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Evolving Evolutionary Psychiatry and Explaining Neurodiversity —
Introduction

“I think it’s really important for me to find out... what
happened? And why it happened? There is a very important
part of my life I haven'’t been able to explain.”

David Harewood. BBC ‘Psychosis and Me’ Documentary

1/ Persisting Problems in Psychiatry

Mental health conditions represents some of the greatest modern mysteries, and challenges,
facing industrialised societies. Psychiatric conditions are hugely costly and very poorly
understood despite decades of effort (Alawieh et al. 2012). Developments in neuroscience
since the late 20" century have been greeted with expectations of discovering
pathophysiology, but revolutionised neither treatment nor explanation, and are now suffering
from the replication crisis (Nour, Liu and Dolan 2022). Most neuroscientific studies involve
around twenty-five participants, but it is likely that thousands are required to find significant
replicable effects (Marek et al. 2022). The hope of discovering gross morphological disease
markers is now essentially forgotten. Developments in genetics have mirrored this trajectory,
moving beyond candidate gene studies and into genome-wide association studies (GWAS),
again without finding predicted simple pathological explanations for psychiatric conditions,
despite the heredity of mental disorder being widely recognised since the birth of modern
psychiatry (Schulze, Fangerau and Propping 2004). Far from discovering pathology, findings in
both neuroscience and genetics have blurred boundaries between disease states and normal
variation (Geschwind and Flint 2015) and pushed psychiatry into even more uncertainty
(Cowan, Kopnisky and Hyman 2002). Thomas Insel, who led the National Institute of Mental
Health between 2002 and 2015 and oversaw around $20 billion of research spending (Rogers
2017) said, ‘Whatever we’ve been doing for five decades, it ain’t working ... Maybe we just
need to rethink this whole approach ... With no validated biomarkers and too little in the way
of novel medical treatments since 1980 ... it is time to rethink mental disorders’ (Greenberg
2013).



Whilst reductionistic biomedical approaches have vainly sought simple pathology, a paradigm
has been emerging which offers a very different type of explanation. Concerned with
understanding mental health and disorder within the unifying theory of biology, of evolution
by natural selection, evolutionary psychiatry (Del Giudice 2018a; Nesse 2019; Abed and St
John-Smith 2022a; Hunt, Abed and St John-Smith 2022) borrows key principles from the better
established field of evolutionary medicine (Gluckman et al. 2016). Biological causation can be
considered at multiple levels, ranging from immediate biochemical and cellular processes to
processes of phylogenetic change over millions of years (Mayr 1961; Tinbergen 1963).
Psychiatry and clinical psychology have concentrated almost exclusively on the individual,
their social surroundings, psychological processes, and biological make-up, but very rarely
considered the ‘ultimate’ level of explanation considering adaptation and function, which is
the foundation of evolutionary biology. Psychiatry has lauded the biopsychosocial model
(Hunt, Abed and St John-Smith 2022a), but it should also be ‘evobiopsychosocial’ (Hunt, Abed
and St John-Smith 2022b).

If there is a single critical justification for serious consideration of evolutionary psychiatry, it is
seen in a paradox recognised for many decades as the ‘schizophrenia paradox’ (Huxley et al.
1964), now framed more generally as the paradox of common, harmful, heritable mental
disorders (Keller and Miller 2006). Given that all mental disorders have a genetic component
— recognised for over a century by observing familial inheritance, now justified in GWAS — why
has natural selection not removed the contributing alleles from the population? Keller and
Miller (2006) expected findings of mutation-selection balance would be sufficient, but this
hasn’t been supported by recent genetic data (Keller 2018). This remains a paradox that the
correct explanation must answer —whether neurobiological, or psychological, or genetic — the
persistence of these conditions in the human species is an evolutionary mystery. It seemingly
defies the most fundamental dynamics of natural selection, which implies harmful traits
should be selected out whilst helpful traits propagate. This is particularly paradoxical in the
cases of personality-like traits diagnosed as psychopathology — sometimes called
‘neurodiverse’ traits — which cannot be explained as inappropriate emotional reactions caused
by unusual novel environments, but reflect heritable, long-lasting, early onset individual
differences. This is a paradox that this dissertation attempts to make some progress with, by
recognising necessary evolutionary theory (Chapter 1) and offering improved philosophical
foundations (Chapter 2) and scientific methods (Chapter 3) for formulating and assessing
evolutionary hypotheses of mental disorder. It then proceeds to consider how evolutionary
explanations of mental disorders may affect medicine (Chapters 4), and more specifically, how
evolutionary psychiatry relates and to some extent supports the growing neurodiversity social
movement (Chapter 5).

It is important to note that the choice of language used throughout this dissertation reflects
past and common usage in contemporary mainstream scientific research and society —
specifically, terms such as ‘mental disorder’ ‘mental illness’ ‘psychopathology’ and similarly
pathologising and medicalised terminology are used, although there are strong arguments for



a shift towards depathologising terminology (Kapp et al. 2020). The contributions of this
dissertation indeed support depathologised language both scientifically and philosophically,
to the extent that they argue that many mental health conditions are not simple dysfunctions.
However, because the main target audience is the contemporary mainstream, which still
predominantly uses pathologising terminology, that language is retained.

2/ Mysterious Individual Differences

The paradox of common, harmful, heritable mental disorders is a key motivation for
developing evolutionary psychiatry, but is related to a problem extending across normal as
well as abnormal psychology: why should common, heritable variation in behaviour should
exist at all? Why, indeed, should personality exist? Chapter 1 considers this problem, and how
the answer relates to explaining psychopathology.

Under classic evolutionary theory, heritable phenotypic variation is expected to be positively
selected until fixation or negatively selected until elimination (p.ix. Buss and Hawley, 2011),
leading to species- or sex-wide traits. Because of this, evolutionary psychology has often
framed itself as revealing the universal evolved cognitive architecture of the mind
(Lukaszewski et al. 2020). Adaptive individual variation of universal tendencies only arise due
to plastic reactions to individual circumstances; it is suggested that people differ in, for
example, conscientiousness due to their environments activating conscientiousness
differentially, not because there is any innate adaptive heritable difference which causes
differences in conscientiousness. Evolutionary psychologists have even proposed that
personality is simply noise — neutral or maladaptive variation around an optimum (Tooby and
Cosmides 1990), either unimportant to selection or awaiting selection. But this is surprising.
Human personality is moderately heritable; stable over time, context and culture; shows
continuities with non-human personality differences; provides predictive power in forecasting
behaviour; and has consequences on evolutionarily-relevant factors such as survival, mating
success, status, fecundity and parenting (p.x. Buss and Hawley, 2011). Given these factors,
adaptive explanations must be explored. Indeed, other evolutionary psychologists (Buss 2009)
have spent significant effort on this. The range of possible explanations and evidence
supporting them are introduced in Chapter 1, which then relates individual differences in
personality to psychopathology, and lays out the case for expecting shared explanatory
evolutionary dynamics.

A critical theoretical foundation is in evolutionary dynamics which don’t merely trend towards
fixation or elimination in the population: what forces allow adaptive individual differences to
persist? At the genetic level, this requires some form of balancing selection, with a mix of
positive and negative selective forces which maintain stable variation in the population over
multiple generations (Smith 1976; Keller, Howrigan and Simonson 2011). At the phenotypic
level, this could occur for various reasons, particularly when social dynamics are at play
(Martin, Jaeggi and Koski 2023). In particular, individuals may find different niches in the
population — so called social-niche specialisation (Bergmiiller and Taborsky 2010; Montiglio,



Ferrari and Réale 2013). In theoretical models and non-human research from evolutionary
biology and ecology, this is often considered in the context of possible foraging benefits from
specialisation in particular types of food resources (e.g. Araudjo, Bolnick and Layman 2011).
Negative frequency-dependency is a key force to consider: many strategies are optimal when
rare, but become less adaptive the more common the strategy in the population. These
dynamics are the essence of classic game theoretic models, for example hawk/dove games,
and explain stable sex ratios (Fisher 1930). Fluctuating environmental effects outside of the
social environment may also cause balancing selection (Abdul-Rahman, Tranchina and
Gresham 2021). Populations of ‘Darwin’s Finches’ on the Galapagos Islands show precisely
these dynamics, as seasonal changes alter specific food availability and select for different
shaped beaks (Grant and Grant 1989). Chapter 1 begins by outlining these theoretical models
and recognising various examples of individual differences across non-human species,
including differences in mating strategy, food acquisition, and behavioural syndromes
(essentially, animal personalities). A general term of ‘specialised minds’ is introduced to
capture the general evolutionary models explaining individual differences in behaviour as
adaptive strategies. Adaptation for specialised minds can involve trade-offs and functional and
dysfunctional manifestations or aspects, often context-dependent, with stabilising costs and
benefits (potentially maintained via inclusive fitness).

In evolutionary psychology, ‘Big Five’ personality traits (McCrae and Costa Jr. 2008) have been
suggested to have evolved as different strategies with costs and weaknesses (Nettle 2011).
For example, high agreeableness may gain from prosociality but suffer due to likelihood of
being cheated, whilst low agreeableness may gain from cheating but suffer costs via
punishment and ostracism. No personality type is perfectly suited for every situation, and
each one has costs, plausibly with benefits and costs arising in a frequency-dependent
manner. Chapter 1 closely examines the relationship between traits of personality and
psychopathology. Although often separated disciplinarily, the objective facts surrounding
them are remarkably similar. Both exist on dimensional spectrums (Kotov et al. 2017; Widiger
et al. 2017), with traits visible in the general and subclinical population, especially among
family members, and are common. Brain differences are diffuse and complex (Latzman et al.
2021) and heritability is often moderate to high (Polderman et al. 2015). Environmental
components are mainly non-shared (Plomin 2011). Traits are observable relatively early and
stable throughout life, with effects on fitness (Power et al. 2013; Allen and Robson 2018).
Neither personality nor psychopathological traits have discernible pathological cause in most
cases.

In general, personality and psychopathology are distinguished by the presence of harm — we
draw delineating criteria at some socially-ordained harmful point on the dimensional
spectrum of traits to identify ‘disorder’ — but this distinction is socially rather than
naturalistically derived (discussed further in Chapters 2 and 4). Because of this, shared
evolutionary explanations for the naturalistic phenomena of both personality and
psychopathology should be considered. One point of note is that theoretical models for the



evolutionary explanation of personality and psychopathology have been developed with their
different targets in mind — so personality psychologists have concerned themselves with the
adaptive explanation of individual differences (e.g. Nettle 2005; Lukaszewski and Roney 2011),
whilst evolutionary psychiatry has concerned itself with the maladaptive consequences of
natural selection — for example, referencing trade-offs, extremes of spectrums, defences,
mismatch and where selection acts for reproductive success over health (Del Giudice 2018a;
Nesse 2019; Abed and St John-Smith 2022a). Chapter 1 suggests that merging these
explanatory paradigms is necessary to understand both the adaptive and maladaptive
manifestations of the traits’ dimensions — with both the maladaptive aspects of personality
and adaptive aspects of psychopathology often overlooked.

One final major point of Chapter 1 is an emphasis on the relevance of evolutionary
anthropology. In the context of understanding evolutionary forces leading to specialised
minds, it is particularly important to appreciate the likely social structure of human ancestral
groups. This includes likely size of groups, group composition in terms of age and sex, group
interaction dynamics and possible social niches. Chapter 1 finishes by noting that such
information provides a principled way to draw a line beyond which adaptive individual
differences are essentially impossible to maintain — below a frequency of one individual per
group. This allows a non-arbitrary cut-off distinction on the dimensional traits familiar to
psychiatry and psychology, addressing a longstanding problem in the philosophy of medicine
(Rogers and Walker 2017). Applying such a line, cases of severe schizophrenia can be excluded
from adaptive explanations, but more common traits such as attention deficit hyperactivity
disorder (ADHD) are eligible for adaptive explanations. This situating of traits within estimated
ancestral human social dynamics also becomes important for assessing the sufficiency of
evolutionary hypotheses, as developed at length in Chapter 3.

3/ Defining Dysfunction

With Chapter 1 introducing the broad motivations and models inspiring further research into
evolutionary psychiatry, Chapter 2 moves toward making fundamental theoretical
contributions to the pursuit of evolutionary psychiatry. Its aim is to strengthen one of the
unique advantages evolutionary approaches hold over contemporary biopsychosocial
approaches to understanding medical disorder: the ability to objectively define ‘dysfunction’,
and therefore delineate health from disorder. The Diagnostic and Statistical Manual of Mental
Disorders (DSM) fifth edition (American Psychiatric Association, 2013a) defines mental
disorder as: “a syndrome characterized by clinically significant disturbance in an individual’s
cognition, emotion regulation, or behaviour that reflects a dysfunction in the psychological,
biological, or developmental processes underlying mental functioning”. It does not further
define ‘dysfunction’ or ‘mental functioning’, leaving them open to attribution based on social
norms and values alone, which is a longstanding gripe of philosophers of medicine (Boorse
1975, 1977; Margolis 1976). Some more objective, scientific approach to defining health and
disorder is sorely desired: evolutionary approaches offer a unique and powerful standard, by



referencing evolutionary history and adaptation as a biological norm, deviation from which
can be defined as dysfunction and disorder (Wakefield, 1992, 2008; Klein, 1999; Spitzer, 1999).

Jerome Wakefield’s (1992, 1997, 2015) ‘Harmful Dysfunction Analysis’ (HDA) is the most
prominent attempt to define ‘disorder’ and often utilised by evolutionary psychiatry (Hunt,
Abed and St John-Smith 2022a). For Wakefield, a disorder must both be dysfunctional in the
evolutionary sense — where a trait fails to achieve its selected effects — and also harmful in an
evaluative sense, where an individual or society believe the dysfunctional trait is harmful. This
definition of disorder has been widely recognised and is referenced most prominently by the
evolutionary medicine and psychiatry literature. However, it has also been the target of
various criticisms, particularly found in the book “Defining Mental Disorder: Jerome Wakefield
and His Critics” (Faucher and Forest 2021) contained 13 chapters by critics and 15 lengthy
responses by Wakefield. These particularly concern the ‘dysfunction’ component. Chapter 2
aims to meet these criticisms, cementing the unique advantage of evolutionary approaches in
defining health and disorder.

The overarching theme of the criticisms against Wakefield’s ‘dysfunction’ component is
whether it is philosophically sound or scientifically usable. Faucher (2021) labels this the
‘epistemic objection’. Can we actually reveal which biological traits are dysfunctional — to
Wakefield, interrupting selected effects — and which are not? This is called into question by
several more specific critiques. Firstly, it is possible that extreme tails are selected (Kincaid
2021). Evolution could select for a trait dimension, but tails of that dimension might be
incorrectly identified as dysfunctional disorder (e.g. if individuals with autistic traits gain more
benefits than costs but individuals with diagnosable autism suffer more costs than benefits) —
and there is no way to verify which part of the dimension was functional. Secondly,
evolutionary by-products are common, but have no selected effects, so cannot develop
disorders under Wakefield’s definition (Murphy 2021). Thirdly, evolutionary mismatch (Garson
2021) means social devaluation can cause traits to fail to achieve their selected effect (e.g. if
aggression becomes punished rather than admired), but this means the dysfunction
component is not as objective as is desired. Lastly, there is indeterminacy of function
(Thornton 2021). Specifying a single function such as ‘eyes evolved to see’ is appealing, but
when extrapolated to psychological traits such as aggression or jealousy, it is much harder to
determine such specific functions which can then be called dysfunctional when interrupted.

Wakefield generally responds by either re-affirming that in precise counter-examples, an
analysis would indeed identify dysfunction correctly, or claims that it is a matter of waiting for
scientific development until such analyses could be undertaken. However, in Chapter 2, other
complexities are noted which further trouble Wakefield’s stipulation of the dysfunction
component. If ‘interrupting selected effects’ implies dysfunction, we could suggest that lust
interrupts the selected effect of rational thinking, or excitement interrupts the selected effect
of sleeping — adaptations interrupt the selected effects of other adaptations, so identifying
selected effect interruption does not suffice to prove evolutionary dysfunction in the way
Wakefield aims to capture. It is also unclear what extent of interruption should count as a



dysfunction. For example, eyes seeing — does every mutation or environmental effect that has
a tiny negative effect on sight count as a dysfunction? Is all eyesight except perfect eyesight
dysfunctional? Taking these problems alongside those of his critics, a strict tractable scientific
paradigm investigating whether traits are dysfunctional seems beyond reach to Wakefield’s
specific definition. Without a scientifically tractable definition of evolutionary function and
dysfunction that can be applied to mental disorders, this unique advantage of evolutionary
psychiatry — plausibly the one paradigm which can offer a truly objective definition of function
and dysfunction, health and disorder, by having an objective historical standard to appeal to
— cannot be utilised. This is the problem that Chapter 2 aims to solve.

The core advance Chapter 2 makes is expanding the function/dysfunction dichotomy into the
‘fitness and function’ framework (FAFF) of definitions. This distinguishes the objects of
selection (e.g. adaptations such as eyes, disruptions such as schizophrenia) from the processes
causing selection (e.g. functions such as seeing, dysfunctions such as paranoid thinking),
defining these objects and processes with the three possible directions of selection — positive,
neutral and negative. The particular advantage of this definition derives from its move of
emphasising fitness effects as well as functional and dysfunctional processes which cause
those effects. The empirical programs required to show biological objects’ effects on
reproductive success (fitness) are relatively straightforward, because they rely on a
fundamentally quantifiable variable — number of offspring — compared to the complex and
fundamentally qualitative processes of function and dysfunction that affect fitness.
Ascertaining fitness is relatively simple; ascertaining effects of function or dysfunction is not.
We can measure and agree upon the negative effects of schizophrenia on reproductive success
fairly uncomplicatedly, but precisely describing the dysfunctional effects of schizophrenia is a
problem of entirely different magnitude. The FAFF leapfrogs this problem, allowing the
attribution of dysfunctional status by observing negative fitness effects without needing to
specify the exact dysfunctional processes responsible. It makes it possible to say “there is
dysfunction — we know not what”. The simplicity and tractability of measuring or inferring
fitness effects becomes the key scientific metric for distinguishing dysfunction, and thus
identifying disorder.

The FAFF provides a definitional framework for better investigating dysfunction, but to use it
with precision and surmount the criticisms aimed at Wakefield, two additional considerations
are required. These are specifiers. The first specifier involves clearly identifying the trait to be
studied and categorised. Fitness and function must be measured of something. This is called
description. The second specifier clearly identifies a reference environment. Reproductive
success only occurs due to fitness within a particular environment, and a trait’s success is
relative to that environment. This is called framing. Both of these specifiers are not just
desirable, but genuinely necessary for any sound application of evolution-based definitions —
if any theorist proposes an evolutionary hypothesis without specifying exactly what trait they
are referencing, or an environment in which the trait is supposed to manifest, we cannot
accurately judge that hypothesis. Eyes are only functional in the presence of light. Evolutionary



classification of depression is impossible without specifying what ‘depression’” means and in
which environment it is being assessed. Traits can be functional for hundreds of thousands of
years but become dysfunctional when the environment changes; or vice versa. Describing
anxiety in its most extreme form may find negative effects on fitness, whilst describing it in a
more general form could find positive effects. When these specifiers are ignored or left
implicit, the resulting analysis is inevitably imprecise.

The basic process of assessing a trait with the FAFF is to describe it, frame it in a particular
environment, and investigate its fitness and the processes by which it achieves them. Most
importantly, the FAFF and specifiers provide a framework for attributing dysfunction which is
widely applicable (it can be applied to any biological trait or process) and exclusive and strict
(no analysis can result in fitting into more than one category, because fitness effects can only
be positive, neutral or negative). It also allows the attribution of dysfunction to complex cases
which troubled Wakefield’s dichotomy, where altered specifiers describe by-products (the
criticisms of Kincaid and Murphy) or frame traits in environments which exacerbate
dysfunction (the criticism of Garson). This makes it a more solid theoretical foundation upon
which to clarify the existence of dysfunction.

The FAFF’'s emphasis on quantitative definitions relying on fitness can be utilised to make the
taxonomising of dysfunction more strict. Existing taxonomies in evolutionary psychiatry
outline broad categories of processes contributing to dysfunction; they are filling the
necessary void in qualitative explanation, just as ‘eyes function to see’ or ‘depression functions
to disengage’. However, they also carry complexities of the indeterminacy of function (here,
the indeterminacy of dysfunction), and are not mutually exclusive or strictly demarcatable.
For example, Nesse’s ‘six reasons for disease’ (Nesse 2005) are mismatch, host-pathogen co-
evolution, trade-offs, constraints, defences and traits which increase fitness at the expense of
health; but a disorder could simultaneously be a mismatched defence with trade-offs (e.g.
social anxiety overactivated by social media). Abed and St John-Smith (2022b) suggest
additional explanatory processes of life history factors, sexual selection and its consequences,
balancing selection and heterozygote advantage, demographic history, deleterious alleles and
extremes of adaptations; but a disorder could simultaneously be an extreme of a sexually-
selected adaptation influenced by life history factors (e.g. extreme risk-taking in young men).
For many of these explanatory categories, then, there are no strictly demarcated empirical
definitions (e.g. of ‘defence’; although others such as ‘heterozygote advantage’ are more
specific).

