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John Bellone 00:25
...and I'm John Bellone. Today we speak with Sir Simon Baron-Cohen about autism.
Simon Baron-Cohen is a Professor in the departments of psychology and
psychiatry at the University of Cambridge. He is also a Fellow at Trinity College,
and he directs the Autism Research Center in Cambridge. He is internationally
recognized as an expert and leader in the field of autism research, and he has
published several popular press books, including "The Pattern Seekers", which we
discuss with him in this episode. As a quick disclaimer, although a product is
discussed, Simon's book, "The Pattern Seekers", the INS is neither promoting nor
recommending any commercially available products that may be mentioned.

Ryan Van Patten 01:07
This episode differs from our typical content. Specifically, this is a big picture
conversation about autism. We cover some evolutionary psychology and
anthropology, and we talk about Simon Baron-Cohen's ideas about what drives the
capacity for human iterative invention. Terms such as neurodiversity, the
systemizing mechanism, and the empathy circuit all come up early in the
discussion. The connections between these ideas and autism may not be crystal
clear at first, but he ultimately ties it all together, so hang in there. Later in the
episode, there are also discussions about sex and gender, as well as a
strengths-based approach to autism. The 20,000 foot view that we take is useful for
us to consider, as we all work to understand human behavior broadly and complex
conditions such as autism more specifically.

Autism is a huge and critical topic in neuropsychology with diverse perspectives
and a great deal of important issues to consider. This conversation only scratches
the surface, and we would have liked more time with Simon Baron-Cohen. There
are a number of areas that we touch on but weren't able to achieve a lot of depth
due to limited time. John and I are both interested in following up with additional full
length episodes on autism with other leaders in the field. In the meantime, for your
reference, we have some other content on autism including as part of our broader
conversation about intellectual disability with Dr. Jennifer Huffman in Episode 86
and in an upcoming clinical case presentation with Dr. Kira Armstrong. Lastly, in
addition to providing references in our show notes, we also highlight some specific
readings in the outro to this episode so that you can follow up on important topics
relevant to autism and neuropsychology if you're interested.

So, now, without further ado, we give you our conversation with Sir Simon
Baron-Cohen.
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Transition Music 03:10

Ryan Van Patten 03:20
Simon Baron-Cohen, thanks so much for making the time to speak with us.

Simon Baron-Cohen 03:23
Thank you for inviting me.

Ryan Van Patten 03:25
So, to start, I've heard you talk about how, in your experience with the autism
community, many people prefer identity-first language over person-first language,
such as an "autistic person" rather than a "person with autism". Of course, every
individual may have their own preferences, but is this still accurate?

Simon Baron-Cohen 03:46
Yeah, I mean, language changes all the time. I've been involved in research in
autism for over 30 years, and the language really has changed a lot. At the
moment, I think for very good reasons we could talk about, the preferred
terminology by many autistic people is identity-first language. So, many autistic
people see autism as part of their identity. You could say that follows because
autism is strongly genetic, so it's part of their makeup. But I think, increasingly,
autism is understood to be a minority whose civil rights have been overlooked and
so that's another really good reason for focusing on identity.

Ryan Van Patten 04:38
Yeah, and, as you said, language changes over time. We can't make an
assumption about any individual person and what they might prefer but you've had
decades of experience in this community so your perspective is valuable. Along
those lines, you've written and spoken a lot about neurodiversity in autism, which
can be seen as a contrast to the term “disorder”. You wrote a really
thought-provoking editorial in the Journal of Child Psychology and Psychiatry in
2017 on this issue. Talk through the idea of neurodiversity as it applies to autism.

Simon Baron-Cohen 05:11
Yeah. So it links to the previous question because neurodiversity is really - first of
all, the basic definition of neurodiversity is that brains come in many varieties. So
there isn't a single way for the brain to develop, or we shouldn't really talk about a
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“normal brain” versus an “abnormal brain”. There are just many different types of
brains, we don't really know how many types. It links to this question of identity, that
the type of brain that you have is really just part of who you are. So, in that sense,
we should all feel that our brains, to some extent, define or determine our identity.
I've written about the four Ds when we talk about autism - disability, difference,
disorder, and disease. What I've claimed is actually all four of them apply in
different ways to autism. So we should take an open-minded and balanced view.
Disability, that's a term that's used when a person needs support. We could think of
examples of disability in autism, such as learning disability or social difficulties or
language delay - these are all disabilities. Difference, we may come back to, but
that could cover for example different learning styles. If you tend to focus on detail
rather than on the big picture, that could be an advantage in some circumstances
and a challenge in others. But, either way, it's just a difference. Disorder and
disease, they're both medical terms, really. Those terms are used when somebody
is suffering from some symptom. But the difference is that “disease” as a term is
used when the mechanism is known. So, epilepsy, which is common in autism,
would be an example of disease. Gastrointestinal pain, also very common in
autism, would be an example of disorder because it causes suffering, but we don't
know the cause.

John Bellone 07:32
That's really helpful. I'm also curious if you can talk about the different severities of
autism, such as genetic conditions that may come with intellectual disability versus
so-called high functioning autism. How do the subtypes may impact our use of the
terms neurodiversity and disorder, disability, etc.?

