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Embracing evolutionary theories of autism: Implications

for psychiatry

1 | BACKGROUND

Autism is one of most common disabilities, with recent esti-
mates that 1 in 36 children' have an autism diagnosis and
late diagnoses in adults also increasing. The DSM-5 diag-
nostic criteria for autism now include sensory sensitivities
alongside the long-established criteria of social and commu-
nication challenges and repetitive and restrictive behaviours
and interests. Most clinicians no longer view autism as
something to be cured or treated, instead providing support
for the challenges that autistic people experience and treat-
ments or interventions for any co-occurring conditions,
while respecting their unique differences and strengths. As
the prevalence of autism, who is being diagnosed with
autism, and clinical understanding of autism are changing,
So are perspectives on what it means to be autistic.

One field aiming to shift scientific perspectives on how
we think about autism is evolutionary psychiatry,” a rela-
tively new discipline that now has its own special interest
group within the Royal College of Psychiatrists in the UK
as well as dedicated textbooks. Like the related field of evo-
lutionary medicine, evolutionary psychiatry sets its focus
beyond biomedical causes (e.g., genetic and environmental
factors), instead asking the “ultimate” question of why neu-
rodevelopmental and psychiatric conditions have persisted
in the human population over time. At first glance, autism
presents an evolutionary paradox’: it is a highly heritable
condition that affects “reproductive success” yet is relatively
prevalent. Evolutionary psychiatry proposes possibilities
that move us away from viewing autism as a disorder or
disease to one that considers the role of crucial adaptations
that have shaped the evolution of the human brain and our
complex cognitive abilities. In this article, we consider sev-
eral evolutionary explanations of autism, the supporting evi-
dence, and how embracing an evolutionary perspective
could influence clinical practice in psychiatry.

2 | AUTISM: EVOLUTIONARY
ADVANTAGES AND TRADE-OFFS?

Most evolutionary theories conceptualise autism as
a specialised neurocognitive profile characterised by a

trade-off between costs (social cognition) and benefits
(non-social cognition). The empathising-systemizing the-
ory* was the first to suggest this, framing autism as
enhanced motivation to systemize (the ability to analyse
the variables in a system and derive the underlying rules
that govern it) paired with challenges in empathising (the
ability to imagine another person's thoughts and feelings
and respond with an appropriate emotion). The link
between autism and occupations that require a high level
of systemizing ability>—such as science, technology, engi-
neering, and mathematics—provides further support for the
theory that autism reflects a brain specialised in rule-based
thinking. Similarly, the “diametric model” of autism® high-
lights enhancement in diverse cognitive domains including
visuo-spatial skills, reading ability, and local processing,
with co-occurring reductions in imagination, shared atten-
tion, and personal agency (with, interestingly, opposite pat-
terns observed for psychotic spectrum conditions). Broadly,
these two theories view autism as reflecting enhanced devel-
opment of the analytical brain, with the trade-off of reduced
efficiency for processing social information. An updated the-
ory from one author of the diametric model views autism as
reflecting “enhanced, but imbalanced, components of
intelligence,”” supported by recent findings of overlap
between the genetics of autism and aspects of cognition.
Autism, like many conditions of interest to evolution-
ary psychiatry, is highly heritable. It is thought that thou-
sands of genetic variants contribute to the likelihood of
autism; notably, most of these genetic variants individu-
ally have very small effects and are common in the gen-
eral population.® As a result, studies often add together
autism-associated genes to create an index referred to as
a polygenic score. While polygenic scores for autism are,
by definition, associated with autism likelihood, they are
also associated with various aspects of cognitive ability
in the general population’ and brain development.'®
Furthermore, there is evidence for positive selection of
autism-related genes, implying that possessing autism-
related genes (although not necessarily being autistic)
was adaptive during human evolution."' The possibility
that the same genes that underlie autism are those that
played a crucial role in the development of the human
brain and our unique cognitive abilities can help resolve
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the above-mentioned paradox of why heritable condi-
tions perceived as disabilities could be maintained at high
prevalence rates.

Given the link between autism and analytical cogni-
tion, as reflected by enhanced systemizing, positive selec-
tion for autism-related genes could have been the
foundation of the leap in cause-effect thinking that led to
humankind's unique ability to innovate.'” In the words
of autistic inventor and advocate Temple Grandin: “What
would happen if the autism gene was eliminated from
the gene pool? You would have a bunch of people stand-
ing around in a cave, chatting and socializing and not
getting anything done.”"?