In contrast to this, the FAFF’s primary utilisation of quantifiable fitness leads to classes of
dysfunction within a complete and strictly demarcated framework. Once description and
framing are specified, there will never be a biological object or process which doesn’t fit into
only one category of affecting fitness positively, neutrally or negatively. Altering description
and framing specifiers allow the parsing of complexities by shifting focus of analysis or
environment. This makes for a crisper (but less qualitatively informative) taxonomy of
disorder, rendered in Chapter 2 into five distinct classes. This is especially suitable for porting



into the HDA and addressing Wakefield’s critics: it draws unambiguous lines. Other
taxonomies are useful for describing common processes of dysfunction, but inevitably
imprecise, which can lead to downstream difficulty in designing experimental paradigms of
direct investigation or inference. It is very easy — indeed, automatic — for there to be strict
empirical criteria when using a fitness-based framework such as the FAFF. Chapter 2
deliberately avoids returning to the HDA's specific definitional question of what constitutes
‘disorder’, but does note that the different classes of dysfunction include one which is
unambiguously ‘pathological’ whilst others are much less likely to accord with concepts of
true ‘disorder’ (e.g. where novel environments cause dysfunction).

Once the FAFF is introduced, the major criticisms of Wakefield’s rendition of the ‘dysfunction’
component are surmounted. The central scientific question moves from being qualitative to
being quantitative. Where the HDA needed to describe the functional processes being
interrupted, which requires some complex qualitative story, the FAFF only needs to appeal to
evidence of reproductive success — which may be inferred from selection on genes, facts of
epidemiology or demographic characteristics, or directly measured in modern reproductive
success. Developing a scientific method utilising such evidence to make evolutionary
explanations systematic and rigorous is the aim of Chapter 3.

4/ A Method Beyond Just-So Storytelling

Evolutionary hypotheses to explain observed phenotypes are fundamentally historical, often
making claims about processes occurring over hundreds of thousands or millions of years,
now completely unobservable directly. Since Darwin’s proposition of the theory, this has
caused problems in scientific investigation, with Popper even labelling it as not testable and
thus not a true scientific theory (although he later accepted its validity; Sonleitner 1986).
Today, evolution can be directly observed in experimental setups with species with short
generation times, in ‘natural experiments’ that see populations change in response to
environmental changes (e.g. the famous 'peppered moth' example; Majerus 2008), in artificial
selection in breeding, and in techniques allowing inference of phylogenetic trees by
comparing phenotypes and genotypes between species and populations, so the fact that
evolution by natural selection occurred and explains adaptive biology is essentially
uncontested. However, the evolution of human psychopathological traits is essentially un-
interrogable by these methods. This is the scientific side of the epistemic objection levelled
against Wakefield and evolutionary psychiatry, claiming it leads to fundamental unsuitability
as the next paradigm for psychiatry (Zachar and Kendler 2017).

Given the difficulty of observing human evolution in action, or utilising the methods available
to wider evolutionary biology, research in evolutionary psychology usually takes a particular
structure, of aiming to directly reveal precisely designed adaptations in action. This begins by
hypothesising about a likely adaptation of human cognition, given a priori considerations of
what evolution would select for. Specific design features of human cognition are suggested,
given the proposed adaptive challenge that the cognition supposedly evolved to solve. Then,



experiments are designed and conducted to reveal that human psychological mechanisms do
indeed work in this way (Cosmides and Tooby 2013; Lewis et al. 2017). This is often bolstered
by cross-cultural work showing that the features of human psychology are universal, as
predicted of most adaptations.

This scientific strategy has long been criticised as speculative ‘just-so storytelling’ (Gould and
Lewontin 1979; Dupré 2003; Smith 2019). The ‘just-so storytelling’ critique is a reference to
Rudyard Kipling’s ‘Just So Stories’ for children, which explain the characteristics of various
animals in imaginative, yet clearly unscientific, ways. The general criticism here is that
adaptationist post-hoc hypotheses can be conjured up to fit around observed biological traits
with very little scientific merit. More specifically, there are claims that evolutionary
hypotheses are unfalsifiable, lack sufficient testable predictions (McCain and Weslake 2013),
and are excessively reliant on modern observations of functioning (Henrich, Heine and
Norenzayan 2010). Our evolutionary history is still invisible, and this constrains hypotheses
(Smith 2019). Evolutionary psychologists typically counter this critique by noting that only
selection can produce complex design in nature (Tooby and Cosmides 2015; Lewis et al. 2017)
building on the classic definition of adaptation by George Williams (1966), and persist in
experimental paradigms which try to reveal psychological mechanisms in precisely the way
expected of the adaptations they propose. However, the criticism of just-so storytelling
remains commonly cited — this response has not been treated as sufficient by detractors, and
a more complete or rigorous scientific method has not been developed.

These problems are exaggerated in evolutionary psychiatry. Evolutionary psychology deals
with familiar psychological traits with somewhat intuitive explanations. The invisibility of
ancestors feeling jealous in romantic relationships and adaptively mate-guarding over
hundreds of thousands of years due to that jealousy (Buss and Haselton 2005) might elicit
limited criticisms of just-so storytelling, but retains its plausible function in industrialised
societies. Mental disorders are, essentially by definition, not viewed as positive or adaptive
traits, so evolutionary explanations referencing adaptive processes or functions are
immediately less intuitive and directly observable. They justifiably require a higher standard
of evidence. Uncertainty of functional role — indeed, doubt whether there is function at all —
undermines the strategy of hypothesising of complex design features to be ascertained
experimentally. Mismatch with modern environments might mean that adaptive traits are
now functioning quite differently — even dysfunctionally — despite historically being adaptive
(related to Chapter 2’s framing specifiers). Also, additional complexities regarding correct
objects of explanation abound in psychiatry (related to Chapter 2’s description specifiers).
Disorder categories are highly heterogenous and may contain both functional and
dysfunctional subtypes — some cases of ‘social anxiety’ may be adaptive, some maladaptive
(Nesse 2022). Relevant subclinical manifestations of a particular disorder may be disregarded
from analysis due to clinical focus on disease categories rather than quantitative traits (a
problem noted in both Chapters 1 and 2) despite genetic relationships and shared causality
between subclinical and clinical forms (Smoller et al. 2018). If so, evolutionary explanations



aimed at the disorder itself will be missing the key phenotype with adaptive benefits — akin to
trying to explain sickle cell disease without considering the heterozygous carriers benefitting
from malaria resistance.

Despite the great fundamental theoretical appeal of evolutionary psychology and psychiatry,
and the paradox of common, harmful, heritable mental disorders demanding resolution,
explaining psychological and psychiatric traits evolutionarily is thus troubled by several
limitations. Chapter 3 aims to overcome them by providing an improved systematic approach
to formulating and evaluating evolutionary hypotheses. A vast array of relevant evidence
exists (e.g. across genetics, neurobiology, epidemiology and psychology), but attempts to
integrate them and make the best inference of evolutionary explanation currently proceeds
without a theoretically-justified structure or standardised analytical principles. Chapter 3
offers a resolution by laying out the ‘DCIDE’ method of systematic review, an acronym standing
for its five stages of Description, Categorisation, Integration, Depiction and Evaluation. The
problem of uncertainty in evolutionary explanation is a problem born of its historical nature,
but better progress can be made by formally structuring evidence to suit evolutionary
inference. The DCIDE method provides such a structure, allowing the assessment and
comparison of evolutionary hypotheses, avoiding criticisms of just-so storytelling or cherry-
picking as much as possible.

In the DCIDE method, a trait is firstly clearly Described (noted in Chapter 2 as a necessary
specifier). Categorisation then distinguishes a major kind of heterogeneity in causation,
separating cases primarily explained by non-adaptive factors (e.g. de novo mutations) from
cases potentially requiring some form of adaptive explanation. Non-adaptive cases are
considered explained and removed from the ongoing analysis, whilst cases requiring adaptive
explanation are taken forward for Integration. In Integration, the Described trait is assessed
for its visibility to selection in a standardised manner: its age of effect, duration, sex
differences, environmental effects and prevalence are considered as indications of the
likelihood of the phenotype in question being visible to evolutionary selection pressures (e.g.
does it appear at life stages which will affect reproductive success; if not, does it have
correlates which do appear at those stages). Where visibility is low, relevant genetically related
traits are necessarily Integrated so that evolutionary analysis is likely to capture the phenotype
under selective pressure —in the case of sickle cell disease, this means including heterozygous
individuals. Description, Categorisation and Integration thus hone the target of explanation.
The stage of Depiction presents evolutionary hypotheses attempting explanation of those
traits, which put forward direct evidence of the trait’s supposed function and suggest an
evolutionary model. Finally, in Evaluation, those hypotheses are assessed in a standardised
manner, firstly following normal scientific procedures asking about their reliability,
compatibility, and relevance, before the more novel stage of Evaluation of their sufficiency to
explain the circumstantial evidence (e.g. do the hypotheses sufficiently explain the precise age
of effect and prevalence of the Described and Integrated traits). The result is a full analysis
and direct comparison of competing evolutionary explanations for the Described and



Integrated traits, taking into account relevant available evidence in a principled manner, with
specific directions for future research and easy integration of new evidence or novel
competing hypotheses.

Chapter 3 primarily exemplifies the DCIDE method with autism (‘autism spectrum disorder’ in
current diagnostic manuals). Autism is chosen due to its phenotypic and etiological
heterogeneity (Mottron 2021), large body of available evidence, history of evolutionary
analysis (Del Giudice 2018b) and social importance, particularly to the neurodiversity (Kapp et
al. 2020) movement (returned to in Chapter 5). After Describing autism using standard
(notably broad) diagnostic criteria, in Categorisation a significant proportion of cases of autism
(approximately 5-20%, depending on diagnostic criteria) are recognised as explained by non-
adaptive processes (traditionally recognised as pathological), such as de novo mutations and
foetal damage. These don’t require explanations regarding positive selection and extended
evolutionary history. The idiopathic cases (often associated with less intellectual disability or
co-occurring health conditions) are taken forward for further analysis. Then, in Integration,
analysis shows that the visibility of autism itself to selection is high on most variables, implying
evolutionary explanations are indeed necessary — with the main exception of its rarity in the
population. This means that recognising the full target of evolutionary explanation requires
recognising subclinical and familial manifestations, sometimes known as the Broad Autism
Phenotype (BAP). Female manifestation is also likely missed, meaning better incorporation of
less pronounced autistic phenotypes in females might be important (Hull, Petrides and Mandy
2020). In Depiction, three evolutionary hypotheses are considered (Del Giudice et al. 2010;
Crespi 2016; Baron-Cohen 2020), which are condensed to two hypotheses in Evaluation, of
the systemising social niche specialisation hypothesis and the high intelligence by-product
hypothesis. These hypotheses are Evaluated for their relative sufficiency in explaining autism’s
visibility variables, and a general pattern emerges: for the by-product hypothesis, the
circumstantial evidence is theoretically surprising and needs to be excused as a failure of
natural selection, but for the social niche hypothesis, the evidence generally appears as
expected. Given the DCIDE review, the best evolutionary explanation for autistic traits,
including diagnosable autism but excluding non-adaptive cases, is that advantages in
systemising and related cognitive enhancements lead to individuals consistently filling valued
roles throughout societies over human evolutionary history, with social disadvantages that
came as trade-offs.

Although autism is the primary example of the chapter, and the DCIDE method is particularly
suitable for formulating evolutionary explanations of psychopathological traits, it is a general
inferential method for evolutionary analysis and could thus be widely applied. The most
obvious benefits outside evolutionary psychiatry are in evolutionary psychology. Stages of
Categorisation and Integration may be less applicable, because objects of analysis in
evolutionary psychology are likely to contain less pathological cases or traits with low visibility
to selection, but the stages of Depiction and Evaluation can still be of significant benefit. In
particular, they offer a stronger structure for comparing the relative merit of competing



hypotheses, and prevent cherry-picking and just-so storytelling by forcing systematic analysis
of relative sufficiency in explaining circumstantial evidence. Upon concluding an Evaluation, a
given hypothesis must have explained the age of effect, duration, sex differences,
environmental effects and prevalence of a trait, all of which have standardised theoretically
derived interpretations (e.g. age of effect implies life stage, which narrows down functional
hypotheses). Chapter 3 concludes by noting that any explanatory hypothesis must explain this
range of evidence: whether explanations are psychological, social, pathological,
neuroscientific, and so on. The best hypothesis is the one that explains the evidence most
sufficiently. Utilising the DCIDE method of systematic review is a general format for comparing
hypotheses to the same, theoretically sound standard, making general evolutionary inference
stronger, and somewhat combatting the problem of scientific hypothesising about the
historical processes of selection.

5/ The Hierarchy of Harm and Dysfunction

With Chapters 1-3 providing motivation, theoretical foundations and an improved scientific
method for evolutionary hypothesising regarding mental health and disorder, Chapters 4 and
5 consider the practical relevance of such hypotheses.

Wakefield’s HDA explicitly recognised the relevance of social values in defining ‘disorder’,
making harm a necessary joint criterion alongside the ‘dysfunction’ component developed in
Chapter 2. Chapter 4 provides a renewed theoretical analysis of the dynamics of this value
component, moving beyond Wakefield’s definitional question and asking where evolutionary
(and indeed, all scientific) approaches interact more generally with medical norms and values.
The place of science versus social values in defining medical terminology is a core debate in
the philosophy of medicine, usually framed as the conflict between normativity and
naturalism (Schramme 2007). Wakefield’s HDA is a hybrid account, with both normative and
naturalistic criteria as necessary features of disorder. Chapter 4 embellishes upon the hybrid
account with a more generalisable hierarchical hybrid account of how naturalism and
normativity interact.

Normative approaches regard medical classification as value judgements reflecting social
value placed on particular biological states: broadly, healthy states are desirable, disease
states are undesirable (Engelhardt, 1986; Margolis, 1976). Objective biological facts may be
irrelevant: Glackin (2010) even claims there are not only no sufficient biological criteria to
classify a condition as a disease, but neither are biological criteria necessary. This is
comparable to law — actions are crimes as a matter of value judgement alone (Matthewson &
Griffiths, 2017). One strong point in the normative approaches’ favour is that normative
considerations are already, and always have been, the impetus behind medical treatment. This
is evidenced by the contradiction of a goalless medicine, and the fact that despite almost all
of the targets of psychiatry being poorly understood scientifically, their medicalisation has
long been justified. Indeed, medicine is many millennia older than science, and practised by



non-scientific communities and individuals — clearly concepts of health and disease are not
inherently scientific (Murphy & Woolfolk, 2000).

Where does scientific understanding sit in relation to modern medical judgements, then? In
Chapter 4, a realistic thought experiment is proposed, of an individual with ADHD who goes
from being diagnosed as disordered to showing above average competence by changing
environment from a classroom to a farm. In dissecting the example, it seems that most
contemporary parties do presume some objective — or naturalistic — component explaining
her cognition, but may disagree about whether it is healthy and functional or disordered and
dysfunctional depending on the environment and display of competence (presuming no direct
scientific evidence either way). The implication is that medical judgements are not merely
informed by pure values. Scientific explanation, and reference to dysfunction, seems inherent,
and Wakefield is probably right that we, as believers in science, wouldn’t attribute ‘disorder’
without believing in some sort of objective dysfunction.

However, Chapter 4 notes some oddities of Wakefield’s approach, if we are to assume that
this application of ‘disorder’ terminology is supposed to be relevant to medical practise.
Firstly, the necessity of the value component effectively means the dysfunction component
can be relegated to total unimportance: if a dysfunction is confirmed beyond doubt to exist,
but specific social circumstances mean it is not considered medically harmful, they overrule
that scientific knowledge entirely — a cancer patient moving to a society where the cancer is
considered a blessing no longer has a disorder, regardless of the dysfunction. This complete
relegation of the naturalistic component seems uncomfortably suboptimal. Secondly, the
necessity of the dysfunction component implies that we could observe clear harm but
somehow de-emphasise the imperative to reduce it when caused by an evolutionarily
functional system. If we find out ADHD is evolutionarily functional there is some implication
that we shouldn’t be treating it, even if that treatment helps diagnosed individuals. We should
help those who need help — this seems a self-evident moral imperative — but pushing for the
necessity of the dysfunction component seems contradictory to this. Many functional evolved
systems cause incredible amounts of harm (indeed, pain itself is functional) so restricting
attribution of ‘disorder’ to dysfunctional systems may be appealing definitionally, but clearly
misaligns with the goals of medicine. Indeed, Wakefield recognises that we should often apply
medicine to heal harm irrespective of disorder status (Wakefield 2021). This creates a barrier
to accepting the relevance of evolutionary perspectives to medicine — if they are
fundamentally disconnected with treatment decisions, why bother considering them?

In Chapter 4 a hierarchical hybrid model is proposed to better fit how naturalistic and
normative considerations interact in practise, reframing the relevance of evolutionary
explanations to medicine. This ‘hierarchical harmful dysfunction’” model proposes that
normative considerations are necessary and sufficient conditions to direct medical treatment,
but naturalism plays a key role in informing normativity, interacting with a range of relevant
political, religious, personal and social beliefs. Naturalism bears upon deliberations, but values
are formed holistically, and eventually decide treatment. Discovering evolutionary dysfunction



or function may plausibly alter our values regarding a trait (e.g. evidence that ADHD is
evolutionarily functional may make us think differently about the proper place of stimulant
medication) and if so, can alter our decision to believe medical intervention justified, but have
no necessary connotations for medical practise — it depends on the surrounding
considerations of the case, and the competing values involved. This addresses the criticisms
which arise due to the equal necessity of naturalism and normativity in Wakefield’s hybrid
model: naturalism is never completely irrelevant, and medicine continues to help whoever
seems to need help, whether or not the trait in question is evolutionarily dysfunctional. The
relevance of evolutionary explanations to making medical decisions is the same as the
relevance of any science to making medical decisions — they make us better informed and may
or may not affect treatment decisions. Like Chapter 2, this is not supposed to be a commentary
on the correct attribution of ‘disorder’ — it is merely supposed to provide a better account of
how insights from evolutionary psychiatry affect treatment decisions.

6/ Evolutionary Psychiatry and Neurodiversity

Chapter 5 concludes the dissertation with an elaboration on a specific area where
evolutionary psychiatry may have practical effects, in relation to the growing ‘neurodiversity’
social movement (Kapp et al. 2020). The neurodiversity movement seeks reconceptualisation
of long-lasting mental disorders of the sort discussed in Chapter 1 — particularly autism and
ADHD, but also dyslexia, bipolar, and other conditions — which they claim are harmfully
pathologised. The movement has been explicitly socially rather than scientifically justified, but
in Chapter 5 areas of alignment between evolutionary psychiatry and the concept of
neurodiversity are explored. Their shared aims and connotations are plentiful and remarkable.
Both can reframe mental disorders as natural cognitive differences rather than disease; both
expand the concept of ‘normal’ beyond contemporary mainstream psychiatry’s standards;
both encourage understanding of psychiatric conditions in terms of relative strengths; both
recognise that modern environments unfairly disadvantage certain individuals and cause
functional impairment; both emphasise socially accommodation and integration of cognitive
variation rather than treatment or cure; and both may potentially reduce stigmatisation.

Despite these alignments, there are areas of differential emphasis and clear disagreement.
Evolutionary psychiatry emphasises scientific explanation and objectivity, whilst the
neurodiversity movement emphasises social values and action, and removing barriers to
inclusion. Their direct disagreement is most pronounced in the extent to which cases are
reconceptualised away from traditional pathological models. The neurodiversity concept
allows for unrestricted identification, so could include non-adaptive cases such as Down
Syndrome. Evolutionary psychiatry must specifically differentiate heterogenous cases based
on causation, as seen in Chapter 3: not all cases of autism are eligible for the same explanation,
and the alignment with neurodiversity perspectives arises for cases which require some
adaptive explanation. Evolutionary psychiatry is thus more restrictive.



Chapter 5 considers the consequences of this difference, and what role evolutionary
psychiatry may therefore play as a scientific paradigm supporting the neurodiversity
movement. One point of note is that evolutionary psychiatry may lend scientific credibility
and thus make the aims of neurodiversity advocates more appealing, particularly to parties
who value scientific knowledge highly. If reconceptualisation of mental disorders is the aim,
evolutionary explanations seem to have an automatic influence which aligns, in many cases,
with the neurodiversity movement, and will inform social values regarding these conditions,
in the dynamics noted in Chapter 4. Furthermore, despite evolutionary psychiatry not
perfectly aligning with the inclusivity of the neurodiversity movement, this difference directly
talks to a major point of controversy: the concern that the neurodiversity movement is aimed
and relevant for the least disabled cases, but ignorant of individuals with severe disability
(Clements 2019; Nelson 2020; Escher 2023). If parsing the various categories of mental
disorder by evolutionary principles, as in Chapter 3, the scientific facts somewhat explain this
disagreement. Many mental disorder categories are loosely defined (or ‘described’, as in
Chapters 2 and 3) and include clearly differentiated etiological causes, with the adaptive/non-
adaptive line generally aligning with levels of disability. If both sides of the debate recognise
this fact, it may simmer disagreement and lead to more productive action, encouraging useful
accommodations for individuals displaying a range of abilities and disabilities.