Simon Baron-Cohen 07:53
Yeah, I'm glad you've mentioned, first of all, co-occurring conditions. Sometimes in
medicine, the term “comorbidity” is used, which I find a bit ugly, so I prefer the term
“co-occurring conditions” or symptoms. Autism is often accompanied by
co-occurring conditions and those can be disabilities like learning disability. When I
started out in the field of autism, we thought, and all the epidemiology pointed to
this, that the majority of autistic people had learning disabilities, something like
three quarters. Today, the new epidemiology is suggesting it's the mirror image of
that. So three quarters of people who get a diagnosis of autism do not have
learning difficulties or a below average IQ. But there are many other kinds of
co-occurring conditions including poor mental health, like anxiety and depression,
other neurodevelopmental diagnoses, like ADHD or dyspraxia, [and] a whole bunch
of things. But you asked about severity and I think that's really tricky to define.
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Some people might say, “Well, maybe the more of these co-occurring conditions
you have, the more severe your condition or your disability.” So if you have autism
and below average IQ or minimal language, surely that's more severe than if you
just have autism in the context of average or above average IQ. But, actually, if you
talk to people, autistic people, who've got good intelligence, they might still say, “My
autism is very severe because I suffer from really distressing depression to the
point of feeling suicidal.” So who's to say that one person's form of autism is more
or less severe than another? I just think that, although we think that severity is
unproblematic, it's actually quite tricky to pin down.

John Bellone 10:06
Right. Well, I want to talk a little bit later about the DSM and your thoughts about it.
They have three levels of so-called severity there, which our audience can look into
if they're interested. But why don't we move into the theoretical work, which informs
your book, "The Pattern Seekers"? In your book, you talk a lot about the
systemizing mechanism and the empathy circuit. Could we start with the former and
can you tell us what you mean by systemizing?

Simon Baron-Cohen 10:34
Sure. So this is a new term, a new concept. The idea is that there's a brain circuit
which is uniquely human and which looks for special kinds of patterns in the world,
which I call "if and then patterns", which in engineering terms would also
correspond to input, operation, output. I'm arguing in the book that it's only modern
humans or homosapiens that look for these kinds of patterns. This kind of pattern
seeking enables causal reasoning. If I take one thing and do something to it, then I
get a particular outcome, where the “and” is often a causal operation. I argue in the
book that it's also the basis of generative invention. That this very simple algorithm,
if and then logic or reasoning, could be applied to almost anything. So that you can
be constantly coming up with new [output]. You can change the “if” or the “and” to
come up with a new “then”, to come up with a new output. We do this all the time,
whether we're inventing new recipes when we're cooking, or inventing new musical
riffs on an instrument, or new versions of a piece of technology, a complex tool.

Ryan Van Patten 12:04
I've heard you give the flute example and a bow and arrow example several times
for if and then logic in explaining how that works and how it's related to systemizing
and invention, even in the course of human evolution. They're great illustrations. So
what are you thinking here?
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Simon Baron-Cohen 12:21
Yeah. My book, “The Pattern Seekers”, traces the evolution of this circuit and also
the empathy circuit that we'll talk about in a minute. But if you go back into the
archaeological record to look for evidence that these circuits existed in our
ancestors, for me, the earliest musical instrument that's been found, which was a
flute made from the hollow bone of a bird and which dates to about 40,000 years
ago, is a beautiful example of systemizing at work because somebody, one of our
ancestors, had picked up this hollow bone and it made holes in the bone. The
reasoning would have been, if I make holes in the bone, and I cover one hole, then
I get a particular note. But if I make holes in the bone and cover two holes, I get a
different note. So you've got the basis of music as a system, you've got a complex
tool, which we don't really see in other species, whether other living species today
outside of homo sapiens or in the archaeological record associated with early
hominids, a complex tool, which itself is a system. But there are many other
examples we could look at in the archaeological record even older than that, like
the first bow and arrow, which dates back to 75,000 years ago. But the logic is
exactly the same: if I take an arrow, and I attach it to a stretchy fiber, and release it,
then the arrow will fly. So it's this if and then logic, allowing, in that case, the
invention of a weapon, which is a very interesting weapon because it's also a
stealth weapon. It meant you could kill your prey from a distance, silently. So it also
involves deception. That links to the empathy circuit, which I think likely evolved
around the same time between 70 and 100,000 years ago, because the empathy
circuit is all about being able to imagine somebody else's thoughts and feelings,
and deception needs that. You have to be able to imagine, here's an animal or
here's another person who may not know that there's an arrow heading straight for
them and that they're going to die.

Ryan Van Patten 15:01
Yeah. So you're already talking about these great links between the systemizing
and empathy circuits, which are great. I've heard what you're talking about in the
archaeological record termed the “cognitive revolution”. Yuval Noah Harari has
written about that, where a lot of human inventions, a lot of big changes in the way
our brains work and our thinking changed, presumably about 70 to 100,000 years
ago.

Simon Baron-Cohen 15:27
Yeah, exactly. So the term “cognitive revolution” is not new. Harari discusses it,
other people have discussed it. Harari is a historian and he gives a great account in
his book “Sapiens” about, for example, the agricultural revolution about 12,000
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years ago and how that would have transformed human existence. But, actually, he
doesn't really discuss how agriculture itself is just another example of systemizing
the systemizing mechanism at work. If I take a tomato seed, and I plant it in moist
soil, then I get a tomato. It's that same kind of reasoning, which allowed for a
transformation in our diet, in our health, and in our lifestyles. He also talks about
writing, which goes back to about 5000 years ago, where you see the first writing
on clay tablets, for example. But, again, you can see this as the systemizing
mechanism at work - that if I make squiggles on clay, and they're interpreted as
meaning something, then I have a tool for communication. But you can see with all
of these examples of systemizing, or many of them, they also involve empathy. So
empathy will assume that if you find a clay tablet with these squiggles on them, the
reader should make assumptions about the intentions of the person who made
those squiggles. That these squiggles are intended to refer to objects in the world.
So if someone has made a shape of a crescent moon, that squiggle, that shape,
refers to the moon in the sky. So it's all about not just inventing a new platform for
communication, but understanding the purpose of communication itself, which
requires empathy. If we go back to the bone flute, the earliest musical instrument, it
wasn't just an achievement to be able to manufacture this new tool. But it's also that
we can imagine the person playing it was trying to have an effect on their listener,
maybe to change their emotional state, so that requires empathy. Or maybe to
communicate different kinds of emotions or different kinds of messages through
music. Again, empathy at work. So, in the real world, much of modern human
behavior involves both systemizing and empathy. But, in the book, I delineate these
as two quite separate circuits.

