much stronger than the interpretation I have of-
fered here. However, because Baron-Cohen never explicitly states that E and
S are the single most important traits of men and women, or that E and S are
definitive or constitutive of men of women, the use of the term ‘essence’ is
misleading. The E/S theory is not really a claim about essences. The E/S
theory is actually a claim about average differences between the sexes that
are said to be biologically based, significant, and have important conse-
quences.
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FETAL T AND THE COMMON CAUSE ARGUMENT

How is the “essential difference™ or E/S theory relevant to autism? What is
the relationship between the claimed average differences in male and female
brains, the claimed average differences in the behavior and functioning of
typical males and females, and the differential prevalence of ASD among
males and females? What causal claim is he making? At times he seems to
argue that average behavioral differences between the sexes can “help us to
understand” autism.5 This sounds as if basic sex differences in the brain
explain why autistic people are the way they are, and why there are more
males with autism than females. At other times, he seems to argue that facts
about ASD help to explain why typically functioning men and women are as
different as they are. Men are from Mars and women are from Venus, we
might say, because men are a little bit autistic. Misunderstandings occur
when we don’t recognize that there are average differences between what
men are good at and find interesting (systems) and what women are good at
and find interesting (people). Men do not interpret and respond to emotions
the same way that women do, and they enjoy machinery more. And we
should therefore not be surprised when the systemizing found in autism is
expressed in the general male population as greater mathematical ability:
hence the disproportionate number of men in the STEM (Science, Technolo-
gy. Engineering, and Mathematics) disciplines, particularly mathematics,
physics, and engineering.5’ Nor should we be surprised that women, who are
less likely to be systemizers and more likely to read and respond to people’s
emotions appropriately, are found in the caring and helping professions, such
as teaching and nursing.

Baron-Cohen’s main argument appears to be as follows. Sex differences
in mental traits and the symptoms of ASD are both the result of a common
cause: differences in the brain that begin in utero, triggered by fetal testoste-
rone. Brain differences can explain observable behavioral and psychological
differences between typically functioning men and women. At the same time,
he argues, they also explain the particular symptoms of ASD, the higher
prevalence of ASD among boys and men, and the correspondingly lower rate
of ASD in girls and women.52 More men are autistic and more men are
mathematicians and engineers for the same reason: fetal testosterone.

Schematically. the argument can be represented as follows:

1. Fetal testosterone is causally relevant to the symptoms of ASD.

2. Fetal testosterone is causally relevant to certain mental traits: higher
systemizing and lower empathizing.

3. Both ASD and the mental traits of higher systemizing and lower em-
pathizing are more common in males: they are “male-prevalent.”
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4. ASD is simply a more intense version of the male-typical mental traits
produced by fetal testosterone: they are part of the same broader
phenotype.

5. If one set of symptoms is simply a more intense version of another set
of symptoms, and they are produced by the same cause, then they are
the same phenomenon.

6. ASD = EMB: Therefore, ASD should be understood as the Extreme
Male Brain.

This argument asserts that two phenomena A4 and B have a common cause;
that both 4 and B are male prevalent; and that 4 and B are different inten-
sities of that same phenomenon. It concludes that because of this, 4 and B
should be understood as essentially the same thing. The assertion of a com-
mon cause, male prevalence, and the interpretation of mental traits as autistic
traits are jointly used to make the case that ASD and the male brain are
essentially the same thing. As I shall argue below, this argument has a valid
structure, although male prevalence should not be used as evidence for EMB.
Rather, if EMB is true, it would be an explanation of male prevalence—male
prevalence does not itself support EMB.