Altogether, then, this dissertation presents the theoretical motivation for developing
evolutionary accounts of mental traits currently diagnosed as psychopathology (Chapter 1),
provides a solid foundational definitional framework which allows for precise empirical
identification of dysfunctional biology (Chapter 2), lays out a novel method of systematic
review of scientific evidence to best formulate and analyse evolutionary hypotheses in a
rigorous manner (Chapter 3), considers how such explanations interact with values to direct
medical treatment (Chapter 4), and finishes by relating this to a real world example, of how
evolutionary explanations align with the neurodiversity movement (Chapter 5). It thus aims
to forward evolutionary psychiatry, make progress in explaining neurodiversity, and consider
the impact these explanations may have.
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Abstract

Traditional evolutionary theory invoked natural and sexual selection to explain species- and sex-typical
traits. However, some heritable inter-individual variability in behaviour and psychology — personality -
is probably adaptive. Here we extend this insight to common psychopathological traits. Reviewing key
findings from three background areas of importance - theoretical models, non-human personality and
evolved human social dynamics — we propose that a combination of social niche specialisation, negative
frequency-dependency, balancing selection and adaptive developmental plasticity should explain adapta-
tion for individual differences in psychology — ‘specialised minds’ - explaining some variance in person-
ality and psychopathology trait dimensions, which share various characteristics. We suggest that
anthropological research of behavioural differences should be extended past broad demographic factors
(age and sex) to include individual specialisations. As a first step towards grounding psychopathology
in ancestral social structure, we propose a minimum plausible prevalence, given likely ancestral group
sizes, for negatively frequency-dependent phenotypes to be maintained as specialised tails of adaptive dis-
tributions — below the calculated prevalence, specialisation is highly unlikely. For instance, chronic highly
debilitating forms of autism or schizophrenia are too rare for such explanations, whereas attention-deficit-
hyperactivity disorder and broad autism phenotypes are common enough to have existed in most hunter-
gatherer bands, making adaptive explanations more plausible.

Keywords: Evolutionary psychiatry; neurodiversity; evolutionary psychology; hunter-gatherers; personality

Social media summary: Traits of personality and psychopathology could result from a shared evolu-
tionary process of cognitive specialisation.

1. Introduction

Under traditional evolutionary theory, heritable phenotypic variation is expected to be positively
selected until fixation or negatively selected until elimination (Buss & Hawley, 2011: ix). Following
this, evolutionary psychology has primarily accounted for psychological mechanisms in terms of
evolved universal cognitive architecture (Lukaszewski et al., 2020), with adaptive individual variation
arising owing to plastic reactions to individual circumstances. This approach is visible in Darwin’s The
Expression of the Emotions in Man and Animals, framing emotional and behavioural responses as shared
adaptive strategies. Personality, defined in behavioural ecology as repeatable individual differences in
behaviours (Dochtermann et al., 2015) and defined more broadly in psychology as those characteristics
of individuals that describe and account for consistent patterns in feeling, thinking and behaving
(Gosling, 2001: 46), has thus often been portrayed as noise — neutral or maladaptive variation around
an optimum (Tooby & Cosmides, 1990). This perspective is now changing, as growing theoretical and
empirical research in humans and non-humans finds evidence for adaptive individual differences.
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Human personality is moderately heritable; stable over time, context and culture; shows continu-
ities with non-human personality differences; provides predictive power in forecasting behaviour; and
has consequences on evolutionarily relevant factors such as survival, mating success, status, fecundity
and parenting (Buss & Hawley, 2011: x). As heritable phenotypes active during reproductive years are
visible to selection, an evolutionary explanation is required. Psychologists and psychiatrists also seek
evolution-informed explanations for mental disorders (Del Giudice, 2018; Nesse, 2019). Personality
and psychopathology overlap substantially — personality dimensions are related to specific disorders
(Widiger et al., 2017), and many mental disorders are relatively common, heritable and affect fitness,
requiring an evolutionary explanation (Keller & Miller, 2006). Just as personality differences are
reflected by gradual neurobiological differences, common mental disorders do not generally have dis-
crete pathological causes, and descriptivist approaches categorising mental disorders into distinct diag-
noses ignore the reality that mental disorders are dimensional, sharing symptoms and alleles with the
subclinical population (Geschwind & Flint, 2015; Zachar & Kendler, 2017). Even the term ‘psycho-
pathology’ is misleading in implying identified disease - to follow past literature this paper uses it,
but we support more cautious use of medicalising language in psychiatry, as seen in ‘neurodiversity’
perspectives (Kapp et al., 2020), which better align with the evidence and theory presented here.

This paper is concerned with evolutionary explanations for relatively stable individual differences in
personality and psychopathology: ‘traits’ rather than ‘states’. The question is why individuals differ in
these traits, and why such differences could lead to diagnosable psychopathology. This excludes com-
mon emotions or mood disorders of anxiety and depression, although individual differences in traits
often manifest in differential propensity towards certain states (e.g. neuroticism is related to commonly
experiencing anxiety; psychopathy as experiencing less empathy, guilt or shame). Throughout this
paper we shall examine evidence and theory that indicate that traits of personality and psychopath-
ology are disciplinarily separated but biologically related phenomena, in need of related evolutionary
explanation. Although wary of the mistake of overfitting multiple phenotypes into a single model, we
believe that the idea that human evolution has selected for specialised minds (Tooby & Cosmides,
1996; Troisi, 2005) is most useful - like Dall et al. (2012), we believe that the concept of specialisation
nicely encompasses the multiple processes leading to adaptive individual differences in behaviour.
We shall examine evidence indicating that specialised minds should have adapted around social
niche sizes and dynamics, and be sensitive to local ecology and culture (Smaldino et al., 2019).
Social niche specialisation, social selection, adaptive developmental plasticity, negative frequency-
dependency and temporally fluctuating selection should lead to complex specialising fixed and plastic
effects manifesting via innate predispositions and developmental responses (Section 2). Specialisations
involve trade-offs and functional and dysfunctional manifestations or aspects, often context-
dependent, with stabilising costs and benefits, potentially maintained via inclusive fitness (Sections
4 and 5). Heterogeneity is the rule rather than the exception; recognition of pathological, neutral
and adaptive forces will be required in full evolutionary explanations, especially of psychopathology
(Section 5). Our main argument shall be that specialisation is the most useful adaptive process for
theorists to consider, and that taking into account theoretical models (Section 2), non-human
personality (Section 2), human evolved psychology and social dynamics (Section 3), and evolutionary
approaches to personality (Section 4) will prove crucial in explaining psychopathological traits (Section
5). We finish by suggesting productive avenues for future research, especially by examining
anthropological research with the proposed theoretical models in mind (Sections 6-8).

2. Evolutionary models of individual differences and examples in non-human animals

Adaptive individual differences in phenotype can arise via various mechanisms and selection pres-
sures. Plasticity can adaptively match phenotypes to different environments (West-Eberhard, 2003),
whilst maintenance of genetically based alternative strategies requires equal fitness over multiple gen-
erations (Smith, 1976). After briefly summarising relevant fixed genetic and plastic effects, we shall
consider selective forces for phenotypic specialisations.
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Genetic effects on individual differences

At the genetic level, individual differences have four possible explanations (Keller et al., 2011):

(1) Neutrality. Genetic drift is maintaining differences; they have a negligible effect on reproduct-
ive success and are under neither positive nor negative selection.

(2) Mutation-selection balance. Individual differences are caused by harmful mutations which
arise too frequently to be completely removed by negative selection.

(3) Positive selection on recent mutations. Responsible variants are under positive selection but
have arisen too recently to have reached fixation.

(4) Balancing selection. The variant’s fitness depends on conditions, with none being optimal for
long enough to reach fixation (at the phenotypic level the process may be negatively frequency-
dependent, or temporally or spatially dependent, or sexually antagonistic).

Of these, only under balancing selection is individual genetic variation itself selected to produce
alternative strategies.

Plasticity and environmental effects on individual differences

Behavioural ecology starts from the assumption that behaviour is optimal in a given situation (Nettle
et al., 2013). The presence of individual differences in behaviour which ‘hang together’ in stable per-
sonality types (also called ‘behavioural syndromes’) is therefore a fundamental problem (Dall et al.,
2004; Sih et al, 2004). Why would some individuals be more aggressive than others, and why
would an aggressive individual show differences in their interactions with conspecifics and foraging
behaviour and exploratory behaviour, rather than acting facultatively?

One reason evolution can favour behavioural consistency is because social interactions become pre-
dictable, allowing social partners to learn and adaptively respond to personality types (Wolf et al.,
2011). This especially occurs when individuals coordinate actions or have a mutual interest to
avoid certain outcomes. Variation in turn favours responsiveness to consistent personalities, so a
coevolutionary process can occur between responsiveness and consistency (McNamara et al., 2008).
The ability to learn a skill and occupy a particular niche (see below) also encourages plasticity canalis-
ing over time. Potential costs of plasticity exist (Ellis & Del Giudice, 2019); cues received from the
environment take time to sample and react to, may be misleading and difficult to reverse, and plas-
ticity itself may be energetically costly. Adaptive plasticity is not always an optimal or possible strategy.

Relevantly to psychopathology, adaptive developmental plasticity and conditional adaptation lead-
ing to individual differences in phenotype have been studied and theorised about extensively in rela-
tion to stress (Ellis & Del Giudice, 2019). Assumptions that high-stress environments simply
dysregulate biology to cause dysfunction are misplaced — adaptive reactions to stressful environments
to maximise expected fitness are expected (e.g. Thayer et al., 2018), sometimes involving trade-offs in
organism longevity or health, as in certain applications of life history theory (see Section 5).

Key selective forces encouraging individual differences in behaviour

Individual differences in behaviour often occur in social contexts (Dall et al., 2012). ‘Social selection’ is
a relevant process of natural selection involving the fitness effects of social behaviours and social com-
petition (and subsumes sexual selection; Lyon & Montgomerie, 2012; Nesse, 2007; West-Eberhard,
1979). Organisms affect conspecifics, and the potential fitness benefits of relationships and group
membership cause social selection for traits optimising access to these resources. This can lead to
cooperation with unrelated individuals, apparent altruism and systems of reward and punishment
(Barclay, 2013). Importantly, developing valuable specialised skills and attributes and being individu-
ally recognised for them is a key way for humans to ingratiate themselves with cooperators (Tooby &
Cosmides, 1996; see Section 3).
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Social niche specialisation involves individuals in a population occupying different roles
(Bergmiiller & Taborsky, 2010; Montiglio et al., 2013) and is a key explanation for individual differ-
ences in social species. Non-human experimental evidence indicates that plastic social niche special-
isation leads to various lasting behavioural changes: house mouse sibling sex ratio affects behavioural
flexibility, great tit food rationing of siblings affects exploration behaviour, and rearing cichlids with or
without dominants affects aggressive and submissive behaviours (Bergmiiller & Taborsky, 2010).
Genetic and environmental effects can interact in social niche specialisation; for example, an initial
genetic predisposition and early life circumstances can lead to an individual occupying a certain
niche, at which point they maximise fitness by plastically developing to maximise their efficacy in
that niche (Smaldino et al., 2019). Multiple factors can affect niche selection, including state depend-
ence (the individual’s states predispose towards success in certain niches), frequency-dependence
(negative if niches have limited resources or positive if niches’ resources are maximised by multiple
occupancy) and social awareness and eavesdropping (where conspecifics are aware of an individual’s
niche and this makes continually occupying the niche more profitable).

Intraspecific trait variation affects the ecological dynamics of communities in multiple relevant
ways (Bolnick et al., 2011). Increasing environmental heterogeneity and population density increase
personality diversity in small mammals including deer mice, southern red-backed voles and northern
short-tailed shrews (Mortelliti & Brehm, 2020). An increased degree of variation makes a population
more generalised via individual specialisation, reducing competition between members and increasing
species niche width (e.g. in diet; Bolnick et al., 2003) as the community extracts more resources from
the environment. Such species are more robust to extinctions. Social structures in humans can inte-
grate personality differences into a ‘pool of competence’ (Wolf & Krause, 2014), as collectives of dif-
ferentiated individuals increasing individual and group fitness through cooperation. Some researchers
even suggest that the strength of this cooperative effect makes other evolutionary pathways of explain-
ing diversity unnecessary (Nonacs & Kapheim, 2007) and that computational challenges of specialis-
ing played a significant role in selection pressures for Homo cognitive abilities (Hagen et al., 2021).
The division of behaviour then encourages ongoing cooperation (Bergmiiller et al, 2010;
McNamara & Leimar, 2010). Paradigmatic examples are in eusocial insects, where division of labour
and specialisation amongst workers increase colony efficiency, and emerges spontaneously in small
groups of morphologically similar workers (Ulrich et al., 2018).

The balancing of selection effects on psychological traits can arise from temporally fluctuating
selection (Taylor et al., 2014) when exogenous environmental (e.g. food availability, disease, conflict)
and endogenous population factors (e.g. sex ratios; Del Giudice, 2012) change, affecting optimal
behaviour, but never bringing a single phenotype or genotype to fixation. Temporally fluctuating
selection has historically been questioned for its sufficiency in maintaining variation (but see Del
Giudice, 2020: S2), with negative frequency-dependent selection the preferred explanatory force
explaining adaptive individual variation via balancing selection (potentially mistakenly ignoring alter-
native or co-occurring forces; Brisson, 2018). Frequency-dependent selection occurs when the fitness
of a genotype or phenotype depends on its frequency in the population. In positive frequency-
dependency, higher frequency results in higher fitness. Under negative frequency-dependency, higher
frequency results in lower fitness; this can lead to individual differences stabilising in frequency.
Negative frequency-dependency is considered a key process maintaining individual variation in popu-
lations, exemplified in alternative mating strategies such as ‘sneaky’ males which imitate females (in
isopods, sunfish, garter snakes and shorebirds) or providing exceptional care to young (cichlid fish;
Shuster, 2010). Behavioural strategies include attempting to woo females with gifts or alternatively
attempting to mate by force, or varying in tendency to seek multiple partners or defend a single part-
ner. These alternative strategies may be plastic or inherited and fixed. Although negative frequency-
dependency is often modelled in a simplified manner with few, discrete morphs (e.g. hawk and
dove; male and female), it can also maintain multiple morphs on a continuous distribution under-
pinned by multiple polygenic factors, allowing species to fill niches as they become available
(Slatkin, 1979). Note that forces of balancing selection are not mutually exclusive; negative
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frequency-dependency and temporally fluctuating selection can act simultaneously in maintaining vari-
ation. Combining the effects of these forces is realistic — individual differences’ adaptiveness depending
both on fluctuating environmental factors and group composition where rare traits are advantageous.

Theoretical models of adaptation account for regular maladaptive outcomes, although maladapta-
tion or dysfunction is only ‘disorder’ if deemed harmful by social consensus (Wakefield, 2015).
Evolutionary medicine and psychiatry have identified various ultimate causes of disorders (Nesse,
2005, 2019). These may be broadly classified as genuine dysfunctions; functional mechanisms mis-
matched to modern environments and currently maladaptive; or generally adaptive traits with mal-
adaptive or undesirable consequences (Del Giudice, 2018, p133). Medically relevant harm can have
adaptive causes, and as noted by Troisi (2005), selection for alternative strategies could be a funda-
mental evolutionary cause of psychopathology. Adaptive dimensional strategies can lead to maladap-
tive extremes; costs of developmental plasticity could be maladaptive manifestation in a certain
proportion of cases; assortative mating between similar individuals may lead to overexpression of
an ancestrally adaptive trait; and mismatch may cause adaptations to manifest maladaptively in certain
environments, or be defined as disorders by modern psychiatry. Heterogeneity both between and
within disorder categories means that they require explanation via multiple models of adaptation
and processes of maladaptation or dysfunction (Del Giudice, 2018).

Implications of theoretical and non-human literature in explaining human individual differences

The theoretical and non-human literature unequivocally shows that assumptions that all individual
differences in behavioural traits are noise awaiting extinction or fixation are no longer tenable.
However, complex dynamics maintain individual differences theoretically and in non-human species
(e.g. Bergmiiller and Taborsky, 2010; Shuster, 2010; Mouchet et al., 2021). Theoretical models explain
different aspects of biological phenomena, so specific models may be simultaneously (but probably not
equally) explanatory — models are not only potentially compatible but necessarily co-occur. Negative
frequency-dependency often has effects in social niche specialisation (but see Brisson, 2018). Models
of genetic and environmental effects are required simultaneously. Models of adaptive dimensional
traits include functional and dysfunctional manifestations. The impossibility of full explanations
with single models is a point against overreliance on single frameworks such as life history theory,
which has been suggested as a unifying framework for evolutionary psychopathology (Del Giudice,
2018), but is under scrutiny for its somewhat idiosyncratic applications to humans (Frankenhuis &
Nettle, 2020). Explaining individual differences in human psychological traits, adaptive and maladap-
tive, requires integrating a multiplicity of models.

3. Evolved human psychology and social dynamics

Theoretical models of evolved individual differences overwhelmingly depend on social dynamics. Here
we consider various lines of evidence pointing towards the likelihood of humans evolving adaptive,
relatively stable inter-individual differences in feeling, thinking and behaving. After noting aspects
of human psychology which particularly encourage inter-individual specialisation, we consider
anthropological evidence on hunter-gatherer skill niches and social structure, and group sizes and
interaction dynamics (to later consider the implications of manifestation in ancestral groups;
Section 7).

As reviewed above, specialisations are observed in non-human species and predicted by theoretical
models under certain circumstances. Those circumstances are not just present, but heightened in
human psychology. Human cognition shows high plasticity, allowing specialisation and canalisation
which can’t be easily reverted or copied; a tendency towards developing individual skills (Tooby &
Cosmides, 1996); and behavioural flexibility and intelligence to select oneself into one’s optimum
available niche and out of inappropriate niches (Hooper et al., 2015). Humans seem to have evolved
excellent capacities for noticing and acting upon other people’s individual differences (Buss, 1996;
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Buss & Hawley, 2011), allowing intelligent partner selection, cheater detection and knowledge of
others’ social niches. Forces of social selection and negative frequency-dependent selection may be
heightened by human cognitive ability to assess, remember, compare and share information about
individuals (Penke, 2010), allowing social status to be ascribed to individuals who optimise group
functioning, encouraging frequency-dependent division of labour and cognitive specialisation, widen-
ing the human ecological niche. These capacities provide perhaps unparalleled social selection for spe-
cialisation in humans. The fact that modern economies are run with division of labour and
specialisation as a first principle, and that most modern specialisation is cognitive, with different per-
sonality profiles suiting different careers (Denissen et al., 2018; Wilmot & Ones, 2019), may be a for-
malised continuation of a long evolutionary history of social niche specialisation which contributed to
human ecological success.

Human ancestral social organisation: dynamics, group sizes and niches

Accounting for the evolution of human specialised minds needs reference to ancestral social organisa-
tion, and thus evidence from anthropology, particularly of hunter-gatherer societies. Whilst the
antiquity of this social organisation cannot be known with certainty, at least some elements of it argu-
ably extend back some 2 million years to Homo ergaster (Willems & van Schaik, 2017).

Nomadic hunter-gatherer societies are generally egalitarian, sharing food and cooperating on daily
tasks; however, social status does differ between individuals and has many fitness-relevant benefits
(Von Rueden, 2014; Von Rueden et al., 2008; Von Rueden & Jaeggi, 2016), making status allocation
a force of social selection. Reputations for competency and pro-sociality earn social support and attract
cooperative partners, particularly in the contexts of collective labour (Macfarlan & Lyle, 2015). Indeed,
cooperation earns social status to such an extent that social status allocation has been proposed as a
key factor encouraging the evolution of human cooperative behaviour (Von Rueden et al., 2019).

Traits selected as social-niche specialisations and under negative frequency-dependency evolve in
the context of niche size, species-typical group size and interaction dynamics with conspecifics.
Hunter-gatherer group structure is typically composed of residential units (‘bands’), interacting,
migrating and exchanging spouses with other bands in metagroups (‘tribes’). Individuals can choose
to join foraging groups to optimise their relative efficiency (Smith, 1985) and assort into bands to opti-
mise co-ordination and complementarity whilst maximising personal productivity (Hooper et al,
2015). Typical bands have a mean size of 28 individuals (Hill et al., 2011), consisting of about half
a dozen adult male and female couples, children of various ages and perhaps a few post-reproductive
individuals. Despite large variation in ecology and other aspects of behaviour, hunter-gatherer band
sizes are remarkably similar (Kelly, 2013), probably reflecting consistent constraints such as the
need to buffer shortfalls through food sharing (Winterhalder, 1986). Tribe size is more variable
than band size, and bands may interact in complex networks of multiple languages that defy the
notion of small-scale society (Bird et al., 2019). A relevant group size for our purpose is seen in peri-
odic aggregations of bands who exchange marriage partners (to avoid inbreeding) and material goods,
with a geometric mean of 165 individuals (95% confidence limit, 152-181; Hamilton et al., 2007;
although the range extends from tens to several hundred individuals). These larger pools of social part-
ners affects gene flow and the flow of information - foragers can pass information to and learn from
potentially hundreds of individuals in a lifetime (Hill et al., 2014; Salali et al., 2016).

Traditional human societies provided a breadth of social niche possibilities, empowered by individ-
ual ability to migrate or settle into optimally suitable groups given their circumstances (Hooper et al.,
2015). Ancestral social niches could have been explicit (e.g. shamanism) or implicit (e.g. personality
types which ‘fit in” with conspecifics). Explicit niches are most recognisable in division of labour and
noticeable individual skills and talents (Sugiyama & Sugiyama, 2003) as avenues to gaining social sta-
tus and cooperating (Jaeggi et al., 2016; Macfarlan & Lyle, 2015). Hunter-gatherer division of labour
shows patterns between gender and age (Bird & Codding, 2015; Gurven & Hill, 2009). Most stereotyp-
ically, males more regularly hunt large prey, whilst females gather plant foods and engage in childcare.
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However, this common demographic patterning hides potentially relevant diversity - for example, the
Aché note the roles of finder, caller and killer whilst cooperatively hunting (Walker et al,, 2002),
which may suit different cognitive abilities, despite occurring within a gender-specific activity.