John Bellone 18:20
It sounds like the thesis, just to summarize it for our audience, is that 70,000 to
100,000 years ago, the systemizing mechanism evolved in humans and led to this if
and then thinking that then drove invention and the cognitive revolution and
complex tool use, in addition to the empathy circuit.

Simon Baron-Cohen 18:43
Yeah, exactly. There is debate about whether other species can invent. And,
indeed, whether other early hominids could invent, like the Neanderthals, for
example. But I think the thesis really, or the claim that I make in the book is about
generative invention. You can find one-off examples of invention in existing species
and in other early hominids, but what seems to characterize modern humans is that
we don't just invent once, we invent non-stop. We've been inventing for almost
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100,000 years, and we're still doing it. The latest example, perhaps, being the
invention of the COVID vaccine, which is still that same if and then logic.

Ryan Van Patten 19:35
Right. If our listeners are wondering, we will be tying all this in, you tie all this in, in
your book, to autism, certainly the systemizing mechanism and autism.

Simon Baron-Cohen 19:44
Yeah.

Ryan Van Patten 19:45
Before we jump into that, one question about empathy. I'm glad you brought that
up. So one way to break down empathy is into a cognitive component,
understanding feelings and thoughts of other people, and an affective component,
feeling, what other people are feeling. I've heard you talk about how autism and
antisocial traits map onto the two different types of empathy in an interesting way.
Can you describe that?

Simon Baron-Cohen 20:13
Yeah, absolutely. So up till now, we've been talking about the empathy circuit as if
it's just a single construct, whereas we know that empathy has at least two
components. You've mentioned cognitive and affective. So cognitive empathy would
be the recognition element. Imagining what another person is thinking or feeling.
And we do this by recognizing cues. We might recognize facial expressions or tone
of voice or gestures. Or we might use context to infer what someone might be
thinking or feeling. Obviously, we can never know because thoughts and feelings
are private, but we can use all of these cues and draw inferences. But the other
side of empathy is affective - that once you know what someone is thinking or
feeling, how do you react? How does it make you feel? And so affective empathy is
having an appropriate emotion in response to somebody else's thoughts and
feelings. Bringing this back to autism, it's very clear that autistic people struggle
with the first kind of empathy. There's been like 30 or 40 years of research showing
that they have difficulties in reading faces, reading vocal intonation, drawing
inferences about what someone might be thinking. But they seem to be intact, or
even above average, in affective empathy. That's to say, once it's pointed out to
them that somebody else is suffering, it affects them, it upsets them, just as it would
upset anybody. They want to do something about it, they want to alleviate people's
distress. So, I've met autistic people who get so upset by animals suffering, stray
dogs that are injured, for example, that they'll bring them home to look after them.
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And the parents of these autistic kids are kind of wondering, “Where is this
leading?” because they have six or seven injured dogs in the house.

Ryan Van Patten 22:23
[laughs]

Simon Baron-Cohen 22:23
This is really a clear example of affective empathy. Let's go back to your question
about the contrast with antisocial personality disorder, sometimes called
psychopaths. They seem to have a mirror image in terms of empathy profile. They
can be very good at cognitive empathy, that's how they can deceive their victims.
So they can manipulate what another person, how they might think, what they
might believe to be true, and they can deceive them. They can pretend that they
are coming into the house to fix the heating system and instead, once they're in,
they could mug the person or steal their money or hurt them. By doing that, they're
showing that their affective empathy is impaired. That they don't seem to care about
their victims even though they can mind read their victims to a high level. So I think
this leads to two very different responses. Autistic people often avoid social
situations because they find them very confusing, but they don't tend to hurt other
people. Psychopaths, in contrast, often manipulate other people and may go on to
hurt them.

John Bellone 23:46
Yeah. Our listeners are probably familiar with the theory of mind aspect of cognitive
empathy. I was curious if you had any thoughts about that?

Simon Baron-Cohen 23:56
Yeah. So theory of mind is an older term. When I started my own research in the
mid 1980s, that term was being debated in a very lively way. But it's really the idea
of imagining that somebody else may have a mind, and imagining that someone
else's thoughts or beliefs may be different to your own. But I think it overlaps a lot
with what we also call cognitive empathy. There are a variety of terms out there, the
third one is called mentalizing. But I think all of these things really refer to the same
process, which is the ability to imagine another person's thoughts and feelings.

John Bellone 24:46
I'm curious why you chose to model the human brain using the constructs of
systemizing and empathy when there are potentially other options out there -
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wisdom, compassion, emotion regulation. I mean, you can have so many different
constructs that could be used. Can you tell us why you chose those two?