This raises the question of causal mechanism: how does fetal testosterone
produce average sex differences and which ones? How could it contribute to
the developmental disorders of autism? Most scientists accept that sex hor-
mones, including testosterone, estrogen, and estradiol, have two different
kinds of impact on mammalian tissue: organizational and activational. Hor-
mones organize tissue when they create different morphologies (e.g., when
they play a role in the development of testes in typically developing boys).
They play an activational role when they trigger certain events, such as
puberty.5* Baron-Cohen argues that fetal testosterone is particularly impor-
tant because it organizes the brain early on in utero, in addition to activating
body and brain changes later in life. Estrogens also play a role in both
organization and activation, but as Baron-Cohen notes, this class of sex hor-
mones makes the activational/organizational distinction problematic. because
the organizational effects of estrogen continue for a very long time.>* More
importantly, higher levels of testosterone in the developing fetus are, he
argues, correlated with more “male typical patterns of behavior.”>* Some of
this behavior, he claims. is the same behavior seen in autistic people where it
is present to a greater degree. Since ASD is a biologically based developmen-
tal disorder that by definition develops before the age of three, Baron-Cohen
speculates that the same mechanism—fetal testosterone—that produces sex
differences in behavior also produces autistic traits.

Why are sexually dimorphic behavioral features and autism not possibly a
deficiency or preponderance of estrogen or estradiol? After all, both males
and females manufacture androgens such as testosterone as well as the other
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sex hormones. Testosterone is not the only hormone that organizes or acti-
vates. Briefly, Baron-Cohen finds no evidence that average differences in
fetal estrogen correlate with either sexually dimorphic mental traits or ASD,
or any other developmental disorders. Boys typically experience a surge in
testosterone in utero that rises briefly at birth and then dissipates until puber-
ty. Girls do experience a surge in estradiol shortly after birth, and it remains
relatively high. Baron-Cohen says “there is little evidence for an effect of
estrogen on rough-and-tumble play or reproductive behaviors,” while there is
more evidence that testosterone affects the expression of these behaviors.
Even in a case where the placenta produces a very high level of estrogen, this
estrogen is bound to alphafetoprotein in fetal blood, making it impossible for
the estrogen to enter the fetal brain; 6 AFP disappears at birth. In addition, in
the case of males born with no androgen receptors (Complete Androgen
Insensitivity syndrome, or CAIS), their appearance is phenotypically female;
their physical appearance, especially in the case of a complete lack of recep-
tors, is female. So it appears that testosterone alone can play a role in mascu-
linizing both phenotypic presentation as well as behavior.5? If there is a
probable common cause among the sex hormones for autism and sexually
dimorphic behavior, testosterone appears to be the most likely suspect. >
Baron-Cohen does not claim to know the actual mechanism through
which fetal testosterone produces dimorphic effects on the brain. So far, he
has relied on correlational studies involving amniotic fluid, cord blood at
birth, and salivary or serum levels of testosterone in adults. >* His conceptual-
ization of autism as “extreme male brain” was first published in 1997, when
not many correlational studies were available. By 2004, he was able to use
eleven correlational studies to discuss the effects of testosterone on behavior,
and the results of those studies were quite mixed, as I shall discuss below.
There are some serious problems with this hypothesis. Baron-Cohen cites
no studies or data correlating fetal testosterone and autism. Further research
in this area is ongoing. Neuroscientist Lisa Eliot suggests the opposite con-
clusion, arguing that “if autism is caused by extreme testosterone exposure,
then you would expect to find that boys with the highest prenatal testosterone
levels are the ones who end up being diagnosed with the disorder, while boys
with lower prenatal testosterone exposure would be diagnosed much less
often. This is not the case.”® Another problem involves the case of those
who lack androgen receptors. One would expect to find that those XY per-
sons with CAIS, who, due to a genetic mutation on the X chromosome lack
receptors for testosterone entirely, would never have ASD. However, no one
has demonstrated or even reported this. This is perhaps in part because CAIS
is relatively rare, making the prevalence of autism in that population more
difficult to study reliably.¢' In other words, there is no research showing that
higher fetal testosterone levels in either sex increases the probability of the
subject receiving a diagnosis of autism. The causal claim that fetal testoste-
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rone is causally relevant to autism or ASD is speculative in the absence of
this research.