Sugiyama and Sugiyama (2003) extensively list possible niches for hunter-gatherer individuals to
occupy. They may be in social roles (e.g. shaman or chief), specific crafts (e.g. pottery, basket weaving,
boat building), or other performance or art (storytelling, singing, composition, dance). Social roles go
beyond particular skills, for example in cooperators who aid in warfare, punishment or generosity.
Knowledgeable individuals in areas of geography, spirituality, medicine and subsistence and techno-
logical skills are acknowledged (Lightner et al., 2021b). Individual roles are recognised and often
admired: differential quality of manufactured tools is noted (Sugiyama & Sugiyama, 2003), as is effi-
cacy in storytelling or teaching (Smith et al., 2017). Different abilities between specialists are tracked,
and the best individuals are acknowledged, earning valuable social support (Schniter et al., 2018; Smith
et al,, 2017). Individual skills and personality traits are always judged in comparison with the imme-
diate group; exceptionality exists in comparison with others (Tooby & Cosmides, 1996) and the best
specialist in a niche can be disproportionately valued. For example, Singh and Henrich (2020) found
that across two villages a single shaman performed 32% of ceremonies, the next best performed 14%
and the remaining 54% were spread (unevenly) across 37 other individuals.

Different niches (e.g. tool use, shamanism and oratory skill) probably involve different dynamics,
and the biological feasibility for optimal specialisation may differ between niches (e.g. shamanistic
niche filling may optimise via adaptive developmental plasticity decided by early life experience, whilst
tool-making niches may optimise via heritable fixed components). Precise dynamics are undoubtedly
complex. For example, social niches in shamanism (Singh & Henrich, 2020) could show simple linear
negative frequency-dependency (shamans steadily less successful as more common) or non-linear
effects with mild negative effects on fitness for the first few shamans per tribe (as the niche fills
up) and strong negative effects beyond that (once the niche is filled), or even positive frequency-
dependency for the first few shamans (whose mutual presence reify their special status) and negative
frequency-dependency beyond that. Negative frequency-dependency may affect niche occupiers differ-
ently, if the costs of increasing frequency are borne by certain individuals more than others (e.g. if the
top shaman earns stable benefits despite niche filling, but lesser shamans compete for fixed benefits;
Singh & Henrich, 2020). Even a particular trait’s dynamics could differ between populations and over
time, affecting the adaptive solutions and roles for fixed and plastic effects.

Anthropologists have not generally aimed to describe social niches and individual cognitive special-
isation (perhaps excepting shamanism, e.g. Lightner et al., 2021a; Singh, 2017; Winkelman, 1990),
concentrating more on age and sex differences. As modern studies consistently find that individual
differences in personality and psychopathology are larger than group differences, this could be an
area of important future research in traditional-living populations. Considering the non-human exam-
ples and theoretical requisites, the available psychological and anthropological evidence implies
human evolutionary history would serve as fertile ground for the evolution of specialised minds, des-
pite a lack of specific investigation into this question hitherto.

4. Adaptation and maladaptation in human personality

Evolutionary explanations of individual differences in psychology have largely concentrated on per-
sonality (Buss & Hawley, 2011). Mainstream personality psychology currently centres around factor-
analytically derived traits representing clusters of co-occurring common personality descriptors. This
method is inspired by the lexical hypothesis of personality, that socially important personality char-
acteristics should be labelled and thereby appear in a language’s vocabulary. Importantly, items
included for factor analysis are chosen by psychologists, so do not include every stable psychological
individual difference of evolutionary relevance. For example, variation in sociosexuality is absent, des-
pite potentially being an adaptive individual difference under negative frequency-dependent selection
or adaptive developmental plasticity (Bailey et al., 2000).
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The most prominent model describing such personality factors is the five-factor ‘Big Five’ model
(McCrae & Costa, 1997), identifying dimensions of openness, conscientiousness, extraversion, agree-
ableness and neuroticism. These traits are relatively stable over the life course (Graham et al., 2020)
and affect various outcomes, including suitability to different careers (Denissen et al., 2018; Wilmot &
Ones, 2019) and sexual behaviours and fertility (Allen & Robson, 2018; Allen & Walter, 2018).
The Big Five has long been touted as a human universal (McCrae & Costa, 1997) and has been repli-
cated in over 50 countries (Schmitt et al., 2007), although a more recent study in a small-scale sub-
sistence society failed to replicate the same factor structure (Gurven et al, 2013) and large-scale
surveys in 23 low- and middle-income countries have found the common Big Five Inventory lacks
validity (Laajaj et al., 2019), probably because of methodological issues in translation, wording, inter-
pretation and response biases. Sex differences in Big Five personality are generally small, although
moderate differences are seen in agreeableness and neuroticism, in which females are higher (Del
Giudice, 2015; Kajonius & Johnson, 2018). The sex differences have perhaps more frequently received
evolutionary analysis (e.g. Kajonius & Johnson, 2018), even though group variance is smaller than
individual variance, implying that adaptive explanations of individual variance are of high importance.

Personality factors seem to be caused by moderate genetic and environmental components, with an
estimate of 40-50% heritability (Polderman et al., 2015; Vukasovi¢ & Bratko, 2015). Some of this vari-
ance is probably neutral or deleterious, with adaptive effects arising via both balancing selection on
genes and developmental plasticity (Penke, 2010; Penke & Jokela, 2016). A prominent alternative
explanation appeals to ‘reactive heritability’ (Lukaszewski & Roney, 2011) - other physical traits are
heritable, such as body size, height and attractiveness, and personality could be a universal facultative
programme reacting to these physical differences. Extraversion has been proposed as such a facultative
strategy (Lukaszewski & von Rueden, 2015). In testing this hypothesis, Haysom et al. (2014) found that
attractiveness accounted for only a small percentage of variance in extraversion, and other predicted
reactive heritability effects were not found. Balancing selection thus probably partially explains person-
ality’s heritability (Buss & Hawley, 2011). Analysing the Big Five, Nettle (2006, 2011) identified pos-
sible costs and benefits causing balancing selection (Table 1). For example, high extraversion is
associated with larger cooperative networks, increased mating success and positions of social status
and leadership. However, it also increases the likelihood of experiencing antagonistic conflict, illnesses
and injuries (Lukaszewski & von Rueden, 2015), implying variable benefits and costs in hunter-gath-
erer bands dependent on group composition and specific environmental circumstances.

Important in linking personality to psychopathology is the recognition that Big Five personality
dimensions are associated with specific disorders and generally maladaptive outcomes, often at
their tails. High neuroticism in particular is associated with anxiety, mood, eating, somatic symptom
and substance use disorders, as well as social and specific phobias and various physical maladies
(Widiger et al., 2018). A review of over 150 studies investigating how the Big Five relates to personality

Table 1. Plausible benefits and costs of the Big Five, derived from Nettle (2006, 2011)

Factor Benefits Costs
Openness Artistic creativity; intellectual curiosity Disorganised thought; tendencies to
schizotypy and schizophrenia

Conscientiousness Self-control; perfectionism; care in Pathological levels of effort; rigidity; lack
premeditated tasks; moral principle of spontaneity

Extraversion Larger cooperative networks; high status; Increased risk of social conflict; illness and
mating success injury

Agreeableness Empathy; helpfulness; harmonious Vulnerable to cheaters; suboptimising of
interpersonal relationships personal fitness

Neuroticism Wariness; vigilance; useful anxiety Debilitating anxiety; depression; physical

health costs
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disorders (PDs) (Widiger et al., 2017) reveals the extent to which personality and psychopathology are
related, with both poles of each factor associated with maladaptive outcomes. High extraversion is
associated with histrionic PD, high conscientiousness with obsessive—-compulsive PD and high agree-
ableness with dependent PD. Low extraversion is associated with schizoid PD and avoidant PD, low
conscientiousness with antisocial PD and laxness, negligence, disinhibition and irresponsibility, and
low agreeableness with antisocial PD and the ‘dark triad’ traits of psychopathy, narcissism and
Machiavellianism. It should be noted that such correlations are instrument dependent (Widiger
et al., 2017). The fifth edition of the Diagnostic and statistical manual of mental disorders (DSM-5)
in Section III, for ‘emerging measures and models’ (American Psychiatric Association, 2013: 728),
included a dimensional model of five broad domains of negative affectivity, detachment, psychoticism,
antagonism and disinhibition, explicitly recognising ‘these five broad domains are maladaptive var-
iants of the five domains of the extensively validated and replicated personality model known as
the “Big Five” (American Psychiatric Association, 2013: 773).

Despite success linking the Big Five with certain maladaptive outcomes and particular disorders,
the totality of common psychopathological traits cannot merely be reduced to aspects of the Big
Five. Even recent attempts to create entirely dimensional classifications of mental disorders using
factor-analytic methods from personality psychology applied to mental disorder questionnaires fail
to incorporate prominent conditions such as autism spectrum disorder (Kotov et al., 2017). The
157 diagnoses in the DSM-5 may overlap and correlate with other personality measures and disorders,
but certainly require their own analysis.

5. Evolutionary accounts of psychopathology

Personality and psychopathology are described using different methodologies owing to psychiatry and
clinical psychology’s requirement for categorical diagnoses to inform treatment decisions (see
Figure 1). Modern personality psychology is explicitly dimensional, not attempting to separately cat-
egorise particular personality types (although this is common outside of mainstream personality
psychology, e.g. Myers-Briggs types). Despite the clinical necessity of discrete categorisation, psycho-
pathologies also exist on dimensional spectra (Kotov et al., 2017; Widiger et al., 2017), with symptoms/
traits visible in the general and subclinical population, especially among family members. Disciplinary
separation obfuscates the many shared biological and epidemiological characteristics between

Personality Research
Dimension derived by identifying
latent factors. Categorisations of
specific types not attempted.

Shared Trait Characteristics
Individual psychological differences
Dimensional distribution

Effects on fitness and life course
Moderate-high heritability
Mon-shared environmental effects
Early onset, stable through life
Diffuse, complex brain differences
Often no identifiable pathology

-
"

Psychopathology Research
Initial categorisation of harmful
phenotype. Subclinical category
sometimes identified, but receives
less attention. Very little attention
to traits in general population.

Figure 1. Traits of personality and psychopathology traits share basic characteristics but are studied differently.
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Table 2. Benefits, costs and models in a selection of evolutionary accounts for psychopathological traits

Condition

Proposed benefit

Proposed cost

Evolutionary model

Attention deficit
hyperactivity
disorder (ADHD)
(Williams &
Taylor, 2006)

Exploratory behaviour
improves collective
foraging, risk taking,
sexual attractiveness

Physical, mental and
social dangers of
higher risk taking

Diversity-dependent group
selection

Autism spectrum
disorder (Crespi,
2016)

Species-wide positive
selection on high
intelligence,
visuo-spatial strengths,
attentional focus,
deliberative decision
making

Dysregulation and
imbalance of
intelligence causes
autistic phenotypes of
social, communication
and behavioural
difficulties

Species-wide positive
selection with
by-product

Bipolar disorder

Subclinical traits beneficial

Extreme manifestations

Adaptive spectrum with

(Akiskal & (depressive sensitivity to cause severe costly extremes
Akiskal, 2005) suffering; creativity and depression and
high energy beneficial in maladaptive mania
leadership, exploration,
territoriality and
mating)
Psychopathy Antisocial strategy of Possibility of detection Negatively

(Mealey, 1995)

emotionlessness,
allowing cheating and
optimally selfish
behaviour,
unconstrained by
empathy or guilt

and punishment

frequency-dependent
and adaptive
developmental
plasticity

Schizophrenia
(Polimeni &
Reiss, 2002)

Religious delusions,
hallucinations and
social withdrawal
interpreted as shamanic

Delirium, substance
abuse, exacerbated
psychotic symptoms
in certain cultural

Group selection for
specialised roles

experiences; shamanic contexts
rituals increase group

cohesion

personality and psychopathology dimensions (Figure 1). Brain differences are diffuse and complex
(Latzman et al., 2021) and heritability is often moderate to high (Polderman et al., 2015).
Environmental components seem to be mainly non-shared (Plomin, 2011). Traits are (by definition)
observable relatively early and stable throughout life, with effects on fitness (Allen & Robson, 2018;
Power et al, 2013), and are common, both in clinically diagnosable and subclinical trait form,
which is highly significant for evolutionary explanations (see Section 7). Most individual differences
in personality or psychopathology have no discernible pathological cause. Beyond socially ordained
descriptive differences and the presence of apparent harm, these traits are naturalistically similar.

Psychopathologies and their evolutionary accounts are too numerous to list here (see Del Giudice,
2018 for a comprehensive review). No single evolutionary explanation is applied between disorders
(Table 2), and some accounts rely on less well substantiated evolutionary mechanisms (e.g. group
selection) than are focussed on in the (human or non-human) personality literature. Possible
costs and benefits of the traits are often emphasised. A point made near universally in the
evolution-of-personality but less regularly in the psychopathology literature is of individual differences
as themselves adaptive. Psychopathology accounts more often hypothesise that differential susceptibil-
ity results from simple dysfunction. Key points of five accounts of psychopathological traits are pro-
vided in Table 2. These five accounts are selected to show the variability of models used and the range
of benefits and costs proposed, not to represent consensus or our preference.
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For two traits, autism and psychopathy, leading accounts agree on costs and benefits, but differ in
details (see below). Accounts of attention deficit hyperactivity disorder (ADHD), bipolar and schizo-
phrenia vary widely between authors. ADHD has been proposed as hunting rather than farming
behaviour; or part of a ‘fighter’ strategy; or a ‘response-ready’ strategy (Del Giudice, 2018: 266-
268); or adaptive at the group level by improving collective foraging (Williams & Taylor, 2006).
Hypotheses of bipolar disorder associate manic states with social dominance behaviours; hypomanic
states with mastery and success in technical and artistic domains; as adapted to changing climates,
with depression suitable for winter and mania for spring and summer (Del Giudice, 2018: 236-
238); or manic states as enhancing creativity and energy in leadership, exploration, mating and terri-
toriality, with depressive states enhancing sensitivity to suffering (Akiskal & Akiskal, 2005).
Hypotheses of schizophrenia as resulting from specialised adaptation generally concentrate on subclin-
ical schizotypal traits or less severe cases — suggestions are of a group-splitting function to enable
smooth fissioning of hunter-gatherer tribes; or as sexually selected for enhanced creativity (Del
Giudice, 2018: 219-222); or as causing shamanism which enhances group cohesion (Polimeni &
Reiss, 2002). By-product hypotheses of schizophrenia implicate side effects of selection for lipid
metabolism which enhanced creativity, religiosity and mentalising; or failure to establish hemispheric
dominance for language; or various vulnerabilities in the ‘social brain’ (Del Giudice, 2018: 217-227).

Accounts of autism spectrum disorder (ASD) show more congruence (but see Del Giudice, 2018:
251-254). ASD is diagnosed by a broad array of differences and difficulties in socialising, communi-
cation and behaviour, with significant individual variability in presentation, hence the ‘spectrum’
(Lord et al., 2020). Some cases (often associated with intellectual disability) are caused by specific gen-
etic or environmental disruptions of normal development, requiring no evolutionary explanation
beyond recognising why such vulnerabilities exist (e.g. to mutations or prenatal toxins; Del Giudice,
2018). Other cases are unexplained by such disruptions and less frequently show intellectual disability,
and autistic-like traits (which can coalesce in a ‘broad autism phenotype’; Sasson et al., 2013) are more
frequently seen in family members. These are the main target of evolutionary explanations. Three
prominent accounts (Baron-Cohen, 2020; Crespi, 2016; Del Giudice, 2018) emphasise similar positive
attributes observed in autistic and autistic-like traits. These include advantages in visual-spatial skills
and abstract spatial reasoning, detail-oriented styles of cognition which boost ‘systemising’, enhanced
pattern recognition, sensory acuity and perceptual discrimination and lower susceptibility to illusions
(Del Giudice, 2018). Despite agreeing that ASD’s evolutionary explanation revolves around these posi-
tive attributes, hypotheses differ in specifics. Baron-Cohen (2020) frames autistic traits as systemising,
and autistics (without intellectual disability) as hyper-systemisers, occupying a social niche as tool-
makers, inventors and experts in areas of their obsession. Sometimes this systemising overexpresses,
leading to more disability. Del Giudice (2018) argues that autistic-like traits delay reproduction and
increase parental investment as a slow life history strategy, whilst accumulating embodied capital
through specialised skills learning, leading to a skilled/provisioning strategy. Maladaptive cases arise
from overexpression of potentially adaptive traits, exacerbated by assortative mating, mutations and
environmental insults. Baron-Cohen and Del Giudice therefore agree on autistic traits as specialisa-
tions, but differ on specifics of function. Crespi (2016) provides an alternative account, of ASD as a
dysregulation of intelligence in components associated with strengths (e.g. visual-spatial abilities).
He hypothesises that strong recent positive selection for human intelligence has led to cases of
ASD as maladaptive by-products in some individuals, without claiming that the individual differences
in autistic traits are themselves adaptive (although previous work (Crespi & Badcock, 2008) mentions
specialised cognitive strengths and impairments in autistic and psychotic-spectrum individuals).

Psychopathy is characterised by callous and unemotional traits, impulsiveness, manipulativeness
and remorselessness. Modern psychopaths can be career-focussed and manipulate their way up career
hierarchies (Chiaburu et al., 2013). Aspects of psychopathy seem suitable for politics (Lilienfeld et al.,
2012). Psychopathy has received substantial attention as an adaptive strategy, partly because cheating-
cooperating strategies are canonical in game theory (e.g. prisoner’s dilemma), inspiring early
evolutionary accounts (Harpending & Sobus, 1987). Mealey (1995) suggested that psychopathy is
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maintained by negative frequency-dependency and adaptive developmental plasticity, with a low
frequency of psychopaths (to Mealey, ‘primary sociopaths’ utilising a genetic strategy, ‘secondary socio-
paths’ utilising a reactive plastic strategy) taking a ‘cheater niche’ in cooperating human groups, accurately
assessing the costs and benefits of cheating to cheat as much as is personally profitable. The prevalence of
full psychopathy is about 1-2% for males and 0.3-0.7% for females, with a wider psychopathic personality
in about 10-12% of the population (Colins et al., 2016). Gervais et al. (2013) suggested that clinical psych-
opathy is a strategy of unconditional defection, whilst subclinical psychopathic traits promote strategic
conditional defection, broadening the adaptive niche of psychopathy in human societies. Other authors
have framed psychopathy as a fast life history strategy, noting similar benefits and costs for psychopathic
traits (Barr & Quinsey, 2004; Krupp et al., 2013).

These accounts of ASD and psychopathy potentially present examples of theoretically predicted
cooperating and cheating evolutionary strategies, respectively. However, in general, accounts of psy-
chopathology are more disconnected from background theory than literature on the evolution of per-
sonality (references to group selection specifically imply this oversight), emphasising specific disorder
characteristics and hypothetical costs and benefits rather than realistic evolutionary models. This may
partly explain the varied accounts of schizophrenia, ADHD and bipolar disorder. We suggest that pro-
gress will come by recognising non-human and theoretical models of adaptive individual differences
(Section 2), better information regarding evolutionary human social dynamics (Section 3) and clearer
acknowledgement of the similarity and relationship between personality and psychopathology trait
dimensions (Figure 1), implying a need for shared scientific explanations despite disciplinary
separation.

Previous authors have mistakenly inferred that identifiable instances of pathological processes
affecting psychopathology (Keller & Miller, 2006) and personality (Verweij et al., 2012) imply that
the entirety of variance is pathological. The fact that traumatic brain injury can cause aggressive per-
sonalities does not imply all aggressive personality is pathological — we cannot infer causation of heter-
ogenous trait categories from causation of single instances. Predictions that mutation-selection balance
would explain all heritable variance in disorders have not borne out (Keller, 2018; Keller & Miller,
2006). Pure by-product or pathology explanations of heterogenous phenotype dimensions such as
ASD are bound to fail to explain the full clinical and subclinical variance. Similarly, adaptive special-
isation clearly will not explain cases associated with de novo mutations. Every psychopathology dimen-
sion probably contains pathological variance (probably the most debilitating cases) and adapted
variance (probably subclinical cases). Better recognition of this heterogeneity and of the plausible evo-
lutionary models of personality adaptation offers promise for guiding evolutionary explanations of
psychopathological traits.

6. Minimum adaptive prevalence

To offer some novel contribution beyond the review and commentary above, we now briefly sketch an
example of practical synthesis across these areas. This specifically talks to a longstanding problem in
the philosophy of medicine, involving the validity of attributing disorder to statistical outliers (Rogers &
Walker, 2017). Evolution- and anthropology-informed work could certify low-frequency traits as disor-
ders - or at least, not adaptations — with naturalistic rather than arbitrary justification of line-drawing at a
particular prevalence.