Simon Baron-Cohen 25:04
So these are just two aspects of the mind that I think are important and were
previously neglected, but it doesn't mean that they describe the whole of the human
mind. Emotion regulation is a very important process, but, for me, these concepts
emerged when I was also thinking in the late ‘90s about typical sex differences.
And, again, maybe this will link us back into autism, but at the time, there was a
whole literature on typical sex differences in psychology. It mostly focused on verbal
skills and spatial skills. The belief at the time was that females, on average, had
better verbal skills, and males, on average, had better spatial skills. When I wrote
an earlier book called “The Essential Difference”, it was published in 2003, I wanted
to kind of bring in, I think, other important dimensions of the mind where we see
typical sex differences. So I recast it away from verbal and spatial towards empathy
and systemizing just because there was a lot of evidence that girls not only talk
earlier than boys - so it is true that their verbal development, their language
development is racing ahead on average, but also that their empathy is developing
faster than boys. At the same time, there's quite a lot of evidence that boys have a
stronger interest in systems of one kind or another. If you look at their patterns of
play, they often focus on constructional systems like Lego, building things. And if
you look, this is, racing ahead in development, to the kinds of subjects that people
choose to study at college. It's still the case in many cultures that males are
overrepresented in fields like engineering, computer science, mathematics, physics,
the so called STEM subjects, compared to females, women, who tend to choose
more people-centered subjects to study, which may be scientifically just as as
complex, like medicine, but which are more people-centered than objects-centered.
So I was shifting the understanding of typical sex differences, a controversial area,
to empathy and systemizing, but also to make sense of why autism was more
commonly diagnosed in boys in males. The idea that the autistic mind might be an
extreme of the typical male profile, where their systemizing might be not just
average, but above average. So a very strong interest in how systems work, but
aspects of their empathy, particularly theory of mind or cognitive empathy, might be
delayed. So that what defines autistic people, and indeed what defines
neurodiversity, we can come right back full circle to where we started, is the
difference between a person's empathy and a person's systemizing. This led to a
reformulation of individual differences in the population. In our research, what we
found useful is to use what we call D-scores, the difference scores between
empathy and systemizing. So this leads to five different brain types in the
population. Some individuals lean more towards empathy, so we call that type E.
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Other individuals lean more towards systemizing, so that we call that type S.
There's a third group in the population who don't seem to show much of a
difference between their empathy and their systemizing. They're equally good at
both, so we call that type B for balanced. And then there are extremes. People who
are empathizing all the time, but they find systemizing challenging, so we call that
extreme type E. And then the mirror image, this extreme type S - people who
systemize all the time, but they find aspects of empathy very challenging. And what
we find is that the majority of autistic people tend to have a brain of type S or
extreme type S. So that allows us to draw the link between autism and these
different brain processes or cognitive processes. The other thing I should say is that
we've tested this in a very large population. Back in 2018, we published a paper in
the journal PNAS, which was of 600,000 people in the population who took the
Empathy Quotient and the Systemizing Quotient, and where we could see that
diversity in the population, those five brain types. But we also had the opportunity to
test a very large sample of autistic people. This is all online research - it wouldn't be
possible to achieve these numbers in person, but 36,000 autistic people also took
part. That's how we could see that autistic people, on average, show a shift towards
a systemizing, or an extreme, hyper-systemizing kind of profile.

Ryan Van Patten 30:59
As do people in STEM, as well, right?

Simon Baron-Cohen 31:02
Yeah. So, the 600,000 people who took part, we could divide that population into
those who work in STEM and those who do not work in STEM. We found two
results, maybe one of them will surprise you. The first one, maybe unsurprising, is
that people who work in STEM are more likely to have a systemizing brain type. So
maybe that's what's driving them to apply to study, let's say engineering, in college.
But the maybe more surprising result was that people in STEM have a higher
number of autistic traits. So as well as asking them to complete the Empathy and
SystemiZing Quotients, we also got them to complete a third questionnaire called
the Autism Spectrum Quotient, the AQ, which measures how many autistic traits
each of us have. This is hopefully now a familiar concept, that autistic traits run right
through the population, we all have some, and it's just a matter of degree. We found
that people who work in STEM have a higher number of these. But that showed us
that there's some link between a systemizing brain type and autistic traits. We were
able to go a bit further in that research by working with a company called 23andMe,
a personal genomics company, to establish that, actually, there's a genetic link
between your systemizing, how strongly you systemize, and how many autistic
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traits you have. What we found during what's called a genome wide association
study, is that there was a significant overlap or correlation between the common
genetic variants involved in systemizing and the common genetic variants involved
in autistic traits. So towards the end of my book I'm using evidence like this to argue
that we should rethink the nature of autism. We shouldn't just think of it as a
disability or disorder, even though it may involve some of those things, but we
should also think of it as a difference, which, at the genetic level, overlaps with
talent and aptitude and understanding systems. I make the claim that autistic
people, or their genes, over 100,000 years have driven human progress.

John Bellone 33:45
Yeah. There are so many follow up questions that I have for you there. [laughs] I
wanted to just mention, so the first study you were talking about was the UK Brain
Study - the one with 600,000 individuals without autism and then 36,000 autistic
individuals. From my recollection in the book, about 30% of the population falls into
the balanced, about 30% into the empathy, 30% systemizing. And then at the tail
ends are the extremes at a lower percentage. Is that right?

Simon Baron-Cohen 34:22
Yeah, exactly. I mean, for me, what I took home from that study was that the
majority of people are not balanced in their profile. You might imagine that evolution
would have favored people who were equally good at systemizing and empathy,
but, actually, it's the minority. Most people have a brain that's specialized either to
understand the world of objects or to understand the world of people, presumably
because that confers some kind of advantage. There's a selective or a selection
process in favor of being good at one or the other. And then, as is the case,
whenever you have a trait that is polygenic, it's going to result in a bell curve in the
population, the normal distribution. So you are going to have people at the tail ends,
as you said. The extremes of people who are amazing at systemizing, but struggle
with empathy, or the opposite as well as leading to disability. If you really struggle
with empathy, that can be very difficult in terms of managing relationships, making
friends, [or] just being able to cope with large social groups, like at school or at
work. But the flip side of that is that, under the right conditions, people who are
hyper-systematizers, which includes a lot of autistic people, may produce amazing
work, whether it's in art or music or technology. I don't think we should stereotype,
because you can systemize in pretty much any domain. So we shouldn't just think
of hyper-systemizers [as being in] the [technical] fields, like computer programming,
it could well be in fields like art or literature.
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Ryan Van Patten 36:27
One area where it's hard to systemize is understanding people, the empathy part.
That's a distinction you make. That's why we're talking about the systemizing
mechanism and empathy circuit.