Moreover, even in “idiopathic autism” (i.e., autistic features not caused
by a known inherited genetic disorder such as Fragile X or tuberous sclerosis,
or some of the genes on chromosomes 15, 22, and 7) many genes have been
implicated.3 In particular, de novo mutations seem to contribute to a signifi-
cant percentage of the cases of autism—upwards of 10 percent.5* These
mutations (like the mutation responsible for Rett syndrome) are not inherited
but are spontaneous germ-line anomalies. Since specific genetic anomalies,
inherited or not, raise the probability of receiving a diagnosis of autism, it
appears that fetal testosterone could at best be a partial cause of ASD.
Baron-Cohen himself has suggested that the higher levels of fT (fetal testos-
terone) that produce autism have an inherited genetic basis.®> Baron-Cohen
does not dismiss the heritable genetic component, although he acknowledges
it mostly by pointing out that parents and grandparents of those with ASD are
more likely to have “autistic traits.” rather than pointing to the specific genet-
ic mutations that have been implicated to date.® Given the research implicat-
ing such a wide range of de novo mutations, is it possible that fT is implicat-
ed in all of most of ASD produced by these? Whether a genetic factor is
inherited or not may ultimately become diagnostically significant, if not dis-
positive. In fact, it appears that when autism is associated with an inherited
genetic disorder (such as Fragile X) and or a de novo mutation (such as Rett
syndrome), individuals with that disorder are “undiagnosed” with autism (or,
more accurately, reclassified according to “diagnostic substitution” and not
regarded as appropriate research subjects for studies of autism proper. By
such diagnostic substitution, individuals are “sub-typed” out of the class of
people with ASD. Indeed, if this practice continues, the class of persons with
ASD may be typed more finely until either the disorder no longer exists. or
exists exclusively of a subgroup of individuals with de novo mutations and
some other triggering factor.).

Nevertheless, it is possible that we may find evidence to support the claim
that higher levels of fT will be at least one factor in some cases of autism. If
so, will that vindicate the Common Cause Argument? As | aim to show, even
a positive correlation between fetal testosterone and ASD diagnoses does not
justify interpreting autism as the Extreme Male Brain.

IS THE COMMON CAUSE ARGUMENT A GOOD ARGUMENT?

Let’s look at the argument in detail.

Premise |: Fetal Testosterone and Autism
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As | mentioned above, the first premise of this argument lacks support.
There is no evidence as of yet that higher levels of fetal testosterone (fT) play
a causal role in the development of autism. Baron-Cohen points out that there
is some evidence that 2D:4D digit ratio (the ratio of the length of the second
finger to the length of the fourth finger) is on average lower in males and is
lower in people with autism than it is in (normal) females. Citing his own
study on prenatal hormones and 2D:4D, he (controversially) postulates that
the ratio of fT to fetal estrogen is negatively associated with this ratio. Yet
this is not direct evidence that fT causes either male-typical 2D:4D or autism.
There could, for example, be a confounding factor that produces both higher
ratios of fT/fE and lower 2D:4D.

However, future research, such as that being conducted in the Longitudal
Foetal Testosterone Project (at the Autism Research Centre, University of
Cambridge), could vindicate such a causal role, even if only in a subgroup of
people with ASD. So let us provisionally grant that Premise 1 might be true.
If it is true, however, we would need to know whether all or some of the
symptoms of autism are produced by higher levels of fT. In this case, for the
purposes of confirming Baron-Cohen’s theory, we would still need to know
that the specific traits of hvpersystemizing and hypoempathizing said to be
characteristic of ASD are generated by higher levels of fT—not simply the
diagnosis itself. Premise 1 has not been established.

Premise 2: Fetal Testosterone and Sexually Dimorphic Mental Traits

B it what about the second step of the argument: that fT is responsible for
male-typical mental traits? Most of Baron-Cohen’s research seems to be
aimed at providing evidence for this hypothesis, not Premise 1, which is
about ASD in particular. Do higher levels of fT correlate with more male-
typical mental traits—and, more importantly, are these mental traits weaker
versions of those identified in ASD?