3 | CANEVOLUTIONARY THEORY
EXPLAIN WHY AUTISM IS MORE
COMMON IN MALES?

Evolutionary theory may also be useful for understanding
the sex difference in the prevalence of autism. While it is
now recognised that autism often presents differently in
girls and women, that screening protocols may be biased
toward recognising autism in males, and that girls and
women are more likely to “camouflage” autism, males
are still more likely to receive an autism diagnosis."*

The prenatal sex steroid theory of autism proposes that
elevated levels of sex steroid hormones interact with other
factors (e.g., genetic variants) to disproportionately increase
autism likelihood among males."® Gonadal sex differentia-
tion during development, which is determined by the sex
chromosomes, results in higher average levels of prenatal
androgens in males compared to females. High sex steroid
hormone levels during pregnancy may be a unique adapta-
tion that has arisen during human evolution, as peak levels
exceed than those in non-human primates despite differ-
ences in body weight.'® These hormones are believed to
play crucial roles during brain development, particularly in
terms of cortical expansion and synaptogenesis. Recent
experiments involving human stem cell-derived brain orga-
noids show that androgens enhance neuronal development
during formation of the cortex,’” a brain region associated
with many higher cognitive functions. Together, these lines
of evidence suggest that human-specific evolutionary adap-
tations in the steroid hormone system have resulted in high
levels of both androgens and oestrogens which, in turn, are
associated with increased autism likelihood in males.'® Fur-
ther research is needed to explore the role of sex-differential
biological factors, including sex hormones and sex-linked
genes, in human development and evolution and their
potential links to autism."®

Another commonly used framework in evolutionary
psychiatry is that an extreme of an adaptation may

manifest in a way that resembles a disorder. While an ana-
lytical form of cognition such as systemizing is a strength
at a certain level and may underlie technical aptitude,
hyper-systemizing could result in the challenges experi-
enced by some autistic people.”* Specifically, hyper-
systemizing may manifest as intense focus on details and
patterns, rigid adherence to routine, feeling overwhelmed
by too much detail, and distress when routines are inter-
rupted. As males, on average, score higher on measures of
systemizing than females, the tipping point of when high
levels of systemizing become “too much of a good thing”
could contribute to the higher rates of autism in males.

4 | FUTURE DIRECTIONS IN
EVOLUTIONARY PSYCHIATRY

In its present state, evolutionary psychiatry mainly exists
as an academic discipline, applying theory to understand
how evolutionary processes have shaped the human mind
and how certain psychiatric conditions might be better
understood as adaptations or byproducts of our evolution-
ary history. However, psychiatry is a dynamic field with
best practices adapting in response to changes in our
understanding of conditions, their underlying causes, and
the best way to provide support. Although applying evolu-
tionary psychiatry theory in clinical practice is a new fron-
tier, early efforts suggest that it is one worth exploring.
Clinicians who adopt a holistic approach could help autis-
tic people navigate challenges while directing them how to
focus their strengths, such as excellent attention to and
memory for detail, pattern-recognition skills, and ability to
focus on one topic in great depth.

One of few randomised controlled trials to put evolu-
tionary psychiatry thinking into practice presented par-
ticipants with a history of depression with one of two sets
of videos: the first explained depression as a disease with
known biopsychosocial risk factors, while the second
described depression being an evolutionarily conserved
signal that serves an adaptive function in specific situa-
tions.?! Participants who viewed the second set of videos
later reported lower self-stigma and stronger beliefs about
their agency to reduce depressive symptoms. Whether
greater awareness of evolutionary theories could have
similar benefits for autistic people remains to be seen.

Perhaps most obviously, evolutionary psychiatry pro-
vides a scientific basis supporting that autism reflects var-
iation in the human brain and thinking, rather than
defects that need to be fixed, and supporting shifts in
social attitudes. In many ways, the aims of evolutionary
psychiatry are shared with those of the neurodiversity
movement,”> which advocates that the differences associ-
ated with autism should be recognised and respected as a
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normal part of human diversity. For clinicians, under-
standing the strengths and challenges of autism through
the lens of evolution could lead to providing support and
accommodations that enable neurodivergent individuals
to thrive in different environments. As progress in bio-
medical understanding of autism has not had a transfor-
mative effect on clinical practice, evolutionary psychiatry
may present a new framework for understanding autism
that is still founded in science.
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