Simon Baron-Cohen 36:37
Yeah, as I said earlier, when we analyze our data, even though the instruments we
use are independent - so the systemizing equation and the empathy equation - the
way we do the analysis is to look at the difference that a person scores between
each of these. And so it's those D-scores that you could imagine is a single
dimension. The other thing that came as a surprise to us is that, although we
thought that systemizing and empathy were truly independent because they seem
so different, in fact, there's a small but statistically significant inverse correlation.
That's to say, the better you are at one, the worse you are at the other. And so
that's led us to the idea that maybe there are some biological factors that underpin
both. In a different line of research, we've looked particularly at the prenatal sex
steroid hormones, like testosterone and estrogen, by looking at typically developing
kids where we can measure prenatal testosterone and then follow up the kids.
[We’re] finding that prenatal testosterone, higher levels of prenatal testosterone, are
associated with better systemizing but also lower scores on empathy. So the same
hormone seems to be involved in both, suggesting that, although there's a lot of
difference in these two processes, they may be partly controlled by common
biological mechanisms.

Ryan Van Patten 38:27
I'm glad you've brought up sex differences. The extreme male brain theory of yours,
that's actually my first exposure to your work at a 2014 INS conference in Seattle.
And I've been very interested in it for years. So you've already talked about
important sex differences in autism. A few things that I'd like to point out. So we
know that there's under diagnosis of autism in girls and women. Even accounting
for that under diagnosis, autism is still more common in the male brain than the
female brain, right?

Simon Baron-Cohen 39:01
Yeah. So the sex ratio in autism seems to have changed a bit over the decades. So
when I started, back in the mid ‘80s, or even early ‘80s, the sex ratio was thought to
be four males to every one female. Today, because of better recognition of autism
in girls and women, and more females coming forward seeking a diagnosis, the sex
ratio seems to be now more like three males or two males for every one female. So
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there is still that bias towards males, if you like. We've talked at the psychological
level of how the cognitive profile of autistic people might be an extreme of what you
see in typical males, on average. Whenever you discuss sex differences, it's really
important to underline those two words "on average" because these
characterizations don't apply to all males or females. They just emerge when you
compare big groups, like we did in that UK Brain Study [with] 600,000 people, we
could see the typical sex differences emerging. You know, half were male, half were
female. But it also did lead us to look at the prenatal sex steroid hormones because
decades of animal research had demonstrated that these sex steroid hormones,
the exposure to them prenatally, changes the fetus's brain structure and function
and development. There seems to be a critical period, or a sensitive period, in
development when exposure to these hormones really sets the stage for how a
person is going to end up. So we had the chance to look at whether autistic people
have elevated levels of prenatal androgens, like testosterone or estrogen, by
working with colleagues in Denmark because, in Denmark, they have a big biobank
where they've collected amniotic fluid from the womb in women who are undergoing
a clinical procedure called amniocentesis. So we were able to look at the hormones
in that fluid. And then, in Denmark, they also have a psychiatric register. So we
were able to look to see whether there was any relationship between your prenatal
sex steroid hormone levels and your later likelihood of a diagnosis. And there was
such a link. So although autism is strongly genetic, it runs in families and the
genetics of autism is being unraveled all the time, at the same time that genetic
predisposition interacts with a non-genetic prenatal biological factor which is these
sex steroid hormones. That may be one of the reasons why we find autism is more
common in boys.

Ryan Van Patten 42:21
Yeah. That makes a lot of sense. I really appreciate you focusing on the two words
"on average". And, just for listeners, in case anyone wonders, your work, the
extreme male brain theory, is not the basis for sexism in STEM. So someone might
wonder, autism is more common in males, and systemizing is important for STEM,
and there's this extreme male brain theory, does this explain why there are fewer
girls and women in STEM? But you emphasized we're talking about average
differences here. So we wouldn't use that to justify keeping any women out of math
or science or engineering.

Simon Baron-Cohen 43:03
Absolutely not. I mean, I'm, just like you I'm sure, very outspoken on the need to get
a gender balance in every area of our lives, both at work and in any other area,
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different professions and so forth. I know a lot of effort goes into trying to get more
women into fields like mathematics and engineering. We shouldn't discount the
importance of social factors as barriers to getting more women into fields like
mathematics or engineering or computer science. You know, the absence of role
models or other social factors. Even the unconscious biases that happen when
you're at school, in high school or even earlier, that might be operating, might be
encouraging boys and girls to aim for different careers, for example. It could be that
even teachers are unconsciously influencing boys and girls differently, as are
parents. But I think we shouldn't rule out the possibility that biology is also part of
the explanation whether we're talking about genetics or whether we're talking about
hormones. We shouldn't forget that humans are biological systems, ultimately. As
we learn more and study more, we will understand better the roles that genes play,
the roles that hormones play.

Ryan Van Patten 44:41
Great. One more question about gender. You are a senior author on a 2020 paper
in Nature Communications on increased rates of autism and autistic traits in
transgender and gender diverse people. Just briefly, can you speak to generally
what we know here?

Simon Baron-Cohen 44:58
Yeah. So that paper uses the same data set, which was the 600,000 people that
we've talked about earlier, that's the typical population, and then the autistic
population that was 36,000 people with a diagnosis. And, obviously, all of them
were asked basic demographic questions like, “Do you identify your gender as
male, female, or non-binary, or trans?” And what we found, in line with earlier
studies but this was a much bigger study, was that a much higher number of autistic
people identify as non-binary or trans. We just kind of reported it. I think it's
important because it may have some clinical relevance if a person is seeking help
because they're unhappy about their gender, and DSM certainly used to have this
category called gender identity disorder, maybe it still does. This idea that the
gender you were assigned at birth is making you unhappy. That finding this link with
autism and autistic traits may just mean that the clinician not only looks at the
gender issue but also looks at possible underlying autistic traits or undiagnosed
autism. Why this is happening, again, is wide open for discussion because that
study really couldn't address causal factors. It's really just descriptive. It may
include social factors, that maybe autistic people are less focused on cultural
expectations linked to gender. But it could also link to what we were talking about
earlier, prenatal biology.
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John Bellone 47:10
I know we're coming up on the hour with you, I do want to talk about clinical
implications and potentially the implications for education and occupation for
autistic individuals. So given what we discussed so far about empathy, systemizing,
autism, how can we incorporate these ideas into our clinical work as psychologists
and healthcare providers? We were particularly thinking about assessment and
intervention in autism.