Baron-Cohen and others have argued that higher levels of testosterone in
amniotic fluid are a good proxy for fT, and that amniotic fluid levels do
indeed correlate with male-typical behavior. Cordelia Fine has pointed out
that, while this is possible, we do not actually know this.%” Baron-Cohen
denounces Fine as an “extreme social determinis[t]” and defends this claim
by pointing out that actually trying to extract blood from fetuses to directly
test their testosterone levels would be unethical.®* However, Fine did not
suggest that Baron-Cohen should be faulted for failing to conduct such re-
search; she only argues that his claim that amniotic fluid levels are a good
proxy for fT is really just a guess. Rebecca Jordan-Young makes an even
broader critique of the research associating fT and future gender behavior. %
The relationship between the two is simply not well understood. In the ab-
sence of further evidence, this claim is only a conjecture, not a confirmed
hypothesis. However, let us also provisionally grant that amniotic fluid levels
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are indeed a good proxy; we may, in the future, devise an ethical way of
substantiating this claim.

Yet many questions arise from this premise; I cannot address all of them
here. First, how strong is the evidence for the existence of sexually dimor-
phic traits identified by Baron-Cohen et al.? Second, how significant are the
average differences identified? Third, how strong is the correlation between
amniotic fluid testosterone and the average differences? Fourth, should such
differences be understood as differences in systemizing and empathizing?
Fifth, are the sexually dimorphic traits most reliably identified plausibly
construed as weaker expressions of autistic traits?

The biggest problem with this premise in his argument, itself the conclu-
sion of a very complicated argument, is this: the evidence that Baron-Cohen
presents for sexually dimorphic mental traits is not evidence for the S/E
dimorphism that is central to Baron-Cohen’s argument. Stating the claim in
general terms such as “sexual differences in cognition” masks the question of
whether the evidence that supports sexually dimorphic traits is evidence for
sexually dimorphic performances on tests of S and E. And it does not appear
to do so.

Take the very first study that was said to show such dimorphism at a very
early age: the test conducted by Baron-Cohen’s graduate student. This study
is rife with problems. The sample size was rather small at 102. The study was
conducted over ten years ago, yet it has never been replicated. There is a
substantial chance that the researchers knew the sex of at least some of the
test subjects, and on top of it all, newborn infants have very poor eyesight,”
making it implausible that the newborns of either sex could see the face as a
face. But even worse, it does not seem to show that boys tend to systemize or
that girls are more empathetic, on average. Looking at geometric shapes is
not a tendency to systemize. And looking at faces is not empathizing. Even
the claim that girls are (somewhat) more interested in faces is suspect, since
girls could be more neurologically developed (Baron-Cohen and many others
insist that they are) and therefore more able to recognize faces and find them
salient. It shows, at most, a slight tendency among girls to look at faces
sooner after birth than do boys. This is simply not anything like the empa-
thizing interest and skill said to be a typically female trait. And all of this
assumes that the experiment could be repeated without the problems and
with the same results——a very big “if” indeed.

Much of Baron-Cohen’s research purports to show that fT positively
correlates with “autistic traits.”?' The experiment just cited does not try to
show this: it only tries to show an innate average difference between the
sexes in a behavioral/mental trait: the amount of time spent looking at a
representation of a face, rather than a geometric shape, at a specific post-
natal age. Should the above results be replicated, it would still not tell us why
girls looked at the representation of a face slightly longer. Even if future
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research shows that fT levels are negatively correlated with looking at such
representations of faces, it will not show that fT is correlated with autistic
traits, because the above experiment does not show that such behavior is an
autistic trait. Yet Baron-Cohen cites this study as an example of innate differ-
ences in empathizing behavior—a female-typical mental trait. 72

In sum, there is not very strong evidence that there are significant dimor-
phisms in the specific cognitive and affective traits targeted by Baron-Cohen
(and others), and in any case, those traits do not seem to amount to differ-
ences in systemizing and empathizing.