We introduce this as a conceptual prompt for future research rather than an immediately applicable
model. We encourage formal modelling and recognise that specific empirical details of the trait being
analysed will need accounting for, including onset and duration, dimensionality, genetic architecture,
environmental effects and probably selection dynamics (as noted in various plausible shamanism
niche dynamics in Section 3). Nevertheless, we believe that framing this fundamental concept offers
hope of progress in assessing psychopathology evolutionarily, and that further work can even be extra-
polated to understanding specialisation more generally, especially in illuminating function, rather than
simply providing a lower bound frequency for specialised adaptations.
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Negative frequency-dependency is a key force of balancing selection, regularly included in models
of stable individual differences, including niche specialisation. When negatively frequency-dependent
phenotypes reduce in frequency, negative selection effects approach 0. Upon reaching 1 individual
with a phenotype, negative selection reaches 0 (to apply to dimensional models assume that different
positions on the dimension are different phenotypes). Negative frequency-dependence can thus main-
tain, at an absolute minimum, one individual with a specialised phenotype (or capacity to develop a
phenotype) per relevant group of interacting conspecifics. This allows dimensional tails to be deemed
almost certain non-adaptations at a non-arbitrary point — when a phenotype is too rare to exist in
every interacting group. So, where negative frequency-dependency is maintaining specialisation, we
can derive a minimum adaptive prevalence (MAP) for a specialised trait using evolutionarily relevant
group sizes. Where group size is represented as G, the simplest estimate of MAP is calculated with the
equation:

MAP = 1/G

Thus, under simplifying assumptions, in species interacting in groups of 30-40, the MAP of a nega-
tively frequency-dependent phenotype is 1/35, approximately 3%. If 1% of individuals in that species
display a phenotype, we can infer that it is not a specialised trait maintained by negative frequency-
dependent selection. Note the assumption of equal environmental effects; if the specialised strategy is
as an adaptive plastic developmental response (e.g. only becoming a psychopath if raised in an abusive
environment) or also under temporally fluctuating selection, then the observed prevalence can be
lower than the MAP. Also note the importance of accounting for trait-specific features and possible
functions - if the trait is sexually dimorphic (perhaps sexually selected) or shows a delayed age of
onset, effective group size is reduced, because negative frequency-dependency occurs via phenotype
interaction and competition - the evolutionarily relevant group is then smaller than the whole
group size. Beyond ‘once per group’ specialisations, ‘once per males/females in group’ or ‘once per
age group’ specialisations are plausible, but need the group size to be adjusted to the relevant popu-
lation to calculate their MAP (Table 3). Phenotype competition often occurs within demographics -
rarely would a human 5 year old’s phenotype have negative frequency-dependent effects on a 25 year
old’s similar phenotype - so this is an important consideration in discerning (and excluding) potential
specialisations.

7. Specific prevalence of human specialised minds

Calculating the MAP for human traits requires knowledge of human social group size and dynamics.
Band size is around 28 individuals, a relevant figure in assessing specialisation function, but does not
provide the MAP, because bands are interconnected. Negative frequency-dependency relies upon
interacting phenotypes reducing each other’s fitness. The relevant social group size in estimating
human MAP must interact frequently enough that individual differences interrupt each other and
compete, and be sensitive enough to phenotype frequency change that one individual per group
could display an adaptive phenotype, but in two individuals negative selection would reduce the phe-
notype’s frequency back down to one individual per group. This group size will be much lower than
lifetime interaction partners (which can be several hundreds; Hill et al., 2014), but could be larger than
band size. Anthropologists have not specifically tackled this question, but as a placeholder for purposes
of example, a reasonable estimate can be derived from periodic aggregations of bands totalling around
165 individuals (Hamilton et al., 2007). Periodic aggregations interact frequently enough, and pheno-
types which do not periodically aggregate seem unlikely to negatively impact each other via their fre-
quency. Although larger periodic aggregations have been recorded, the chance of relevant interaction
in such large groups drops, and the relevant group size is that which caused selection over many gen-
erations, so the aggregate mean seems more relevant than higher or lower bounds of band aggregations
(although this depends on specific selection effects and deserves separate extended inquiry). Taking
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Table 3. Estimated individuals per varying group, and resulting frequency of a particular trait given its prevalence. Zeros indicate prevalence falling below the MAP, indicating that the

trait cannot be the result of a negatively frequency-dependent specialisation for that group

Prevalence; percentage/individuals per group

1330e( "A ueLIpy pue juny " Wepy

50% 20% 10% 5% 1% 0.5% 0.2%

Group type (size) (Hamilton Aggregated bands (165) 82-83 33 16-17 8 1-2 0-1 0
et al., 2007; Hill et al.,

2011) Males/females per aggregated band (83) 42 17 8 4 0-1 0 0

Adult male/females per aggregated band (42) 21 8 4 2 0-1 0 0

Band (28) 14 5-6 2-3 1 0 0 0

Males/females per band (8-12) 4-6 2 1 0 0 0 0

Adult male/females per band (4-6) 2-3 1 0-1 0 0 0 0
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Figure 2. Prevalence per group size in relation to MAP. (A) is approximately band sized, 26 individuals. (B) is approximately
band-aggregation sized, 130 individuals. (C) is more than twice band-aggregation size, 416 individuals. Phenotypes appearing
once in (A) and (B) could plausibly be adaptive and maintained by negative frequency-dependency; phenotypes appearing
once in (C) could not.

shamanism as prototypical role specialisation filling a human social niche, feasibly one shaman per
165 individuals experiences optimum benefits, additional shamans experiencing negatively frequency-
dependent declining benefits as the niche fills, and groups much larger than 165 probably cannot have
their demand for shamanistic services met by one shaman (Singh, 2017; Singh & Henrich, 2020).

The MAP of a group of 165 is approximately 0.6% so (in this simplified conceptual model) traits
rarer than 0.6% prevalence are highly unlikely to be adaptations (Figure 2). Note this is an absolute
minimum, and traits at 0.6% prevalence are only eligible for a very specific adaptive explanation -
a specialisation functional for only one individual per group of aggregating bands — presumably an
unusual occurrence. Sex- or age-group specific specialisations (e.g. ‘once per adolescent males in
aggregating bands’) have lower group sizes and thus a higher MAP. Because of regularity of inter-
action, it is perhaps more plausible that ‘one per group’ specialisations were maintained by negative
frequency-dependency in adults within bands (approximately 8-12 individuals), yet exist in exagger-
ated maladaptive forms in every aggregation of bands (possible if the inclusive fitness cost/benefit is
stable). If so, maladaptive traits related to adaptations would exist above the MAP derived from band
agglomeration size — this should encourage caution against using the MAP as a simple cut-off preva-
lence above which adaptation is expected and below which dysfunction is evident.

This analysis speaks to the paradox of common, harmful, heritable mental disorders (Keller &
Miller, 2006), placing the ‘common’ factor in the appropriate context of ancestral human group
sizes. Most common psychopathological traits (including all those mentioned in Section 5) have a life-
time prevalence of around or over 1%. Thus, every human ancestor probably interacted with at least
one individual with each condition (assuming fairly constant cross-cultural rates, which is plausible,
although difficult to test; Steel et al., 2014). Certain conditions and subclinical manifestations such as
ADHD and broad autism phenotype have a prevalence of approximately 7% (Figure 3) - so predict-
ably present once or twice in every band. Crucial, though, in identifying non-adaptive traits is recog-
nising heterogeneity within psychopathology categories and specific trait characteristics. For example,
some estimates of ASD base prevalence are 0.97% with approximately 40% having intellectual disabil-
ity (Fombonne et al., 2021), in which case intellectually disabled cases do not meet the MAP. Lifetime
schizophrenia prevalence is approximately 0.7% (although rates differ substantially between popula-
tions; McGrath et al., 2008), but schizophrenia onset is in late adolescence. Out of 165 individuals,
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Attention-Deficit
Hyperactivity
Disorder

Autism Spectrum
Disorder/Broad
Autism Phenotype

Bipolar Disorder/
Bipolar Spectrum
Disorders

Schizophrenia/
Psychosis Spectrum

Psychopathy/
Psychopathic
Personality

Children with active
condition/spectrum

Children to develop
condition/spectrum
in adulthood

Figure 3. The expected prevalence of five psychopathological traits (Table 2) and their subclinical spectra amongst a
band-aggregation sized population of 165 adults and children. Following diagnostic norms and clinical appearance, schizophrenia,
bipolar and psychopathy are displayed as adult onset (assumed around 18 years of age); ADHD and autism are active in children.
Some accounting for gender differences and comorbidity between ADHD/autism spectra (Antshel et al., 2014) and bipolar/psych-
osis spectra (Kotov et al., 2020) has been made. Psychopathy and psychopathic personality, Colins et al. (2016); schizophrenia,
McGrath et al. (2008) and psychosis spectrum, Guloksuz & Van Os (2018); bipolar disorder and bipolar spectrum disorders,
Merikangas et al. (2011); autism spectrum disorder, Lord et al. (2020) and broad autism phenotype, Sasson et al. (2013); and
attention-deficit hyperactivity disorder, Polanczyk et al. (2014).

approximately one develops schizophrenia in their life, but out of 165 hunter-gatherers, roughly half
are children - one schizophrenic per two band agglomerations — so this falls below the MAP (this
presents a further problem for Polimeni and Reiss’s (2002) hypothesis of schizophrenia as a group-
selected adaption causing shamanism). Heterogeneous genetic etiologies also require recognition. A
significant proportion of cases of autism and schizophrenia are caused by rare or de novo variants
(De La Torre-Ubieta et al., 2016; Legge et al., 2021; Singh et al., 2022), excluding adaptive explanations.
Epidemiological estimates of disorder prevalence can contain potentially adaptive and certifiably dys-
functional genetic subtypes — removing certifiably dysfunctional types identifies the prevalence needed
to meet the MAP. Combining these winnowing factors, the 1% lifetime prevalence of severe disorders
can quickly drop below the MAP. This is compatible with hypotheses of adaptive specialisation leading
to personality and psychopathology spectra, with costly extremes diagnosable as disorders.

8. Limitations and future directions

It is, in our view, essentially untenable that specialised minds would be predicted by theory, visible in
non-humans, perfectly suited to human social dynamics and evolution, and yet not cause any of the
variance in personality or psychopathology. Future questioning should not be whether human minds
specialised at all, but uncovering the precise details and extent of that specialisation. The clearest areas
for development are in fundamental theory - developing formal models accounting for the complexity
of specialisation — and better empirical understanding of relevant human psychology and ancestral
social dynamics - particularly in anthropology.

Calls for adaptationist explanations of psychological individual differences are plentiful (Buss &
Hawley, 2011), but heterogenous and complex causation makes specific hypotheses hard to prove
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or assess using a rigorous scientific method (although see Hunt, in preparation). We suggest that a first
crucial step in untangling heterogeneity, especially in assessing psychopathology, will follow
approaches such as Del Giudice’s (2018), recognising subtypes eligible for functional and dysfunc-
tional explanations before attempting to assess adaptation. This will probably broadly redraw the
line between psychiatric and neurological disorders (Anttila et al., 2018).

Specialisation should be selected for specific social niches and group dynamics - probably dramat-
ically changed since relevant periods of human evolution, and thus less amenable to the usual methods
in evolutionary psychology seeking to describe and test complex design (Lukaszewski et al., 2020;
Tooby & Cosmides, 1996). Human universals governing sexual attraction, status or anger may be
straightforwardly experimentally testable in developed societies, but adaptive functions of individual
differences in personality may manifest unusually owing to environmental factors, and certain cultur-
ally specific group dynamics (e.g. surrounding shamanism) have probably completely changed. Any
fitness effects measured in developed societies are apt to be misleading, as evidenced by dramatic
drops in fertility observed in recent decades; only if fertility has dropped equally irrespective of per-
sonality and psychopathology since relevant evolutionary time periods would such measures be useful.
The gap between ancestral and modern environments also forces close consideration of heritability
estimates of these traits, as measured heritability depends on socio-ecological circumstances
(Uchiyama et al., 2021) and indirect genetic effects from social partners (Martin & Jaeggi, 2021).
Since gene-environment interactions are important in personality and psychopathology phenotypic
expression, their current manifestation, population variation and heritability may differ substantially
from relevant periods of evolutionary history.

For these reasons, particular importance lies in studying individual psychological differences in
hunter-gatherer and other non-industrialised societies, ideally measuring fitness consequences, but
at minimum assessing how (and whether) such traits manifest and function in these groups. The
fact that anthropologists have concentrated on measuring and analysing overall trends, such as sex
or age differences — negligible in comparison with individual differences in modern society — implies
that a wealth of relevant information awaits discovery. Inter-individual differences may be pivotal to
the division of labour and hunter-gatherer cooperative dynamics. An example of low-hanging fruit
might be re-analyses of research on hunter-gatherer behaviour, examining variance. Models of
human individual differences in behaviour as noise awaiting negative selection predict trait clustering
around the optimum (probably the mean) and negative effects moving away from it. Specialisation
predicts a spectrum of behavioural variation related to fixed and plastic optimisation within niches
to achieve optimum inclusive fitness — useful differences, not simply noise. The fact that personality
and psychopathology play such critical roles in modern life paths may not be an artefact of modernity,
but a cross-culturally verifiable result of evolutionary history.
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Making Wakefield Workable: the fitness and function framework for
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Abstract

Jerome Wakefield’s ‘Harmful Dysfunction Analysis’ (HDA) recognises biological and
psychological disorder exists wherever two conditions are met: concurrent harm, a
subjective value component, and dysfunction, an objective component related to the
interruption of evolutionarily selected effects. This is arguably the leading definition of
disorder, and is prominently referenced in evolutionary psychiatry, yet suffers various
criticisms. These particularly concern the ‘dysfunction’ component, which is undermined by
the indeterminacy of ancestral function and a range of complex counter-examples,
particularly relating to mismatch, by-products and extremes of adaptive spectrums. To
tackle these criticisms, | provide a definitional framework which allows clear pathways to
dysfunction attribution in the cases problematic for Wakefield. The key move is in
distinguishing biological objects with fitness, a fundamentally quantifiable variable, from the
selective processes of function and dysfunction which lead to that fitness, which rely on
gualitative descriptions, and are much harder to exactly specify and demarcate to the level
of precision necessary for the HDA. | also note the importance of specifying framing
environments and trait descriptions. The resulting framework solves various problems with
Wakefield’s account and leads to a taxonomy of different classes of dysfunction. This is
unique amongst existing evolutionary taxonomies of disorder by offering strict demarcation,
exclusivity and greater theoretical completeness. By relying ultimately on fitness effects
rather than descriptions of dysfunctional processes and recognising distinct possible classes
of evolutionary dysfunction, a more tractable direction for scientific investigation into any
trait’s dysfunctional status is offered, with the potential to make Wakefield’s HDA workable.

1/ Introduction

Despite being central concepts, evolutionary biology lacks precise shared definitions for
‘adaptation’ or ‘function’, and clearly distinguishing adaptations from, say, neutral variation,
is a longstanding (Williams 1966) and still unresolved issue (Sober, 2000, p85-87). Current
mainstream methods rely primarily on analogies with human engineering (Boudry and
Pigliucci 2013), and appeals to evident function in solving adaptive problems (Wright 1976).
These suffice in identifying self-evident adaptations (e.g. eyes), and stricter definitions
generally aren’t a scientific concern, although debates over the presence of adaptation or
sufficient evidence to prove design are common (Orzack and Sober 1994), especially in



evolutionary psychology (Holcomb 1996). However, the necessity of strictly defining these
concepts amplifies dramatically when needing to draw a line between health and disorder.

Jerome Wakefield’s (1992, 1997, 2015) Harmful Dysfunction Analysis (HDA) defines ‘disorder’
by a dual criterion, of concurrent harm (a subjective component, defined by social values) and
dysfunction (an objective component, defined by an interruption of evolutionarily selected
effects). Whilst widely recognised by scientists, medical professionals and philosophers
(Forest and Faucher 2021), it suffers from an array of criticisms which hinder its
implementation in medicine and science generally (Faucher and Forest 2021), especially
aimed at the ‘dysfunction’ component. The purpose of this paper is to clarify viable definitions
of ‘adaptation’, ‘dysfunction’ and related concepts which better captures the complexity of
biological evolution and the limits of scientific demarcation of health and disorder.

After briefly introducing previous literature on defining and identifying adaptation, | consider
Wakefield’s HDA and its major criticisms before suggesting clarifications required to make it
workable. Firstly | expand the function/dysfunction dichotomy into the ‘fitness and function’
framework. The most critical move is distinguishing the objects of selection (e.g. adaptations
such as eyes), to which can be ascribed fitness, a quantitative variable, from the processes
causing selection (e.g. functions such as seeing), which are not naturally quantifiable, and thus
unreliable for precise demarcation. A critical advantage of this distinction is acknowledging
dysfunctional processes exist wherever there are costs to fitness, allowing the HDA to
overcome major criticisms related to the difficulty of ascertaining precise function. | go on to
note two essential ‘specifiers’ for analyses. One specifies description of the target to be
categorised, the other specifies a framing population and environment. | show why
evolutionary definitions without these specifiers are unacceptably imprecise. Combining the
fitness and function framework of definitions with the two specifiers, a path is cleared for
naturalistic classification of biological entities into these categories. The resulting five classes
of dysfunction are more complex than Wakefield’s function/dysfunction dichotomy, but
necessarily so, and solve critical problems in the HDA, as well as providing an evolutionary
taxonomy of classes of disorder which can claim strict demarcation, exclusivity, and greater
theoretical completeness.

The purpose of this paper is not to deny or revise Wakefield’s HDA as a matter of conceptual
analysis of the meaning of ‘disorder’, but to define critical evolutionary categories more
carefully. Ideally, it should be possible for the scientific community to say 'given current
evidence we can define X trait as an disorder’ or ‘to know whether X is dysfunctional we need
Y further evidence’. Without clear definitions this is impossible in many important cases,
especially of psychiatric interest (Hunt, Abed, and St John-Smith 2022). Wakefield’s HDA
concentrated on conceptual analysis rather than practical application; my contribution
concentrates on stipulating definitions which can be scientifically pursued.



2/ Definitions of Adaptation in the Evolutionary Sciences

After Darwin’s (1869) initial proposition of evolution by natural selection, the 20t century
brought huge advances in mathematical models, (Fisher 1930) theoretical understanding,
(Maynard Smith 1993) and empirical evidence for evolution by natural selection. The 215t
century has continued seeing scientific and technological developments relevant to
evolutionary theory, especially in genetics. Despite this, somewhat surprisingly, certain
fundamental concepts do not share precise definitions: for example, definitions of key
concepts such as ‘natural selection” and ‘fitness’ differ between textbooks (Gregory 2009,
Table 1) and definitions of ‘adaptation’ have been quite different depending on the goals of
the author (Reeve and Sherman 1993).

George Williams’ famous ‘Adaptation and Natural Selection’ (Williams 1966) was a landmark
in outlining the expected characteristics of adaptations® (and the fallacy of arguments from
group selection). To Williams, adaptation and adaptive design explain complex biological
traits, and the necessity of believing adaptive design caused a trait is evident in their efficiency
at performing some function or goal. He claims ‘any biological mechanism produces at least
one effect that can properly be called its goal: vision for the eye’ (1966, p.8). Yet he recognises
limitations in defining and defending the presence or absence of adaptation. ‘It is often easy,
in practice, to perceive functional design intuitively, but unfortunately disputes sometimes
arise as to whether certain effects are produced by design or merely as by-products of some
other function. The formulation of practical definitions and sets of objective criteria will not
be easy, but it is a problem of great importance and will have to be faced.” (1966, p.9).

Williams himself relies on informal arguments, especially analogy between organic systems
and human technologies, which provide ‘indirect evidence of complexity and constancy’
(p.10). Mainstream evolutionary biology and psychology has carried this approach of ‘reverse
engineering’ forward (Dawkins 1986; Pinker 1997; Symons 1990). Eyes are complex organs
with an array of systems and components perfectly suited for vision (Goldsmith 1990), so
vision must be the function of eyes. Whilst this suffices to justify uncontroversial cases such
as eyes, it struggles where disputes arise, for example in reverse engineering the function of
low mood —it’s plausible some function exists, but it is much harder to discern and make an
uncontroversial argument. This becomes a serious problem for crisply demarcating health
and disorder.

Stricter definitions of adaptation have been proposed in the philosophy of biology. In
particular, Elliot Sober’s:

1 ‘Adaptation’ can refer to the process resulting from natural selection by which organisms adapt to their
environments or the physical features or adaptive traits which arise due to this process.



Characteristic c is an adaptation for doing task t in a population if and only if members
of the population now have ¢ because, ancestrally, there was selection for having ¢
and c conferred a fitness advantage because it performed task t. (Sober, 2000, p.85)?

This avoids reliance on analogy or intuition of design, and moves disputes into a different
realm of scientific inquiry — if the facts regarding the historical fitness advantages of a trait
are revealed, it can be confirmed as an adaptation. The low mood system is recognised as an
adaptation not because we can reverse engineer its function, but because there was selection
for it and it conferred a fitness advantage. The function of the adaptation of low mood (task
t) is a different (but related) question. The plausibility of scientific inquiry into ancestral fitness
aside, this definition of adaptation avoids relying on analogy to engineering or intuition of
design.

Concentration on fitness contradicts traditional adaptationist programs in evolutionary
psychology which explicitly care about describing functional mechanisms (Symons 1990), but
is aligned with evolutionary biology more broadly (Reeve and Sherman 1993). Referencing
fitness effects also allows a clearer framework for distinguishing disorder, both in principle
and scientific practice — showing why is the aim of this paper.

3/ Wakefield’s Harmful Dysfunction Model

Medical terminology is widely used yet poorly defined in common parlance. Terms such as
disease, sickness, pathology, disorder, illness, dysfunction, condition, affliction, malady, and
ailment have different connotations and norms of use (Hunt et al. 2022), but are not strictly
defined by objectively verifiable criteria. The unifying feature of such terms is simply that they
are used to describe biological states deemed to be bad and medically relevant, by the
sufferer or society (Murphy 2020).

“

The DSM-5 (American Psychiatric Association, 2013a) defines mental disorder as: “a
syndrome characterized by clinically significant disturbance in an individual’s cognition,
emotion regulation, or behavior that reflects a dysfunction in the psychological, biological, or
developmental processes underlying mental functioning”. It does not further define
‘dysfunction’. This allows essentially arbitrary distinction methods (Khoury, Langer, and
Pagnini 2014). Past claims that masturbation is a mental disorder, or leads to mental disorders
(Engelhardt 1999) and the case of homosexuality being removed from the DSM on a vote
(Drescher 2015) exemplify this reliance on social norms rather than empirical facts.