Simon Baron-Cohen 47:39
Right. I mean, that's a really big question.

Ryan Van Patten 47:42
[laughs]

Simon Baron-Cohen 47:45
Because the first thing that comes out of it, let's talk about intervention for a second.
We started off by talking about neurodiversity and how autism may be part of a
person's identity. So, for some autistic people, they're not looking for treatment.
They're looking for acceptance and they're looking for respect as someone who is
different. So rather than feeling they need to change, they're maybe saying,
"Society needs to change and just make space for us." That, "We behave
differently, we think differently, we perceive differently. But it doesn't mean that
we're in need of fixing", for example. So that's really very different from the medical
model. Some people call this "the social model of disability", where it's really society
that has to adapt rather than the individual. But there are autistic people who do
want support and sometimes intervention or treatment, and I think we need to have
these available. Obviously, as researchers and clinical scientists, we need to be
sure that any interventions have been through a randomized control trial so that we
know that they are effective. So there's evidence behind them. But you can imagine
that, from what we've been talking about, there might be various approaches to
helping a person develop empathy, particularly cognitive empathy. We've developed
some educational software for autistic kids and adults called "Mind Reading", which
really shows actors' facial expressions and vocal intonations. So that autistic
people, or indeed anyone, can play them over and over again on a computer so
that they can practice. What does it sound like when someone is being sarcastic?
Or what does it sound like when someone is being a bit resentful? YSo they can, if
they have trouble reading somebody else's mental states, they can just practice it
and learn. It's just like someone might learn a foreign language. What we found
through clinical trials is that practice does indeed lead to improvement. That, in
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comparison to the no intervention group, people who get an opportunity to practice
with empathy and Mind Reading do improve. So that's a very practical clinical
example. But maybe the flip side of systemizing might change clinicians' ways of
thinking, because instead of looking at the person in front of them and thinking,
"This person has a disability", they can also be thinking, "Maybe this person has
unusual strengths". And that the person should play to their strengths, just like we
all do. So if this is a person who loves detail and who can identify small differences
in the sounds of music, for example two pieces of music played on two different
operating systems, that kind of attention to detail could be a stepping stone into a
possible line of work or career for the person where they're kind of doing what
they're good at. Equally, some of the interventions that I'm particularly keen on in
autism build on the person's strengths. An example recently that we developed was
a DVD called "The Transporters", which is for kids, it's like for preschool kids, where
they get to watch animations of vehicles, trains, trams, cable cars, tractors that go
along straight lines along tracks, because autistic people are really good at picking
up those patterns. But the vehicles all have human faces grafted onto the front of
them, a bit like Thomas the Tank Engine but with much more information about
facial expressions. What we found is that, again, through clinical trials, if kids
watched the DVD for 15 minutes a day over a one month period, and they're doing
it because they love the systems, the mechanical systems, they're also picking up
social skills along the way. Their improvement in emotion recognition becomes
evident by the end of the trial. So there are ways in which you can take the basic
science and explore its potential for clinical intervention. But I think we've always
got to have in the back of our minds that treatment or intervention should really be
just an option for the person. That, ultimately, neurodiversity is all about respecting
the person. That they shouldn't be expected and never coerced into feeling that
they have to change, that they have to be different. Because none of us really want
to have to live life being somebody different to who we are. If you're forced to
change yourself into what somebody else wants, that could lead to higher levels of
poor mental health.

John Bellone 53:30
One intervention, so to speak, could just be talking about the strengths of the
individual. It might be really nice for parents to hear in feedback sessions too all of
the different areas of STEM or other areas of society that autistic people tend to
thrive in.

Simon Baron-Cohen 53:50
Yeah.
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John Bellone 53:51
I really like it. Seems like much of your career has focused and revealed the
strength-based approach to thinking about autism and how some autistic people
may be better at systemizing and other types of skills than the general population.

Simon Baron-Cohen 54:08
Yeah. I'm glad you've mentioned that because what you say to a child or to a
person following the diagnosis, or what you say to their family, could influence their
self-esteem. If you say to them, "Well, autism is both a disability and a difference.
Let's focus on the difference, which can include strengths", and really highlight that
this is a kid, let's say, who loves to take things apart and put them back together
again, that skill is a stepping stone, as I said earlier, into all kinds of disciplines,
whether it's art or music or science. There's a clear message both for educators but
also employers to make space for people who think differently. When it comes to
designing primary schools, why are we expecting all kids to thrive in a classroom of
20 or 30 kids where it's noisy, social, a lot of language, when some kids learn it at
their optimum when they can work quietly and away from the crowd. To think about
classroom design, that's another kind of clinical or practical implication.

John Bellone 55:31
Focus on one subject at a time, as well, rather than switching every 30 minutes to a
different subject.

Simon Baron-Cohen 55:37
Yeah.

John Bellone 55:38
I've heard you talking about that as well.

Simon Baron-Cohen 55:39
Yeah. So, in the clinic where I work, which is for adults with suspected autism, I
hear stories from patients where they had a miserable time in high school. School
was their idea of hell. It wasn't somewhere where they could learn in a calm way.
But they could learn very easily in more quiet conditions, without distraction.
Systemizing does often involve following one chain of reasoning, this if and then
reasoning, checking and rechecking and seeing if you can see the same patterns,
but following the logic and very discrete steps rather than a teacher telling you,
"Okay, that's the end of the lesson. Now we'll switch to something completely
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different." For an autistic person, that's just so frustrating and can lead to a
meltdown. Many of these patients who we see have dropped out of high school
without any formal qualifications, even though they're clearly intelligent, and have
ended up unemployed. You may know that the majority of autistic people are
unemployed, which leads to that whole sense of low self-confidence, not feeling
valued, feeling excluded from society, and not having money most importantly, so
that you lose autonomy you end up with individuals, autistic individuals, still living
with their parents in their 40s for financial reasons as well as lack of support.