Premise 3: Male Prevalence of ASD

Interestingly enough, this claim gives the most intuitive plausibility to the
EMB hypothesis, and yet turns out to be the least relevant. It is true that
diagnosis rates of autism are significantly higher for males than for females
at all levels of impairment, but especially for those with “high-functioning
autism™ or Asperger’s. However, this does not provide support for the idea
that autism is an extreme form of the typically male brain. There are many
disorders that emerge early in development that are sexually dimorphic. The
best known of these are X-linked disorders found in males, such as Fragile X
and hemophilia. However, there are many other disorders that are sexually
dimorphic and not linked to either sex chromosome, some of which are more
prevalent in women (e.g., Graves Disease and many autoimmune disorders),
and some of which are more prevalent in men. There is no reason to think
that we should use sexually dimorphic prevalence as the basis for giving a
disease a special status as particularly characteristic of or “essentially” male
or female. So why is ASD’s male prevalence not only often cited as evidence
for EMB, but is usually offered as the first piece of evidence??? The answer
is that male prevalence should not be offered as evidence for EMB, because
it is not evidence. Rather, male prevalence is something that requires expla-
nation. While he appears at times to think otherwise, the most charitable
interpretation of Baron-Cohen’s line of reasoning is that male prevalence is
explained by the theory of autism as encompassing both clinical and nonclin-
ical populations as expressions of a broader phenotype: the phenotype of the
Male Brain, characterized by hypersystemizing and hypoempathizing. “Male
prevalence” belongs below the conclusion line, not above it. Indeed, in his
most recent writing. Baron-Cohen has offered EMB as the most plausible
explanation of male prevalence.’ The other candidates he considers are de
novo mutations on the X chromosome as well as mutations on the SRY
region of the Y chromosome. Male prevalence does call out for explanation.
It is misleading to use it rhetorically as evidence that EMB is true. EMB can
only explain male prevalence if EMB is true.
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Premise 4: ASD and Male-Typical Traits Are Part of the Same Broad Pheno-
type

If Premise 4 is correct, it would help to explain male prevalence (Premise
3). The problem, however, is that it is hard to see how, on the basis of
evidence offered by Baron-Cohen and others, Premise 4 is actually correct.
There are several reasons to doubt that it is.

First and probably most fundamentally, there is no single accepted or
even dominant theory as to what autism is. There is substantial disagreement
as to how to conceptualize ASD, despite the relatively clear diagnostic crite-
ria of the DSM-V. Many symptoms, such as extreme sensitivity to noise or
other sensory inputs (especially touch), repetitive behaviors (such as hand-
flapping and “stimming”), and seizures are not listed as “core”™ diagnostic
symptoms, despite their pronounced co-occurrence with other autistic symp-
toms. Many people with ASD are mentally retarded (possibly as many as 50
percent), and yet the EMB pays no attention to this, focusing as it does on
people with Asperger’s who by definition have normal or above-normal 1Qs.
EMB focuses on just two purported symptoms: hypersystemizing (which
Baron-Cohen interprets as a version of the “restricted interests” criterion) and
hypoempathizing (which Baron-Cohen interprets as the basis of the “impair-
ments of social communication” criterion). But should we see autism as high
S, low E?

There are other major accounts attempting to characterize the major or
“core” deficits of autism. Executive functioning, central coherence, mind-
blindness, and *“Intense-World” theory all propose a fundamental way to
understand the disorder. Like Baron-Cohen’s account, each is brain-based,
neurodevelopmental, and attempts to account for the core symptoms of aut-
ism. Intense World theory also proposes to account for common but “non-
core” symptoms. Furthermore, each is grounded in brain and behavior re-
search: observation and brain imaging of live human subjects, post mortem
brain tissue samples from those with autism (although there are not large
amounts of tissue from ASD subjects available), and research on rats, mice,
and monkeys.