In psychiatry especially, because of past over-pathologisation and a fervent anti-psychiatry
movement which attempts to dismiss psychiatry as little more than social control (Crossley
1998), philosophers of medicine have sought ways to ‘naturalise’ terminology, grounding
definitions in objective facts; “a value-free scientific disease concept [is] a bedrock

2 The description and framing specifiers introduced in section 7 are essentially extensions accounting for the
importance of specifically defining ‘characteristic’, ‘population’ and ‘ancestrally’ in Sober’s definition.



requirement to block the subversion of medicine by political rhetoric or normative
eccentricity” (Boorse, 1997,p.100).

The most influential of these is Jerome Wakefield’s definition of disorder as ‘harmful
dysfunction’ (Wakefield, 1992, 2008; Klein, 1999; Spitzer, 1999) in his HDA. This is a hybrid
definition with a subjective and objective component. Wakefield proposes we attribute the
existence of ‘disorder’ to cases of concurrent harm, in a broad, value-defined sense, and
dysfunction, which is explicitly based in a concept of evolutionary function. A trait is harmful
if society or the affected individual says it is harmful, and is a dysfunction when it fails to
perform its evolutionarily selected effect. Eyes evolved to see, thus eyes which can’t see are
dysfunctional. Psychological and physical traits functioned to provide reproductive success to
our ancestors, and where that function fails or is interrupted, there is dysfunction. If a trait
such as extreme jealousy is considered harmful by a society, then the question of its status as
a disorder depends on whether that jealousy was functional ancestrally. Wakefield is explicit
that the HDA's primary aim is conceptual analysis; an analysis of how the term and concept
of ‘disorder’ is used. If a trait is harmful but not dysfunctional, or dysfunctional but not
harmful, we should not consider it a disorder — but if we believe that a trait is both harmful
and dysfunctional, we should call it a disorder.

This belongs to a class of models of health and disorder variously called ‘backwards looking’,
‘etiological’ or ‘selected effects’ (Millikan 1989; Neander 1991; Wright 1976). Closely related
to concepts of function and normativity in the philosophy of biology and the life sciences (e.g.
Varner, 1998), backwards looking models of disease explicitly reference the theory of
evolution by natural selection in discerning function and dysfunction, and thus health and
disease. Although one might say that atoms, molecules and all physical processes are
‘functioning’ to the extent that they play specific roles in physical systems, this use of
‘function’ does not carry the goal-directedness with which ‘function’ can be used in the life
sciences. If the sun is warming a puddle and making it evaporate, we could say that the
photons’ function are evaporating the puddle — but we cannot say the photons exist to
evaporate the puddle; the evaporation of the puddle is an incidental occurrence resulting
from the properties of water and photons. If instead a fox starts drinking the puddle, the
sense in which the fox is functioning in draining the puddle is different because it is supposed
to drink water. Biological systems are products of natural selection — their present existence,
form and processes exist because they served a historical function, or goal, of achieving
reproductive success. Although evolution and life may not have an end-goal in a classical
teleological sense, it is nevertheless goal-defined: biological entities and processes have been
repeatably selected by their ability to survive and reproduce (Williams (1966, p.258) used the
term ‘teleonomy’). Thus, the fox can be said to be functioning in a way which the photons
cannot. And thus, dysfunction in the fox can be based in objective fact, whilst it cannot in the
photon.

Despite challenges from the ‘causal role’ school, who characterise function by current causal
role in accomplishing assumed capacities of a containing system (Ariew, Cummins, and



Perlman 2002; Cummins 1975), even Wakefield’s critics (Faucher and Forest 2021) largely
agree that the concept of evolution-based, backwards-looking approaches are conceptually
superior as naturalistic approaches in defining disorder. One criticism of causal role
approaches is that they are descriptive rather than normative — they lack a necessary ‘should’
(Neander 1991). Without historical reference grounding an objectively defined normativity,
definitions can be swayed by fluctuating social norms. It is also unclear how causal role
accounts could provide a naturalistic differentiation between traits of psychiatric interest, for
example distinguishing normal low mood from depression as a disorder. This paper shall
follow evolutionary psychiatry and evolutionary medicine (Hunt et al. 2022) in considering
this the account of most importance and potential. However, this fundamental conceptual
strength has not yet led to the widespread adoption of evolutionary principles of defining
disorders in mainstream medicine (Hidaka et al. 2015) and psychiatry (Abed & St John-Smith,
2022).

3.1/ Criticisms of Wakefield’s ‘Dysfunction’

As the most prominent definition of disorder in the philosophy of medicine, and with
substantial recognition outside of philosophy, the HDA has understandably been the target
for much criticism; indeed, a recently published book “Defining Mental Disorder: Jerome
Wakefield and His Critics” (Faucher and Forest 2021) contained 13 chapters written by critics,
and 15 lengthy responses by Wakefield — a Herculean effort and unparalleled resource for
analysis of the state of the HDA thirty years after its inception. The most numerous criticisms
are against the ‘dysfunction’ component of the HDA.

These criticisms generally follow two strategies. On the one hand, they argue that Wakefield’s
evolutionary approach to defining dysfunction does not accurately fit our perception of what
is and is not a disorder — they claim the conceptual analysis fails (Faucher 2021; Kincaid 2021;
De Vreese 2021); a case of autism is still seen as a disorder even if proven to result from
adaptive cognitive specialisation (Hunt and Jaeggi 2022). This is not a criticism this paper is
particularly concerned with — | think Wakefield’s retorts are relatively sound, usually by
claiming that the author’s understanding of how the dysfunction component would apply in
their particular examples is incorrect (e.g. (Wakefield, 2021j)) and re-affirming that we (and
he) would update our label of ‘disorder’ around precisely harmful dysfunctions. The second
criticism more commonly raised — and to my mind the one that makes the current HDA
unworkable — is the question of whether the dysfunction component is actually scientifically
usable. Can the HDA be applied to science and medicine and reveal which conditions are
disorders and which are not? This problem is recognised outside of philosophy; Leif Kennair,
a psychologist working on clinical psychology and evolutionary psychology has written
“despite Wakefield’s definition having the greatest promise of providing mental health
research with a theoretically and scientifically based overarching definition of
psychopathology, it currently lacks the research needed to be able to categorise mental states
(harmful dysfunction and non-harmful dysfunction, as well as harmful function and non-
harmful function) and create a more valid nosology.” (Kennair, 2010, p.453). Wakefield



includes the objective component as protection against anti-psychiatrists and pure value
theorists, who can claim psychiatric labels are arbitrary. However, if the objective component
cannot be clearly identified — if it is often hard, or indeed impossible, to decide whether a
particular condition is functioning or dysfunctioning from an evolutionary perspective, then
the objective component of the HDA is essentially useless. Various authors believe this is
indeed the case, and thus the HDA should be abandoned or revised (De Block and Sholl 2021;
Faucher 2021; De Vreese 2021). Their arguments come in many forms.

Faucher (2021) labels this general criticism of the dysfunction component the ‘epistemic
objection’. This argues that “because the harmful dysfunction analysis holds that whether one
has a disorder depends on facts about internal mechanisms and their evolutionary history,
and we are largely ignorant of these facts, therefore the analysis implies that it is impossible
to know at this time whether conditions are disorders or non-disorders” (Bergner, 1997, p.
255). This is a general claim about the scientific plausibility of discovering the relevant facts
to discern dysfunction when couched in evolutionary terms. Although theoretically objective
by being historical and not altered by contemporary norms, traits can often not be
conclusively defined as functional or dysfunctional because history is unobservable. This is a
continuous problem for backward-looking approaches (Holm 2012), and faces all evolutionary
hypotheses, but especially those in psychology and psychiatry. We lack relevant repeatable,
observable evidence. We can’t replay human evolutionary history in a lab, or ever in the
future. The backward looking account’s greatest strength, of being historical and unalterable,
and therefore entirely objective, is thus also a serious weakness.

The general epistemic problem with the dysfunction component is exaggerated by several
more specific criticisms:

1) Extreme tails are selected (Kincaid 2021). It is possible that evolution has selected for
dimensions of traits, but we mistakenly label the tails of the distribution as disorder.
If so, these are cases of disorders which have been selected in some sense — but there
is no way to verify or falsify this, by knowing which parts of the dimension were
functional.

2) Evolutionary by-products (Murphy 2021). The HDA defines dysfunction as a failure to
achieve selected effects; however, many disorders may occur in by-products or
accidental genetic ‘hitch-hikers’, which themselves have no selected effects, and so
are beyond Wakefield’s definition of dysfunction, despite seeming clearly
dysfunctional.

3) Mismatch (Garson 2021). Evolutionary mismatch occurs when adaptive traits become
maladaptive in modern environments. This seems to be a case of failing to achieve
selected effects. However, this means that social values can cause dysfunction (e.g. if
aggression becomes punished rather than admired), undermining the objectivity of
the dysfunction component.

4) Indeterminacy of function (Thornton 2021). There are many ways of describing a trait’s
function. The function of the heart could be to pump blood; or to pass oxygen around



the body; or to enable the individual to survive and reproduce; or given a multiplicity
of other, seemingly quite different framings. These are all selected effects of sorts —
where and how should dysfunction be identified? This becomes particularly complex
when considering psychological traits such as language, and having to account for its
many positive effects in the human and pre-human lineage. Function may also change
from generation to generation (e.g. the function of eyes changed with the invention
of writing). If indeterminacy of function is rife and empirically unsolvable, defining
dysfunction by failure of selected effects becomes unworkable.

Of Wakefield’s many lengthy responses to his critics (Wakefield 2021a, 2021h, 2021f, 2021i,
20210, 2021d, 2021k, 2021j, 2021g, 2021b, 2021m, 2021n, 2021e, 2021c, 2021l), his primary
line of argument is defending the HDA as conceptual analysis — therefore he doesn’t have to
answer concerns of how to discern dysfunction — all he maintains is that when we do, we will
update our conception of whether the trait is a disorder. In cases where critics claim the HDA
misses dysfunction or attributes dysfunction to non-disorders, Wakefield often responds by
re-analysing the examples given and finding that the HDA can justify our intuitions (e.g.
Wakefield, 2021g). In one case (responding to Garson (2021) on mismatch) he actually tweaks
his definition of dysfunction to identify the dysfunction as existing in the internal mechanism
and under the appropriate (ancestral-like) circumstances: “a dysfunction is the inability of a
mechanism to perform its function for internal reasons even under the appropriate
circumstances for which it was selected to perform that function.” (Wakefield 2021j). The
efficacy of this alteration is returned to in section 7.2; for now, suffice to say that this
alteration does not improve the scientific tractability of the dysfunction component because
identifying the ‘appropriate circumstances’ is problematic.

In defending the strength of the HDA’s conceptual analysis, | consider Wakefield generally
successful, yet missing the bigger, more crucial point made by critics of the dysfunction
component —how can we apply this concept of dysfunction to identify disorder in science and
medicine? Here Wakefield is on (self-admitted) less certain ground (Wakefield 2021d, 2021h).
He makes two general points. Firstly, he reflects on the growth of science in relevant areas,
and gives examples of how, for instance, new evidence from genetics can be used to decide
whether a trait is dysfunctional or not (e.g. if we find alleles predisposing to autism or ADHD
have been positively selected or confer advantages). He emphasises that it will be science’s
job to identify dysfunction, and expresses optimism that this job is possible, despite the
scepticism of critics: “what seems epistemically challenging now may not be in the future”
(Wakefield 2021d). Secondly, he argues that until scientific clarity is reached, appeals to
intuition are a valid initial method of assessment as to whether a trait is dysfunctional. We
can speak of dysfunction without precisely knowing what it consists of — which he calls a
‘black-box’ view (Lemoine 2021) — and can trust that intuitions and imprecise analysis of
function and dysfunction are at least somewhat accurate. Just as we don’t need knowledge
of the inner mechanics of a car to understand whether it is broken or working, we should
similarly accept that we can assume that many mental disorders are indeed dysfunctions



without precisely understanding their cause. Although this reliance on intuition has been
called a ‘dangerous game’ (Faucher 2021), especially in the case of mental disorders, which
are seriously open to cultural interpretation (consider homosexuality), Wakefield recognises
this weakness, and leans into the conceptual analysis aspect of the HDA, emphasising these
intuitive assessments of dysfunction are entirely at the mercy of scientific developments.
“There are simply no conditions— not severe depression, not schizophrenia, not
psychopathy—that are so indefeasibly considered disorders that no new information about
their etiology could persuade us differently.” (Wakefield, 2021c, p359). This retort doesn’t,
however, help us discern dysfunction.

4/ Making Wakefield Workable — The Fitness and Function Framework of
definitions

This paper’s aim is not further conceptual analysis of ‘disorder’, but to tackle this problem of
a clear and scientifically tractable definition of the ‘dysfunction’ component used in the HDA.
| agree with various naturalistic accounts (Millikan 1989; Neander 1991; Wright 1976) that
argue definitions of terms of health and disease require evolutionary theory; evolutionary
theory can make medical terminology scientifically sound. However, | also agree with critics
that previous attempts at evolution-informed definitional frameworks, including Wakefield’s,
have troubling flaws (Faucher and Forest 2021). Evolutionary processes lead to more
complexity than Wakefield’s dysfunction component currently accounts for.

My contribution is stipulative in suggesting refining definitions, yet broadly follows common
usage, hopefully allowing smooth integration into modern science, medicine and public
discourse. Indeed, the proposed alterations may meet common usage and intuition more
closely than Wakefield’s HDA, especially in complex and borderline cases recognised as
problematic. For brevity | cannot engage with the lengthy debate on defining ‘function’
historically (Wouters 2005), beyond noting my account generally follows use by evolution-
referencing theorists (Godfrey-Smith 1994; Sober 2000) but is honed to allow scientific
attribution of disorder-related terminology.

The ‘fitness and function’ framework (FAFF) of definitions supplied here aims to avoids many
of the HDA’s definitional flaws, although stops short of providing an adequate scientific
method —the FAFF simply makes such science possible in a way the HDA does not. To do this,
it expands Wakefield’s functional/dysfunctional dichotomy into a set of six definitions,
composed of two related trios defined by their negative, neutral and positive effects on
reproduction. On the one hand, negative, neutral and positive fitness® can be observed in
biological objects* (biological systems, structures, characteristics, states, traits; phenotypes

3| use ‘fitness’ and ‘reproductive success’ interchangeably.

4 Note that although ‘object’ is being used here, processes and systems (e.g. the limbic system,
photosynthesising systems, cellular transport systems) qualify; the key qualification is a biological apparatus or
entity which is an object of selection — that which is being selected — in contrast to the reasons for that
selection.



and genotypes; biological things; for example, eyes, depression, anger, schizophrenia). On the
other hand, we can observe the negative, neutral and positive selection processes of
functioning (reasons for survival and reproduction; fitness-beneficial and costly actions and
events; for example, seeing, disengaging from conflict, threatening others, paranoid
socialisation).> Biological objects are characterised by their fitness, and that fitness results
from selection processes, which involve functions (and dysfunctions).

Distinguishing fitness and function and applying the negative/neutral/positive possibilities,
the six definitions can be formulated as below. ®

Biological objects can be categorised by fitness thus:
Adaptations increase reproductive success.
Passengers have no effect on reproductive success.’
Disruptions reduce reproductive success.

Selection processes can be categorised by function thus:
Functions are processes which increase reproductive success.
Neutral have no effect on reproductive success.
Dysfunctions are processes which reduce reproductive success.®

As shall be explained in detail in section 7, for this definitional framework to be reliably
applied, the two specifiers of description and framing are required. These essentially force a
FAFF analysis to exactly describe the set of biological objects in question (e.g. are you
describing ‘depression’ as individuals who have been diagnosed by a psychiatrist using the
Hamilton Rating Scale for Depression, or by self-report of people who answer ‘yes’ to ‘are you
feeling depressed right now?’) and also frame the analysis within a particular time and
environment (e.g. are you trying to characterise whether depression is dysfunctional within
industrialised, urban, Western societies, or whether it was dysfunctional over an evolutionary

5 Note that although ‘processes’ is being used here, the term ‘processes’ in biology may refer to objects and
systems (e.g. metabolic processes). Processes in the sense meant here are the activities affecting reproductive
success: they require situating over a period of time and observation of how they affect the organism’s fitness.
5 Note that common parlance today uses ‘adaptive’ and ‘maladaptive’ as verbs to imply direction of effects;
although it is more common to specify the process which is adaptive as the function. In the FAFF, the meaning
of ‘adaptive’ and ‘maladaptive’ as verbs are unspecified, and adaptation, passenger and disruption are
explicitly nouns. Function, neutral and dysfunction are the only specified verbs. The best specific terminology
here may be debated; the definition of the concepts is the critical point.

7 ‘Passengers’ and ‘neutral’ effects are included for theoretical completeness but will be mostly left aside.

8 Wakefield’s original definition of dysfunction was ‘interruption of selected effects’ (1992, 1997, 2015).
Selected effects to Wakefield are those effects which increased fitness — functions in the FAFF. Note a key
difference, that Wakefield defined dysfunction by interruption of function —the FAFF instead defines
dysfunction as processes reducing fitness, without referencing the specific function being interrupted (the
importance of this alteration is made clear in sections 5 and 6).



history of hundreds of thousands of years?). No precise analysis can be done without
specifying the described object and the framing environment.

Once description and framing are specified, we can ask questions of fitness and function. Start
with fitness: if depression (a ‘biological object’ in the FAFF) increases fitness, it’s an
adaptation. If it has a negative effect on fitness, it’s a disruption. We can then ask questions
around the precise selection effects: depression might cause disengagement from hopeless
goals and unfavourable social conditions (Nesse 2000), or cause useful rumination (Andrews
and Thomson Jr 2009); positive effects on fitness which then count as functions. Alternatively,
depression might have dysfunctional effects in restricting socialising, engagement in
relationships, childcare, working, and so on. Depression could classify as an adaptation (if it
increases fitness) but show both functional and dysfunctional effects simultaneously (e.g.
disengaging from conflict is protective, which is functional, but also causes the loss of friends,
which is dysfunctional). This complexity is discussed later, and allows the taxonomising of
distinct forms of dysfunction. Specifiers also account for various important complexities: if
depression is redefined to be extremely severe, or extremely mild and akin to normal low
mood, the analysis will change with the description specifier. If depression is adaptive in
communal living settings similar to human evolutionary history but useless and harmful in
urbanised, industrialised environments, the framing specifier accounts for the flipping of
adaptation into disruption. Again, this complexity is discussed later and affects the
taxonomising of dysfunction.

The basic process of defining with the FAFF is to describe a trait, frame it in a particular
environment, and investigate its fitness and the processes by which it achieves them. Any
biological object or trait (including psychological or psychiatric conditions) can be analysed in
this way. Their positive, neutral or negative fitness effect define their status as adaptation,
passenger or disruption, and the specific processes affecting their fitness are defined as
functional, neutral or dysfunctional.

The FAFF’s distinction between fitness and function serves an important role in making
analyses more scientifically tractable. The empirical programs required to show biological
objects’ effects on reproductive success and fitness are relatively straightforward, because
they rely on a fundamentally quantifiable variable, related to an organism’s success in
producing and supporting offspring. Two sexually reproducing organisms can become four,
or ten, or one, or zero. Investigation and agreement on whether a trait has a negative, neutral
or positive effect on fitness is more attainable than describing exactly why reproductive
success was gained or lost — those effects fundamentally revolve around qualitative
description. We must agree on whether the process involved in organism reproduction fits a
statement such as “eyes are functioning to see”, “fear is functioning to protect” or
“depression is functioning to disengage”. Agreeing on function descriptions is uncontroversial
for canonical examples such as eyes functioning to see, but more controversial examples such
as depression can be much more challenging. If an interlocutor argues that the function
description ‘depression is functioning to disengage’ is not appropriate, the empirical program



to decide the correct assessment is complicated, even in modern, directly observable
environments, let alone historically. What exactly do you mean by disengage — how should
we operationalise it in observing behaviour or designing questionnaires?® How does
disengagement lead to improved survival and reproduction? What about cases where
depression doesn’t cause disengagement in that sense? What about other forms of
disengagement which don’t involve depression? How does this align or compete with the
alternative hypothesis of “depression functions to encourage rumination”? Compare the
complexity of the necessary scientific program in sorting out this debate to one which seeks
to identify quantitative fitness effects of biological objects — if depression is observed or
inferred to increase or decrease fitness, its status as adaptation or disruption is confirmed,
without needing to precisely describe the functional or dysfunctional processes involved.

Application of Wakefield’s HDA revolved around identifying the original functions (‘selected
effects’) of a trait and observing their interruption. Depression is functional if acting in a way
which was fitness-enhancing in the past, dysfunctional if it is interrupting systems from
performing their ancestral function. Application of the FAFF can instead revolve around
evidence of fitness effects, with specification of exact processes of function or dysfunction
possible to describe, but not essential to categorisation. Depression is an adaptation wherever
it increases fitness, a disruption where reducing fitness; if it increases fitness by encouraging
disengagement from conflict, that is a function — if it decreases fitness by causing
disengagement from relationships, that is a dysfunction. Importantly, if we observe or infer
the fitness effects of depression without fully understanding them, we can still classify it as an
adaptation or disruption, and know that functional or dysfunctional processes are in play —
there must be some functional or dysfunctional process explaining the fitness effects. Thus,
the central debate moves from being qualitative to being quantitative, with very different
evidence admissible — where the HDA needed to describe the functional processes being
interrupted, which requires some complex qualitative story, the FAFF only needs to appeal to
evidence of reproductive success — which may be inferred from selection on genes, facts of
epidemiology or demographic characteristics, or directly measured in modern reproductive
success. When defining depression with a broad description specifier, it is common, early
onset, predictably environmentally reactive, complex and visible across human societies and
other taxa. This could be taken as evidence that it increased reproductive success and was an
adaptation, with some sort of functional effects over extended framings of recent hundreds
of thousands of years. If we changed the framing specifier of the analysis to concentrate
specifically on industrialised societies, and measured it as associated with lower fitness, the
same depression would be defined as a disruption. Nuances, justifications and limitations of
this definitional framework follow below, but a key initial justification of the FAFF to note is

9 This operationalization is a key place for subjectivity and disagreement to creep in. Behaviour needs to be
parsed into quantifiable elements for analysis — drawing a line between disengaging and non-disengaging — but
behaviour is (mostly) not so naturally quantifiable. This contrasts to fitness.



the circumvention of the need to engage in qualitative storytelling as to the exact functional
or dysfunctional processes involved.