Ryan Van Patten 57:20
Yeah. You've been a great advocate for societal changes, such as that in school
and work that could help us be more inclusive for autistic people. A good portion of
this conversation has probably revealed to people, how it sounds to me, like you
push back against the idea of disorder, at times, with autism and talk more about
disability. Maybe autism, for many people, is more of a disability as opposed to a
disorder. Where, if they were in the right environment, they could and would thrive.
As opposed to more of a traditional disorder, maybe depression or schizophrenia,
where we really want to help those people. It's sort of hard to find the positive side
of depression, you know. People wouldn't argue that there's a depression
community who really enjoys their depression. It's antithetical, for sure. So with all
that in mind, I'm interested to hear you talk about the DSM, I know that's American,
the DSM or other taxonomies of how we think about mental illness in terms of
autism.

Simon Baron-Cohen 58:24
Sure. So, many of your listeners will know that DSM-5, the fifth edition, was
published in 2013. And that, before that, there was a category called Asperger's
syndrome, which kind of overlaps a lot with what we think of as autism without
learning difficulties or disabilities and without any language delay. But when DSM-5
was published it removed that subgroup. The people on the committee in the
American Psychiatric Association just argued that the diagnosis of Asperger's
syndrome wasn't reliable or consistent, so they removed it for that reason. So now
there's just this umbrella category called autism or ASD, autism spectrum disorder. I
think that, in some ways, we lost something valuable there. I'm not necessarily
arguing for the specific term Asperger's syndrome - that has another whole complex
backstory to it because of the discovery that Hans Asperger, the pediatrician, also
collaborated with the Nazis during the second World War. So maybe we shouldn't
be using his name to define a subgroup, even if it was a reliable diagnosis. But I
think what I am arguing for is that we need to recognize the heterogeneity in the
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autism spectrum. It's currently very, very broad. So having just a single word
autism, that covers both somebody who is highly gifted, working in, I don't know, a
computer science lab, and someone with no language and really quite extensive
learning difficulties and who will never be independent, that doesn't seem to be
doing justice to those two different types of individuals. That we should perhaps be
subgrouping just like we do in other branches of medicine, we're talking about type
one and type two. And there may be many types in autism too. So I'm hoping that
future versions of DSM will be a bit more nuanced about subgroups, but that will
need to wait for research too.

John Bellone 1:00:55
You've been highly successful, both as a research psychologist and as a public
educator advocate for autistic people. And this involves high level abilities of social
sciences, understanding statistics, research methodology, grantsmanship, as well
as the ability to speak to the public, such as with your popular press books and
coming on podcasts. Can you give us any advice on how to hone both of these skill
sets to be able to switch back and forth between the dense scientific jargon,
literature and speaking with the public?

Simon Baron-Cohen 1:01:28
Yeah. I've chosen to try and do both in my career. So I spend a lot of time in the lab
doing research, a little bit of time in the clinic, seeing families and seeing patients,
but also spending some time trying to translate the findings from research into a
jargon-free, more accessible kind of communication. That's just because I feel that
there's a responsibility on scientists, not just to talk to other scientists, which is what
we do when we write journal articles, which are very difficult to digest, very difficult
to enjoy if you're a non-scientist. It's important to get research findings out of
universities and into popular reading, popular discussion. In terms of advice, I think
different people enjoy different things. For some people, writing a popular science
book or coming onto a blog would be just not something they want to do. [laughs]
Personally, I like the idea of discussing ideas and hearing feedback so that ideas
develop. Just like the process of science itself is all about collecting evidence,
looking at the evidence, and if necessary, revising the theories in the light of new
evidence, it's exactly the same when it comes to public discourse. We need to listen
to how our idea is being received, reactions from the public, and how the research,
as we've talked about today, can influence public policy, whether we're talking about
education, employment, or clinical practice.
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Ryan Van Patten 1:03:26
Well, I can say that John and I are grateful that you're willing to come on podcasts
and talk about your ideas. [laughs] I think our listeners will benefit too. So thank you
for that. We've really just scratched the surface of your book, “The Pattern
Seekers”. Before letting you go, if you don't mind, we have two quick bonus
questions for you.

Simon Baron-Cohen 1:03:45
Sure.

Ryan Van Patten 1:03:46
These are not necessarily specific to autism, although they could be. They're about
the field of neuropsychology and your opinions. The first one is, if you could
improve one thing about the field of neuropsychology, what would that be?

Simon Baron-Cohen 1:04:02
Hmm. So that's an interesting question. I am going to try and tie it back to some of
the themes we've talked about in relation to autism, which is that neuropsychology,
your listeners know this better than me, is all about trying to kind of identify different
components of the mind or the brain, particularly how they may be independent of
one another to try and understand how the brain works. But that view is very much
focusing on the individual as if they don't exist in a community or in the real world. A
lot of neuropsychology testing, certainly traditionally, was either paper and pencil
tests or psychometric testing, or these days different forms of imaging, but it's
focused on the individual. I suppose what we've learned from the discussion in
autism is that instead of just focusing on what the individual autistic person finds
difficult or finds easy, we should also be thinking about how society can adapt to
differences. Otherwise, you could end up with, let's take autism as the example,
one of our research studies found two-thirds of autistic people have felt suicidal and
one-third of autistic people, these are adults, have attempted suicide. You could
come up with a finding like that. But if you just look at the individual, what can you
conclude? Maybe that they've got higher levels of depression. But it's not really
answering, like, why? The “Why?” question. Whereas if you take that more societal
perspective and realize that autistic people are struggling with lack of acceptance
and lack of support, then no wonder they're feeling suicidal. If they're dropping out
of school, if they're unemployed, if they may struggle to even get a diagnosis in the
first place. So maybe broadening the lens is the message I might give to
neuropsychology. That we do need to look at the individual, but we need to look at
the relationships around the individual to see how we can support people.
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John Bellone 1:06:26
The last question is, what is one bit of advice that you wish someone had told you
when you were training or someone maybe did tell you that really made the
difference? We're just looking for an actionable step that trainees can take.