The heterogeneity of autism and its syndromic presentation has defied
efforts to identify a single mechanism or set of mechanisms for onset and
development. As Geschwind puts it, because of this heterogeneity in presen-
tation, “it is not surprising that no unifying structural or neuropathological
features have been conclusively identified.””® In other words, no one can
credibly say that we know what autism is, and we do not yet have a candidate
for a major causal mechanism for its development. We cannot say that we
really know what the phenotvpe for autism is. Therefore we cannot claim that
autism is at the extreme end of the phenotype, and that typical males fall
closer to that end of the phenotype than do typical females.
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Premise 5: The Sameness Condition

Under what conditions can we say that 4 and B are the same thing? If 4
and B do not share all of the same properties, they are clearly not identical.
However, under certain conditions, we might say that 4 and B are different
versions or expressions of the same thing. The word “expression” is mislead-
ing, because it suggests that there is unique chromosomal or genetic cause of
autism diagnoses and that different genetic factors (e.g., different numbers of
repeats or deletions on a chromosome, or epigenetic factors) would explain
the differences between 4 and B. No one, certainly not Baron-Cohen, makes
this argument. In this case, in order to defend the Sameness Condition Baron-
Cohen must be arguing that the symptoms of ASD are simply more intense
versions of typically male traits. The concept of color saturation provides a
good analogy here. Two colors can be the same, in the sense that we would
all agree that they are the same color, respond to them as “red,” and perhaps
the measurable wavelength of the light would show that they are both pre-
dominantly the same (e.g., 650 nanometers). However, one may be more
saturated than another, in that less of the light reflected off of the object
would be 650 nanometers; that wavelength would be less dominant in a less
saturated sample of the color. Yet we say they are the same hue.

In the case of a mental trait, we might consider the ability to perceive
sound. A person might be completely unable to perceive sound audibly (al-
though able to feel vibrations), and another might be unable to perceive
sounds unless they are very loud. Another might be able to hear within a
normal range for humans, except when there is a lot of background noise,
making it difficult to listen to a conversation in a crowded room. Still another
might be able to detect lower-frequency sound waves, but not high-frequency
sound. Some people are deaf in one ear, but not both. All of these perceivers
might be said to share the condition of deafness.

Notice that the condition of deafness does not depend upon a common
cause. One might be deaf because of a congenital condition, because of an
inherited condition, or because of trauma to part of the brain or inner ear.
One might become deaf as a result of repeated exposure to loud noises or
simply because of old age. What deaf people share is a functional deficit in
the capacity of hearing. The profoundly deaf and the slightly deaf share the
same condition, but to different degrees.

On the face of it, the condition of deafness would seem to support the
general version of the Sameness Condition. However, classifying all of the
above disorders as the same disorder could be misleading. Someone who
cannot hear because of a brain tumor may lack functional hearing, but it is
unclear that it is correct to say that such a person has the same condition as
someone who lost her hearing due to a high fever in early childhood, even if
the prescribed remediations were exactly the same. Thus it is unclear that
symptoms alone would allow us to say that 4 and B are the same condition.
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Two such people might have much in common. Yet it is not at all clear that
they “have the same thing,” in the way that two people with Down syndrome
have the same thing: three copies of chromosome 21, rather than the typical
two copies. ¢

Even two people with Down syndrome might be said to not share the
“same thing,” in that some people with Down syndrome do not have a tri-
somy throughout their entire genome (mosaicism), and some people with
Down syndrome have a partial duplication of chromosome 21, or a transloca-
tion of part of a chromosome.

What about the “common cause” implicit in the Sameness Condition?
Must the symptoms be more or less intense versions of each other and have
the same cause, as in the case of Down syndrome? This seems too strong. If
one person becomes deaf because an early trauma to part of the ear, and
another becomes deaf due to genetic causes, they are still both considered
deaf. Similarly, if one person has ASD produced by, say, exposure to valpro-
ic acid, and another has ASD clearly not produced by exposure to any toxin
in utero, they still share a diagnosis of ASD.