5/ Investigating fitness to discern adaptations, passengers and disruptions

Within the FAFF, the empirical program to define a biological object as adaptation, passenger
or disruption requires, essentially, identification of the object or trait (using the description
specifier) and measurement or inference of the reproductive success of organisms in its
presence or absence. Crucially, the deciding factor is in principle quantifiable and exclusive —
biological objects can only classify as adaptation, passenger or disruption, with a strict dividing
line between positive, negative and neutral effects. Fitness can be observed directly by
studying living organisms’ inclusive fitness, or historical fitness can be inferred.

This relies upon quantifying individual or absolute fitness, rather than relative fitness (Orr
2009). Relative fitness of competing genotypes and phenotypes in a population is the more
common measure in evolutionary genetics and biology (Reeve and Sherman 1993), providing
insight into how populations evolve, but isn’t appropriate for applying definitions useful in
distinguishing health and disorder, for various reasons. Firstly, adaptations can be
outcompeted without becoming ‘dysfunctional’ or being disorders; if a more effective eye
arises, the other eyes are not suddenly dysfunctional. Secondly, adaptations and disruptions
should maintain their status once reaching fixation, despite no longer affecting relative
fitness; eyes are adaptations and cancerous cells are disruptions even though they occur in
every individual. Adaptation and disruption (and health and disorder) are features of the
individual organism which affect its pursual of fitness, regardless of the comparable
population — if an individual enters a state of depression, the facts about whether that
depression is functional or dysfunctional relate to the facts about whether that individual did
better or worse due to the depression. The individual fitness effect provides what biological
objects ‘should’ be doing.

Quantifying fitness results in a continuous variable, so utilising this clearly demarcated trio of
adaptation/passenger/disruption still allows biological objects different degrees of positive
or negative fitness: traits can be confirmed as ‘a better adaptation than X' or ‘a worse
disruption than X’ by comparing their effects on reproductive success in relation to X. We can
seek evidence that eyes are more functional than hands, which are more functional than feet;
or that schizophrenia is less of a disruption than Down’s syndrome — experimental setups
testing these hypotheses require measuring or inferring the effects of eyes, hands, feet,
schizophrenia and Down’s syndrome on fitness, and comparing them.

Obvious bodily adaptations are eyes, organs and lactase persistence (in certain populations;
discussed in §7.2); obvious psychological adaptations are hunger, sexuality and language.
Scientific confirmation of their fitness benefits can be directly observed by comparison to
individuals lacking the traits, or inferred from various biological features such as universal
prevalence, complex and positively selected genetics and mechanisms, early and complexly
integrated developmental history, and any other signs expected from adaptations (although



by-products must be distinguished; see §5.1). Bodily and psychological passengers are any
objects which apparently make no difference to fitness. Slight differences in bodily hair,
certain taste and smell receptors and minor differences in personality would likely classify as
passengers, with no discernible or inferable effects on reproductive success. Obvious
disruptions include classic targets of medicine: cancer, wounds, toxins, infections, Down’s
syndrome and so on. Categorisation as disruption could involve direct observation of modern
day fitness effects or inference from various sources (e.g. discovering causal de novo
mutations). Most crucially, demarcation by fitness effects allows the parsing of complex cases
(given sufficient evidence) with a single quantified metric, offering a tractable scientific
research direction. Diagnosing disorder at a single point along a spectrum of low mood
blending into depression becomes possible — wherever the state negatively effects fitness.

5.1/ By-products

Although the FAFF provides a simple quantifiable definition of adaptation, adaptations must
cause fitness increases themselves, which makes analysis more complicated. Associating
reproductive success with a trait is not sufficient to prove that trait is an adaptation, because
reproductive success can be random, caused by genetic or population effects, or be observed
in by-products which are not themselves adaptations — biological objects can be
reproductively successful without themselves causing the reproductive success. Major
depression may have been reproductively successful because low mood and mild depression
are adaptive, but bring a vulnerability to major depression as an occasional by-product.
Evolutionary medicine and psychiatry recognises various by-products of adaptations causing
disorder. This may come via costly trade-offs; mismatch to novel environments; extremes of
adaptive spectrums; maladaptive outcomes of developmentally plastic adaptive systems;
pleiotropic effects over the lifespan; sexually antagonistic pleiotropy; heterozygote
advantages; and more (Abed and St John-Smith 2022).

Distinguishing non-adaptive alleles reproductively successful by chance is a task for specific
methods in genetics (e.g. identifying genetic hitchhiking (Schl6tterer 2003); or population
effects (Peter and Slatkin 2013)). By-products of adaptive alleles which gain fitness via related
adaptations without lending positive fitness themselves are more conceptually and
scientifically complicated to distinguish. They (by definition) are not functional in themselves
(although they may be necessary to functions e.g. metabolic expenditure on cognition), and
may be neutral or dysfunctional in themselves. They may be inevitable and permanent
features of adaptations (e.g. calorie consumption) which are thus consistently associated with
identical fitness as the adaptation. In such cases, they can only be differentiated from
adaptations by analysing function and selected effects (e.g. recognising that the calorie
consumption of speaking is not functional in itself; if speaking didn’t require calories, it would
be equally functional), but cannot be directly experimentally distinguished (we cannot ever
test the fitness effects of calorie-free speaking). These are considered further in section 6.3.
On other occasions (and especially in cases likely to be diagnosed as disorder) by-products
are not inevitable and permanent but occasional, occurring in specific individuals or periods



during an individual’s life — perhaps the case for major depression. These cases can have
different measurable fitness than the related adaptation, but are ultimately caused by the
same alleles, which are adaptations at a population level. Pointing out their existence is
important, because they are causally linked to adaptations and are complex cases for
Wakefield’s HDA. They can be dealt with as distinct cases of dysfunction with description
specifiers (§7.1), again integrated into a novel taxonomy going beyond the
function/dysfunction dichotomy.

6/ Investigating function to discern function, neutrality and dysfunction

There is an inextricable relation between fitness and function. Differential fitness of biological
objects necessarily occurs because of selection processes, so adaptations and function or
disruptions and dysfunction theoretically co-exist by necessity (e.g. eyes are adaptations with
functions of seeing; if they didn’t have a function, they wouldn’t be an adaptation). All
adaptations have functions (processes which increase their reproductive success) and all
disruptions have dysfunctions (processes which decrease their reproductive success).
However, quantifying a trait’s fitness is a distinct scientific problem from knowing why it
affects fitness. Ascertaining fitness is relatively simple; ascertaining effects of function or
dysfunction is not.

A fundamental issue is that whilst scientific assessments of fitness are quantifiable,
assessments of selection effects are stated qualitatively. Qualitative scientific statements
describing function have great intuitive appeal and commonplace application; being able to
say “eyes evolved to see; seeing is their function” is useful and desirable, a quintessential aim
and example of evolutionary explanation (Williams 1966, p6), and must be true to some
extent, but is more scientifically problematic to define and test than “eyes increase fitness”.
Human eyes also contain white irises, which didn’t evolve to see, but likely for some social
signalling function (Kano, Kawaguchi, and Hanling 2022). Part of the eye’s function is blinking
and self-cleaning. The function of seeing is itself multifaceted (e.g. identifying ripe food;
potential mates; dangers; grounding circadian rhythms, and much more) and hard to neatly
describe in its relationship to attaining reproductive success. The complexity of cases beyond
paradigmatic ‘seeing eyes’ balloons substantially. We could perhaps quantify observer
agreement on whether a particular case fits a functional or dysfunctional description, or try
to agree on the proportion of cases of e.g. ‘depression’ which fit such a description, but this
is a far cry from the strict demarcation desired in distinguishing complex cases of health and
disorder.

Here | illustrate difficulties ascertaining function, especially in comparison to ascertaining
fitness, making points in line with several of the criticisms made of Wakefield’s HDA (Faucher
and Forest 2021). | then go on to show how function and dysfunction can be meaningfully
attributed and used in Wakefield’s HDA if the FAFF is adopted.



6.1/ Difficulties in discerning function

Imagine reaching the end of your life and being asked by an inquisitive evolutionary
researcher to describe how your hands functioned to achieve your fitness. The answer is
overwhelmingly complex. It essentially requires your life story, recounting endless details of
hand-use — many of which are so trivial and multifaceted you won’t be able to remember or
explain them. Even perfect reporting here wouldn’t suffice, because you don’t know the
counter-factual of your handless life. Compare this daunting task (needing to be repeated
across a population before being summarised into a description of general hand-function) to
the question of whether hands were positive, negative or neutral for your fitness. On this, you
could pretty clearly conclude they were positive; and at a population level, this becomes a
fairly simple question to investigate. The different complexities of these questions (hard for
hands; harder for psychological traits) gets to the crux of why fitness and function must be
conceptually separated to make the HDA workable, and is blatant in any number of examples.

Take lactase persistence into adulthood, an adaptation prominent in Northern European and
other specific human populations, allowing the consumption of milk beyond infancy, but not
seen in the majority of living humans or other mammals. Genetic evidence indicates lactase
persistence has evolved multiple times in different pastoralist populations (Ségurel and Bon
2017). Evidence of its status as an adaptation in these populations is fairly incontrovertible
because of evidence of positive selection for the associated alleles (Ranciaro et al. 2014).
Despite comfortably being categorisable as an adaptation, and being fairly biologically simple
(the pre-existing enzyme is produced persistently rather than ‘turned off’ after infancy),
describing the precise function or selected effects of lactase persistence is surprisingly hard
(Ségurel and Bon 2017). Although undoubtedly associated with pastoralism and milk and milk-
product consumption, potential functions vary. Possibilities include helping make animal milk
safe to drink for its water content; helping to avoid harmful symptoms of lactase intolerance;
or increasing the calorific and nutritional content of milk (or both to some degree). These
effects may have been functional at different times between different populations. In some
cases, lactose digestion may have supported mothers breast-feeding their children; in others
it could have allowed travel over long distances with scarce food and water; or provided an
alternative food source in times of famine and disease; or allowed fattening up to survive
harsh winters; or increased muscle mass, which in turn was useful in aggressive interactions
— or tool creation — or hunting. Only recently have these possibilities been narrowed down, in
a study finding short bursts of positive selection coinciding with periods of population decline
— but the exact reason lactase-persistence enabled higher survival rates during those periods
can still be debated (Evershed et al. 2022). In comparison to the fairly straightforward analysis
allowing us to classify lactase persistence as an adaptation in certain populations, clarifying
its exact function is much more complicated, perhaps impossible, depending on how much
we can ever know about the evolutionary history of the relevant populations.

For an example of complex dysfunction, take schizophrenia. Measuring schizophrenic fitness
in modern populations, it reduces reproductive success in comparison to non-affected



individuals (Bundy, Stahl, and MacCabe 2011; Haukka, Suvisaari, and Lonnqvist 2003) and thus
classifies as a disruption. Comparing fertility in schizophrenics and non-schizophrenics results
in this quantifiable fact. By definition within the FAFF (assuming causality, which is likely
justified in this case), we know dysfunctional processes are at play — selection effects are
evident in the fitness differences. But exactly what dysfunctional processes are causing
schizophrenics’ reduced fitness? Reduced lifespan? Increased drug use? Stigmatisation?
Infertility? Are so-called positive or negative symptoms more important? Delusions of
grandeur or paranoia? Is the dysfunction primarily caused by social reactions to
schizophrenics or regardless of social context? Investigating the effect of each of these
plausible dysfunctional processes is not impossible (Bowie et al. 2010; Rabinowitz et al. 2012),
but is highly complex — and results will likely differ between individuals, families, societies,
and generations, so the goal of qualitatively describing the dysfunctional processes of
schizophrenia is highly intimidating.

Thornton (2021) nicely summarised these sort of problems in his criticism of Wakefield
regarding the indeterminacy of function. A classic example of indeterminacy of function
considers whether the heart’s function is to pump blood or pass oxygen around the body. The
answer, of course, is both — but depending on how the function is stated, slightly different
criteria for dysfunction arise, as the selected effects which can be interrupted are slightly
different — and the function of the heart can, of course, be stated in many more ways.
Wakefield recognises this complexity as highly problematic (Wakefield, 2021l). For his
definition of dysfunction to work, a selected effect needs to be described, and then shown to
be interrupted. However, because function and selected effects are described qualitatively
and part of complex biological life, they are extremely hard to specify exactly and completely.
Sufficiently describing the function of hands or hearts so that interruptions of that function
can be reliably observed and classified as dysfunction without counter-example is hard-going-
on-impossible. The fact these functions are mostly qualitatively described semantically is only
one source of imprecision. Scientifically, such selected effects are extremely hard to parse out
and study, as seen in the lactase tolerance and schizophrenia examples; and there may not
even be a single true answer, given the fact that the processes which lifeforms engage in,
both in biotic and abiotic interactions, are highly idiosyncratic. Every individual organism lives
a technically unique life because of its unique position in spacetime (considered further in
section 7.1). The precise physical process through which it achieves fitness will be unique in
turn. Finding a suitably general statement of a trait’s function which can then be used to
derive a trustworthy strict criteria for its dysfunction is complex to the point of implausibility.
Beyond essentially tautological statements like ‘the function of hands is to function as hands’,
or ‘eyes function to see’ (whilst the definition of eyes is organs which see) complete
description of function seems impossible.

Difficulty specifying function is not simply a failure of our analysis, but can result from
adaptive biological features. Genotypes and phenotypes which are highly flexible and
plastically alter depending on the environment are often preferable to traits which are fixed



(West-Eberhard 2003), especially in behavioural traits which should alter to optimise around
local ecologies, but also in bodily features which differ in growth depending on resources and
stressors. Not only do biological objects alter in specific function over generations and
between individuals, they should alter to maximise fitness given their unique environment. If
you could specify a precise function of eyes, hands or low mood, they would be less useful,
because they would be less flexible. Stating plasticity as itself a functional effect is possible,
but adds another layer of complexity to asserting functional stories in a sufficiently specific
manner.

Intuitive examples of ‘eyes seeing’ and ‘lungs respirating’ make precise stipulation of selected
effects seem far more tractable than in reality. Under philosophical scrutiny or scientific
investigation, functional effects are hard to pin down in sufficient detail. Statements such as
“depression causes useful disengaging” or “schizophrenia causes dysfunctional socialisation”
may be true, but only if they are not supposed to be exclusive and complete descriptions of
processes affecting the fitness of depression and schizophrenia, applicable in every instance,
individual and generation. The problem this causes for the HDA is that it is supposed to be
universally applicable — we should be able to take any given biological trait and say whether
it is functional or dysfunctional, at least in principle. When the definition of dysfunction
involves interrupted selected effects, the path to making those judgements is unclear,
because functions are hard to specify with sufficient precision.

6.2/ Discerning dysfunction within the FAFF

The discussion above emphasises difficulties ascribing function — presenting problems for the
HDA. However, whilst Wakefield’s specific definition of dysfunction as interruption of
selected effects is critically affected if unable to precisely describe selected effects, the FAFF
can sidestep this problem. The core advantage the FAFF has over Wakefield’s definition of
dysfunction is in allowing the attribution of dysfunctional status without specifying
dysfunctional effects.

As noted, disruptions must involve dysfunction — some process is causing the fitness
reduction. It is describing dysfunctional processes qualitatively that is problematic. However,
we know schizophrenia is dysfunctional — involves dysfunctional processes — without
specifying them, simply citing evidence of its effect in reducing fitness. Wakefield’s definition
of dysfunction requires such effects to be specified, but within the FAFF, the specific effects
are tertiary. “There is dysfunction —we know not what” becomes a meaningful statement, so
designation as disorder can avoid the problems of describing functional effects. The simplicity
and tractability of measuring fitness is ported into the HDA.

This might feel like it’s missing the point — surely the reason we can define non-pumping
hearts or non-seeing eyes as dysfunctional is precisely because the function of hearts is to
pump blood and the function of eyes is to see; stating fitness alone misses mentioning
dysfunctional biology. Granting this point, note that the possibility to ascribe functional status
via fitness measurements does not preclude the possibility for attributing that dysfunction to



particular effects. In asked why un-pumping hearts or blindness are dysfunctional, the FAFF
allows the very same qualitative statements describing dysfunctional effects that Wakefield
referred to, except the FAFF also resorts back to ultimate justification via fitness effects. The
dysfunctional process of blindness is caused by the effects of interrupting seeing, and
everything that involves, and those effects are dysfunctional because they reduce fitness.
There is a relatively negligible difference here from a Wakefield rendition of ‘blindness is
dysfunctional because it interrupts seeing, and seeing is a selected effect’.

Benefits of ultimately justifying dysfunction with fitness effects become particularly evident
in defining edge cases. Instead of outright blindness, imagine a thousand individuals with
different forms of steadily worsening eyesight and ask where the dysfunction exists. In
Wakefield’s definition of dysfunction, this is a hard task — all eyesight below perfection seems
to be interrupting the selected effect of seeing — so are essentially all eyes dysfunctional? In
the FAFF, poor eyesight is still an adaptation (some eyesight is better than none; this is the
importance of specifying description, see §7.1) and the various physical traits which worsen
eyesight (e.g. cataracts, various degrees of myopia) become disruptions only when they have
a measurably negative effect on fitness — likely to start at some much more intuitive point on
the worsening scale. The qualitative description of the dysfunctional process of ‘interrupting
seeing’ is still applicable, but finds more sensible results, not having to define all except the
most healthy eyes as dysfunctional (the same reason relative fitness is an inappropriate
measure for disorder). In cases of psychological spectrums where low mood and depressive
tendencies blend into major depression, or autism spectrum disorder becomes more
debilitating, such an analysis will similarly result in the drawing of a line which somewhat
intuitively fits the definition of ‘disorder’ — the trait has reached a level of harm where it is
interrupting the individual’s reproductive goals.

Paradigmatic diseases negatively affect fitness and thus categorise as disruptions within the
FAFF; their dysfunction visible in their myriad of processes harming fitness. More interesting,
and potentially problematic, are cases where biological ailments and suffering exist without
clear pathological cause, and perhaps without negative effects on fitness. Headaches, fatigue,
muscle aches and back pain may fall into this category. If such conditions don’t negatively
affect fitness!® we can’t label them as disruptions. Wakefield’s definition was more amenable
to classifying such ailments as dysfunctional — we can plausibly say that headaches are
interrupting the selected effect of thinking clearly; that fatigue interrupts the selected effect
of acting energetically, and so on. This is possible precisely because the qualitative nature of
describing function is more flexibly applied than fithess measurement, allowing functions and
their interruption to be widely ascribed — however, as a consequence of this flexibility we
could equally argue that sexual desire interrupts the selected effect of thinking clearly, and
tiredness interrupts the selected effect of acting energetically, and thus both are
dysfunctional. This conundrum is widely problematic for Wakefield’s definition of dysfunction

10 Although they might, depending on how they are described (see §7.1) — if the description strictly includes
the most severe cases, they are likely to be correlated with reduced fitness.



— many adaptations or normal responses interrupt selected effects of other sorts, and thus
we can portray all sorts of apparently normal or healthy phenotypes as interrupting selected
effects. In cases such as sexual desire such ascriptions of interrupting selected effects are
intuitively absurd (although social values may cause disagreement — a particularly pious
religious individual may make all sorts of lengthy descriptions of the selected effects which
sexual desire interrupts). In controversial cases such as low mood or autism, this problem is
critical — interlocutors can easily argue that they interrupt selected effects of socialising and
behaving optimally, so are dysfunctional, even when not particularly harmful and potentially
beneficial ancestrally. Relying on quantifiable fitness effects prevents this problem.

6.3/ Functional and dysfunctional by-products and trade-offs

There is one nuance to the FAFF which allows ascription of dysfunction terminology in a
similarly flexible manner to Wakefield, where biological objects are associated with
apparently opposite effect processes i.e. where clear disruptions cause functions (e.g. blind
individuals ‘compensating’ with improved senses in other areas) or clear adaptations cause
dysfunction (e.g. seeing with eyes in wanton procrastination). Like by-product objects (§5.1),
these by-product selection processes are complicated cases needing consideration. Due to
emphasis here on defining disorder, dysfunctional by-products are most important to
consider.

Dysfunctions in the FAFF are negatively fitness-affecting processes rather than the fitness
result itself, and such processes can occur without associating with overall negative fitness
when counter-acted by other fitness-enhancing processes. Wherever we see an adaptation
associated with an apparent negative effect on its overall reproductive success (e.g. highly
calorifically costly brain maintenance) yet without an overall negative effect (human brain
size and processes are an adaptation and not a disruption), it is likely a dysfunctional by-
product. If the dysfunctional by-product were able to be removed or reduced without
affecting the trait, the organism would have higher fitness. Adaptations are never perfect;
they always include trade-offs and costs. Those trade-offs and costs are bad for the organism,
negatively effecting its fitness — but because they are constantly outweighed by associated
positive, functional aspects, they will still measurably associate with higher fitness and be
classified as adaptations.