Simon Baron-Cohen 1:06:37
Right. Yeah. So quite early in my career, I worked at a place called the Institute of
Psychiatry, which is part of King's College London. The head of department was a
really nice professor called Jeffrey Gray. He was a neuropsychologist, he'd actually
spent his research career studying rats and learning and the reward systems in the
brain and things like that. But his advice to me as an early career scientist was that
if you are focused on one topic, that's great. You could spend your career just doing
that. But if you open up a second topic, and you might initially think there's no
connection between these two, once you start delving into it, you might discover
some unexpected connections. The metaphor he used to me was a bit like going
fishing in the ice. You don't really know where the fish are going to be, so you could
make a hole in one place in the ice and maybe, at some distance, make a second
hole, but actually discover there's a lot of connection underneath these two holes
that you've made. In my own research career, I looked at a different
neuropsychological condition called synesthesia, which I thought was completely
separate to autism. Synesthesia is where people report a mixing of the senses, that
when they hear sounds they see colors, for example. But years later, and Jeffrey
was absolutely right, we decided to look at whether synesthesia was more common
in autism, in autistic people, discovering that it was. So what I thought were two
separate phenomena, autism and synesthesia, turned out to have really interesting
connections, if you'll excuse the pun. Because synesthesia and autism both involve,
or at least there's one theory suggesting they both involve hyperconnectivity in the
brain. So, it's just a piece of advice. Maybe sometimes go out on a limb and, who
knows, you might discover some interesting connections.

John Bellone 1:06:38
Yeah. It dovetails with your other advice of broadening the lens. Jeffrey Gray, I
believe he wrote the book, "Consciousness: Creeping up on the Hard Problem". I
read it back in college and it was incredibly influential, so that the name rings a bell.
Well, we are so appreciative for your time and your work on the book. It's really
been an excellent conversation.

Ryan Van Patten 1:09:21
Thank you.
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Simon Baron-Cohen 1:09:22
Yeah. I enjoyed the conversation today, so thanks for having me.

Transition Music 1:09:24

Ryan Van Patten 1:09:29
Well, that does it for our conversation with Sir Simon Baron-Cohen. We touched on
some heavy topics in this episode and we're happy to hear your thoughts. Feel free
to email us about this or any other content from the podcast at
feedback@navneuro.com.

In the meantime, we also want to provide you with some additional autism readings
that would allow you to follow up on issues relevant to neuropsychologists. First, is
the paper titled, "A Roadmap for Identifying Autism Spectrum Disorder" by Susanne
Duvall and colleagues. This has clinically relevant information for
neuropsychologists about assessing autism spectrum disorder. We mentioned in
the intro to this episode that we weren't quite as clinically nuanced as we usually
are in an episode like this because we wanted to spend time talking about big
picture topics. So this paper adds to our episode with more clinical content.

Second, is a paper on culturally-informed assessment of autism spectrum disorder
evaluations using the ECLECTIC framework, which we talked about with Daryl Fujii
in an upcoming full length episode. The authors on this one are Veronica Bordes
Edgar and colleagues.

And lastly, Louise Fennell and Shannon Johnson published a paper on examination
of professional biases related to autism. It's always helpful to examine our cultural,
personal, and professional biases and to work toward addressing them, and that
logic certainly extends to how we think about autistic people.

We will highlight the references for these articles in our show notes, so you can find
them more easily. Again, I'll just say that autism is a very complex issue with
multiple perspectives and there's a great deal of conversation to be had. These
three papers are, of course, just a few examples of the debate and discourse about
autism.

John Bellone 1:11:24
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Finally, as we mentioned in the episode, there has been and is a big problem of
sexism in science, technology, education, and math, aka STEM. Ryan and I hope to
raise awareness of this issue so that girls and women can be given a fair shot at
succeeding in these fields. There are important social and cultural forces that push
girls and women away from STEM, as Simon mentioned later on in the episode,
and this is a problem clearly. We can even think about academic or research
neuropsychology, which might be thought of as closer to traditional STEM fields
than clinical neuropsychology would be or psychotherapy. There are so many
female researchers and academics who have made important contributions to
neuropsychology, and we should continue to support and encourage female
trainees to pursue scientific work if it interests them. We also might think about how
our culture views STEM compared to the so-called humanities or to professions
such as psychotherapists. There is great prestige associated with many STEM
fields, but it seems that some of the so-called helping professions that involve
compassion, empathy, and social intelligence are unfortunately undervalued in our
society.

Well, I think we'll leave it there for today. As always, thanks so much for listening,
and join us next time as we continue to navigate the brain and behavior.

Exit Music 1:13:01

John Bellone 1:13:25
The Navigating Neuropsychology podcast and all the linked content is intended for
general educational purposes only, and does not constitute the practice of
psychology or any other professional healthcare advice and services.

Ryan Van Patten 1:13:37
No professional relationship is formed between us, John Bellone and Ryan Van
Patten, and the listeners of this podcast. The information provided in Navigating
Neuropsychology in the materials linked to the podcasts are used at listeners' own
risk. Users should always seek appropriate medical and psychological care from
the appropriate licensed healthcare provider.

End of Audio 1:13:55
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