The Sameness Condition seems, as a general rule, too strong. Diseases are
usually understood functionally, often without an established etiology. How-
ever, even if some features of autism seem like “darker hues” of some stereo-
typical male behaviors, that doesn’t mean that they do have a common cause.
We cannot assume without better arguments that the S/E paradigm is useful
for understanding the etiology of autism. If autism and male-typical mental
traits have a common cause, that would not show that they are the same
thing. Similarly, if ASD and male-typical mental traits are different shades of
the same hue, establishing a common cause is not necessary. However, nei-
ther the claim of a common cause, nor the claim that ASD and male-typical
mental traits are different intensities of the same phenomenon, has been
established. The main problem is not the common cause, but the issue of
whether male-typical mental traits are well understood, and whether they are
sufficiently similar to autistic traits so that we can see them as different
shades of the same phenomenon. I do not think this has been established.

CONCLUSION: WHY EMB NOW?

From all of this I conclude that there is no sound basis for regarding autism
as a “male” disease, or as a form of an Extreme Male Brain. It is male-
prevalent, but so are many other diseases. The symptoms and causal mecha-
nisms that lead to a diagnosis of ASD are heterogeneous and still poorly
understood. In addition, the average differences between male and female
brains, and average differences in the cognitive and affective traits in the
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typical population simply do not clearly line up with differences between
those with ASD and those without. As one group of researchers puts it, “The
autistic brain functions differently, sometimes more like men, sometimes
more like women, but we should consider that it might actually function in its
own unique way.” 7’

So how is it the EMB has come to be so widely referenced and enthusias-
tically endorsed, especially by researchers and lay people outside of the field
of autism research? First, developing brain science has led us to become
more confident that we can understand not only what the brain looks like, but
also how it works, and how it is the source of our behavior, both in clinical
and nonclinical populations. Autism is known to be a brain-based develop-
mental disorder, and autism research is rapidly expanding as well as one of
the more intensively funded areas of research. Second, popular books about
sex differences, from John Gray’s Men Are from Mars, Women Are from
Venus to Louanne Brizendine’s The Female Brain, claim to identify signifi-
cant biologically based differences in the behavior, interests, and abilities of
men and women. Given the male prevalence of ASD, Baron-Cohen was able
to forcefully articulate his theory in ways that resonate with popular under-
standings of sex differences, making EMB a widely accepted understanding
of autism. EMB is not really a scientific hypothesis, so much a piece of
philosophy that emerged out of scientific research, and it capitalizes on popu-
lar theories of sex difference.

However, the influence goes both ways. EMB supports a social agenda
that is quietist about the lack of parity in the STEM professions. It tells us not
only that male prevalence in autism is natural, but so is male prevalence in
these fields. The uncritical acceptance of EMB will lead to more funding to
confirm it. Experiments that aim at shoring up EMB will get funding, and the
proponents of EMB are more likely to orient their research around confirm-
ing it than disconfirming it. And research funding that goes toward shoring
up EMB is funding that is not, for example, going toward showing what
happens in the brain stems of people with ASD in utero (as the Intense World
Syndrome account would indicate). It is also funding that is not going toward
developing techniques of remediating the worst symptoms of autism or new-
er, more effective biomedical interventions. Brain science, psychology, and
our interest in gender differences in humans led to EMB. And EMB will lead
to more research that aims at confirming scientific claims that would support
it. EMB’s connection with gender will gamer attention and allow us to ignore
more heterogeneous findings of autism research.

The stakes are high. Funding is limited, and putting our scarce resources
into a dubious scientific agenda that is attached to a quietist social agenda is
dangerous. While he claims to have no social agenda, Baron-Cohen argues
that not only is the male prevalence of autism a product of biology, but so is
the male prevalence in math and science. There is no good argument that
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autism is just an extreme version of typically male traits, and yet Baron-
Cohen and others are happy to conclude that male-dominated science, math,
and engineering is largely natural. If we push for parity between men and
women in the sciences, it is argued, then we are free to do so. but we are
working against nature. This is a powerful disincentive to pursue equity in
the STEM disciplines, and it contributes to the already powerful stereotype
threat that women in STEM must face as they move through their careers

or drop out of them. Although it is tempting to move from basic scientific
research to more general, grand, and popular claims about men and women,
this is a temptation that should be resisted. Such extraordinary claims re-
quired extraordinary evidence—evidence that simply has not been produced.
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