Various disorders which evolutionary medicine and psychiatry recognise (Nesse 2005) may
fall into this category. These should clearly retain categorical distinction from true disruptions.
Note, however, that dysfunctional by-products can be widely ascribed, arguably too widely
to be useful for strictly ascribing disorder. Every biological phenotype has dysfunctional by-
products, and is involved in processes which in themselves are harmful to fitness. Most
obviously, consuming energy or being susceptible to damage or somatic mutation are
necessary trade-offs of every adaptation. The advantage of labelling them as dysfunctional
by-products is recognising these biological costs as costly, especially for occasions of harm
which medicine might prevent — but distinguishing these from dysfunctional disruptions is



necessary. Wakefield’s definition of dysfunction allowed them equal status, ignoring this
important heterogeneity by relying on the oversimplified dichotomy of function/dysfunction.
These trade-offs form another class within the more complete taxonomy of dysfunction
(§8.2).

7/ Necessary Specifiers

The FAFF as a definitional framework covers the three possible fitness and function states of
biology, but for categorisation into these definitions, two additional considerations are
persistently required. We can call these specifiers. The first specifier involves clearly
identifying the trait to be studied and categorised. Fitness and function must be measured of
something. We can call this description. The second specifier clearly identifies a reference
environment. Reproductive success only occurs due to fitness within a particular environment
(including the population in that environment). We can call this framing. Both of these
specifiers are not just desirable but genuinely necessary for any sound application of
evolution-based definitions. Evolutionary classification of depression is impossible without
specifying what ‘depression’ means and in which environment it is being assessed. When
these specifiers are ignored or left implicit, the clarity of the resulting analysis suffers,
especially in cases where alterations of description and framing alter facts of fitness and
function: changing the definition of depression or the environment of analysis could easily
change facts about whether it increases or decreases fitness.

Importantly, in this altering of description and framing specifiers, cases of disruption and
dysfunction can be observed to arise due to adaptations. Their recognition allows common
targets of evolutionary medicine and psychiatry (e.g. mismatches and trade-offs) to be
separately categorised as more complex forms of dysfunction than e.g. cancers and
infections, with a level of specificity impossible in the HDA or with a simple
function/dysfunction dichotomy.

7.1/ Specifying Description

To study anything, it must first be identified. Problems describing specific effects of function
and dysfunction aside, even identifying a set of biological objects to ascribe fitness to is a non-
trivial task (Zachar and Kendler 2017). Measuring the success with which depressed
individuals reproduce is easier than describing the selection processes on depression — but
still requires you to begin by defining depression. To do this, token instances must be
identified and categorised together. This process of drawing lines for classifying biological
objects together is the process of specifying description.

The complexity of physical biology makes it technically unique in every instance, which means
every description specifier will contain somewhat heterogenous manifestations of what is
ostensibly the same thing. Approximations in description specifiers are justified — although
each cytosine will have minute physical differences at atomic and sub-atomic levels, they are



comfortably assumed to have similar enough functional'! properties to be categorisable as
one of four discrete human nucleobases. Equating sequences of genetic code in ancestors
with ‘identical’ sequences in descendants is justified, because their effect is assumed to be
essentially identical; we could extend this argument to red blood cells, hearts, and so on (with
varying validity). The only way to situate biological objects within an evolutionary history of
selection with fitness over multiple generations is to equate them physically; although
replication and reproduction of biological genotypes and phenotypes isn’t perfect, it can be
functionally equivalent. This heterogeneity is a necessary limitation to biological analysis.

Decisions in specifying description follow theoretical goals (e.g. in the HDA the goal is
classifying disorder) in combination with scientific practicality (cost, time and technological
restrictions exist). Psychological traits such as ‘anger’ or ‘depression’ are less reliably defined
than many biological objects, with most modern psychological studies relying on single
guestionnaires (which may differ between studies) and Likert scales (Norman 2010), often
with arbitrary cut off points on continuous distributions to create categorical types —
particularly where the goal is to identify a type requiring medical treatment. The evolutionary
relevance of these labels have not been a concern for mainstream psychiatry; the primary
aim is clustering together individuals needing help who broadly share symptomology, and
may respond to the same treatment. To further this aim, psychiatric diagnostic manuals often
apply some criterion for only capturing debilitating cases. For example, beyond core
symptoms of inattention, hyperactivity and impulsivity, a DSM-5 ADHD diagnosis requires
“clear evidence that the symptoms interfere with, or reduce the quality of, social, academic,
or occupational functioning” (American Psychiatric Association 2013, p60). Similarly, along
with five of nine possible core symptoms of depression, a major depressive disorder diagnosis
requires that “the symptoms cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning” (American Psychiatric Association
2013, p161). These criteria make sense for justifying medical intervention, but also mean that
individuals with essentially identical phenotypes (and potentially genotypes) can differ in
diagnosis purely due to functional fit to their particular environment. In practise today,
different descriptions of depression are applied by pharmaceutical companies researching
treatment or psychiatrists seeing patients (Bech 2022); and standards differ between
individuals, organisations and nations (Simon et al. 2002). These differences in description
specifiers are justified practically, but altering description specifiers can also serve a useful
purpose in understanding evolutionary cause and discerning different types of dysfunctional
processes — particularly in identifying by-products.

Essentially all common psychiatric conditions are genetically and phenotypically related to
subclinical variation presenting with similar traits to diagnosable disorders (Kotov et al. 2017).
Description specifiers designed for clinical application exclude this subclinical variation,
despite likely shared cause (Hunt and Jaeggi 2022). For example, Wakefield references

11 Note that here the ‘causal role’ definition of function of Cummins (1975) and others is appropriate, rather
than backwards-looking approaches.



findings that certain alleles associated with autism have been under positive selection
(Wakefield, 2021h). In specifying that we are describing and assessing these alleles alone, we
categorise them as adaptations because of their positive effects on fitness (presuming their
positive selection is not due to other genetic effects such as linkage disequilibrium). However,
when changing description specifier to assess the individuals who classify as autistic because
of those alleles, reduced reproductive success could be found — the same alleles may have
functional cognitive benefits in certain individuals (Crespi 2016) but cause dysfunctional
cognition in others. Thus, in analysing autism-related phenomena with different descriptive
specifiers we can find both adaptation (the alleles) and disruption (instances of autism which
those alleles cause as a harmful phenotype). Importantly, in recognising relationships
between different described biological objects (especially in cases of shared genetics and
overall fitness of causal alleles) a picture can emerge accounting for evolutionary persistence
—findings of functional and dysfunctional manifestations of autism are expected in ‘balancing
selection’, where combined positive effects and negative effects of alleles maintain variation
in the population (Hunt and Jaeggi 2022). Concentrating on individuals with diagnosable
disorder may miss the relevant explanatory picture (Figure 1, case A). This is a sort of
‘distributed disruption’ — reduced fitness may be caused by a trait which is evolutionarily
explained by related traits which confer increased fitness. Alleles which confer advantages to
heterozygotes but disease to homozygotes are simple examples, such as in malaria protection
and sickle cell disease. These forms of dysfunction are by-products of adaptive processes and
not simple disruptions. Altering description specifiers appropriately allows them to come into
view.

Initial descriptions of targets of analysis may also capture harmful trade-offs without noticing
related adaptations, a slightly different problem which altering description specifiers may
solve. For example, definitions of autism are negatively framed and concentrate on social and
behavioural difficulties, whilst ignoring associated cognitive strengths which may explain the
persistence of autism in the population as a by-product of selection for high-systemising
individuals (Baron-Cohen 2020). Similar dynamics might be seen from within the developing
field of network approaches to clinical psychology (Borsboom, Cramer, and Kalis 2019; Fried
et al. 2017), considering systems of psychological interactions perpetuating mental disorder.
Individual elements in a network of interacting psychological modules could be adaptations
which create a system with vulnerability to a clinically diagnosable state. So long as the overall
selection on the adaptive components is still neutral or positive, natural selection can allow
dysfunctional trade-offs to persist. For example, it is possible that the stress-response system,
learning system, mood regulation system and steroidal system (however appropriately
described) are adaptations, generally conferring fitness benefits, but in certain instances or
environments are the primary systems interacting in networks maintaining a state of highly
debilitating major depression. Recognising this by-product trade-off effect lends clearer
understanding of the situation, and could lead to more satisfying evolutionary accounts
(again, perhaps by explaining why such depression states are common and persist despite
being harmful (Keller and Miller 2006)). When we propose a description of major depression



(or any psychiatric condition), we could be ignoring the full picture of the relevant
psychological systems (Figure 1, Case B). Another simple example from bodily medicine is in
fever — concentrating on the negative experiential aspects of fever misses the positive effects
on fighting infection. In these cases of trade-offs, altering description specifiers to recognise
linked traits with functional effects balancing the dysfunctional effects is necessary to
appreciate that the initial trait being considered is not a simple disruption, but a by-product
of adaptation.
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Figure 1: Description specifiers can identify dysfunctional by-products of adaptations. In case A, a trait or allele
is fitness enhancing in one individual but fitness reducing in another individual, and the description specifies the
disruption. In case B, the description specifier identifies the dysfunctional trade-offs of adaptation.

Essentially all described biological systems are both part of larger networks and contain
smaller components (this is an observation of system theory, which inspired George Engel’s
(1977) biopsychosocial model of health, and also justifies an ‘evobiopsychosocial’ approach
(Hunt, St-John Smith, and Abed 2023)). Importantly, when altering, expanding or narrowing
descriptions (‘drawing lines’ differently; zooming in or out to different scales), the facts of
fitness effects and functional or dysfunctional processes can change. In doing so, we can
discover disruption, passenger and adaptation components of systems which are constituted
by and constituents of differently categorizable systems in interesting ways. When we zoom
out from sickle cell disease and see heterozygote malaria protection, we are changing our
descriptive specifier to better understand sickle cell disease. Cases visible via altering
description specifiers are more complex cases for ascribing dysfunction to justify disorder
attribution — they may be explained by adaptive processes, not simple disruptions. Whether
by-products of adaptations are dysfunctional in the sense implied by ‘disorder’ may depend
on different intuitions or between cases. This also complexifies Nesse’s warning against
‘viewing disease as adaptation’ (Nesse 2023) — it is possible to view dysfunction in trade-offs
and particular individuals despite adaptation being the ultimate cause of the viewed traits.
The function/dysfunction dichotomy clearly can’t capture the appropriate complexity here.



The value of forcing description specifiers is in clarifying exact targets of analysis; the value of
altering description specifiers comes from enabling recognition of these complex cases.?

7.2/ Specifying Framing

Once a trait is clearly described, its fitness can be measured and function assessed, but asking
the fitness of e.g. depression is impossible without referencing for whom, when, and where.
We need to specify an environment for ‘framing’ the analysis. Explicitly recognising framing
adds further necessary nuance to definitions, because different framings, like different
descriptions, can result in different diagnoses of fitness and function. This also allows the FAFF
to be meaningfully applied by evolutionary researchers who care about either historical or
contemporary adaptation (Reeve and Sherman 1993).

Theoretically integrating framing into the FAFF is fairly straightforward. Once describing
something, be it a particular allele, enzyme, limb, brain system, psychiatric condition, and so
on, it can be assessed for its fitness effects in certain environments. The requisite scientific
methodology may be complicated or limited, especially if framing within historical
environments, but in principle this allows quantitative differentiation of adaptations,
passengers and disruptions. Functional, neutral and dysfunctional processes within the
specified framing can be proposed. Categorisation must be recognised as relative to that
framing. Lactase persistence is a useful example here, because it is so well understood:
“lactase persistence is an adaptation” should be framed with “in certain pastoralist
populations since 10kya” for it to be correct; lactase persistence was not an adaptation
beforehand or in other, non-pastoralist populations. This is more precise than Sober’s (2000,
p85) account of ‘adaptation’ which simply stipulates that adaptations are products of
ancestral positive selection. The FAFF framing specifier allows an important element of
flexibility — for adaptations to become disruptions in different environments, where their
presence begins to harm fitness, a recognised problem with Sober’s account (Reeve and
Sherman 1993). This is desirable when defining disorder naturalistically, because adaptations
clearly do become biologically harmful (both for fitness and subjective suffering) in different
environments — the halting of lactase production in adulthood was an adaptation, but became

a disruption in pastoralist populations.'3 Similarly, dysfunctional trade-offs of adaptations
may be exaggerated in different environments (Figure 2).

12 Note that the genetic level of description is the only one at which clear-cut adaptations, passengers and
disruptions can be reliably distinguished in a way representing fundamental evolutionary causation: at the
phenotypic level, it is possible (and in cases of questioning disorder status, likely) for by-products to be
described. In such cases, the by-product may be a disruption in itself, but caused by adaptive alleles. As the
fundamental unit of selection, gene descriptions will never be by-products of another, perhaps oppositely FAFF
defined process — although note non-adaptive genetic effects (e.g. linkage disequilibrium and hitchhiking) may
make it difficult to assess the fitness effects of specific alleles. To some extent, this recognition encourages
description specifiers to hone in on the gene-eyed view as the proper unit of selection (Dawkins 1978).
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Figure 2: Framing specifiers can identify dysfunction resulting from adaptations changing environment. In case
A, a trait or allele is fitness enhancing but becomes fitness reducing in another environment. In case B, a trait or
allele is fitness enhancing but has additional dysfunctional trade-offs in another environment.

Note that, similarly to altering description specifiers, altering framing can provide useful
information as to cause. Placed within the wide framing of the whole human population for
the past two hundred thousand years, lactase persistence will be categorised as a disruption
(we can infer, because it assumedly arose multiple times yet was selected out, until arising in
specific groups of pastoralists). Reframed within specific pastoralist populations since 10kya,
it is an adaptation. Reframing even more specifically within such populations could imply its
function — as seen in recent genetic evidence of episodes of strong positive selection
concurrent with periods of population decline, potentially implying a function of increasing
survival in the face of famine or disease (Evershed et al. 2022).

Wakefield’s reaction to the counter-examples provided by Garson (2021) of evolutionary
mismatch was to redefine dysfunction as a failure to perform a selected effect ‘in an ancestral
environment with internal similarity’ (Wakefield 2021j). This is a problematic move, not only
because difficulties identifying functions are multiplied when necessarily assessed outside of
modern environments, but because there is no such thing as a specific ancestral environment
within which a trait evolved — every generation experiences evolutionary selection pressures.
There can be generations of stronger, weaker and even alternating selecting pressures; and
moments of inception, fixation or elimination of traits in populations; but none of these
provides a single identifiable ancestral environment. What Wakefield seems to be trying to
get at, however, is a definition of dysfunction impervious to cultural norm shifts. The addition
of framing specifiers solves this problem more precisely.

Every biological object can be framed at any scale, from inception to present day. Framings
focussing on extended evolutionary causation are those Wakefield thinks we should utilise
for disorder attribution (Wakefield, 2021j); if ADHD or depression were once functional, they
should not classify as a disorder. Framings for uniquely human traits would presumably
attempt to infer fitness and function over the recent hundred thousand years, perhaps honing
in on certain framings in particular populations and periods; assessing mammal-wide traits

13 Note that description specifier of the phenotype matters here: lactase production is always an adaptation
(for every individual, it adds reproductive success in comparison to having no lactase); lactase persistence past
childhood is a disruption in most mammals and non-pastoralists (it reduces fitness by being excessively costly)
but an adaptation in pastoralists.



may benefit from much longer framing timescales. However, this approach excludes cases of
evolutionary mismatch from being attributed as dysfunctional, which is arguably too heavy-
handed to align with modern conceptions of appropriate ‘disorder’ attribution (e.g. for
dyslexia and dyscalculia). Framing specifiers can account for complexity in such attributions.

Take a classic example of evolutionary mismatch, fat-storing capacity leading to obesity
(Power 2012). Individuals in developed societies with calorific excess can experience reduced
fitness because of excessive fat storage (Best and Bhattacharya 2015), but shifting framing to
pre-industrial societies with common calorific shortages, fat-storing capacity indubitably
increases fitness. Depending on the specified framing, efficient fat-storage can be an
adaptation, passenger or disruption. Indeed, in considering the effects of altering framing
specifiers, we better understand the functional and dysfunctional effects of fat-storage.*
Such analyses are more comprehensive than requiring situation within ancestral
environments: instead of claiming that we cannot diagnose dysfunction in morbidly obese
individuals because they are living in unusual environments, we can state that their fat-storing
capacities are dysfunctional disruptions in modern societies, but adaptations in environments
where available calorific content sits in a range representative of human evolution.

The additional precision of specifying framing (beyond being a genuine theoretical necessity)
can be socially appealing, by alleviating the heavy-handed divisiveness which a simple
function/dysfunction line encourages. Statements such as ‘ADHD is dysfunctional and thus a
disorder’ or ‘ADHD is not dysfunctional and thus not a disorder’ are tempered by specifying
framing — more nuanced analyses resulting in statements such as ‘ADHD was not
dysfunctional throughout most of human history but is in modern society’ become coherent.
Trying to apply a simple, single overarching binary categorisation as functional or
dysfunctional can lead to backlash against unintuitive categorisations and arguments over
cases which differ in status between environments. Recognising framing specifiers provides a
clause of ‘within these contexts’, potentially serving to prevent disagreement over
controversial cases, whilst avoiding value relativism. The only relativism is relativism of
framing, a necessary consideration to make sense of fitness at all, and entirely naturalistic
(even if social norms can affect fitness, and thus naturalistic diagnosis). This even somewhat
aligns with modern advocacy perspectives encouraging a social model of disability (Oliver
2013) or an ‘ecological’ model of neurodiversity (Chapman 2021), claiming social factors are
responsible for both pathologising natural differences and alleviating disability. Although such
models generally deny the usefulness of naturalistic definitions of disability and dysfunction,
specifying framing in the FAFF allows evolution-derived naturalistic definitions to account for
the effects of altered social contexts in some limited extent, whilst avoiding vulnerabilities of
pure value approaches.

14 Note that we could also alter description specifiers to pick up morbid obesity alone, which would always be
a disruption, but simply didn’t exist (presumably) prior to modernity. However, this would not provide
evolutionary insight into the cause of obesity, unlike altering framing specifiers.



8/ Taking the FAFF forward

Combining the FAFF definitional framework with description and framing specifiers, a
tractable system for assessing dysfunctional status accounting for complex cases should
become possible. One major issue remains, that evolutionary history is obscured by time —
scientific assessment of the fitness of a given trait over a specific framing of human
evolutionary history may be difficult. | echo Wakefield in saying that this is a matter for
scientific advance, but reiterate that the FAFF requires more easily attainable evidence, and
has clarified less challenging steps for dysfunction attribution: concentration on evidence
implying fitness, with recognition of the complexity of stipulating function. Functions and
selection change from generation to generation, environment to environment. Arguably
almost every ancestral trait no longer functions for its selected effects, and every trait can be
argued to interrupt some kind of selected effects. We should not expect to pin down an exact
function, a perfectly consistent selected effect. Genes arise, phenotypes form, and individuals
struggle their way to reproductive success whilst living unique lives, some more successfully
than others, thus causing evolution by natural selection. The idea that there should be some
specifiable, isolatable, empirically definable selected effect functioning in a particular body
part or brain activity, and that we can precisely specify it, and then specify when it is not
working, is a dream inspired by engineering and human design (Nesse and Stearns 2008),
which does not match the messy reality of biological evolution. In requiring specification of
selected effects, Wakefield’s definition of dysfunction suffered from this often-unassailable
complexity.

8.1/ Problems with emphasising fitness

One possible criticism of the FAFF is of overreliance on fitness values. Fertility, and thus
fitness, can now apparently be almost totally disconnected from biological dysfunction. There
is a trend of steady reduction in fertility rates in industrialising cultures, with total fertility of
females now around 1.5 in Europe and Japan (Skakkebak et al. 2021), in comparison to
natural fertility of 5-6 (Kelly 2013, p193-200). Various odd consequences come from directly
referencing fitness: couples who choose not to have children are dysfunctional; high
education and income (associated with lower fertility) is dysfunctional within developed
societies; societies where people are safer, richer, more hygienic, better educated and have
better health on many metrics carry more dysfunction than societies where people are
unsafe, poor, less hygienic, less educated and at much higher risk of many other diseases, yet
retain natural fertility. Using contraceptives is to cause dysfunction. Such examples imply
fertility and fitness are now so disconnected from health as to be inadequate defining factors
for dysfunction.

The primary response to this criticism requires recognising the necessity of controlling for
other effects on fitness; achieved fitness is an eventual result of many complex traits affecting
an individual over their lifetime. Where all else remains equal, fitness effects of traits should
still generally appropriately define biological dysfunction. The scientific task is to try and parse



out the fitness effects of the trait itself. First and foremost, this requires accounting for the
effects of culture. Comparing within similar demographics, most counter-examples disappear
— parasites harm fitness within traditional societies, even though those individuals have
higher fitness than non-parasite infected Westerners. Certain counter-examples such as
contraceptive pills will remain; and here, the FAFF defender can bite the bullet and recognise
medical interventions can cause evolutionary dysfunction — and indeed, we often want to
cause such dysfunction in accordance with social values.

Modern medicine and social structures often basically eliminate a predictable connection
between biological disruption and negative effects on fitness. This is an interesting
phenomena, but doesn’t mean the FAFF is inadequate in principle. It might mean that we
tend towards utilising a pre-modern-medicine framing for defining disorder, as Wakefield
suggests.

8.2/ A taxonomy of evolutionary dysfunction

Considering the added complexity of the FAFF’s landscape of dysfunction attribution is a final
necessity. The FAFF and specifiers provide a framework for attributing dysfunction which is
widely applicable (it can be applied to any biological trait or process) and exclusive and strict
(no analysis can result in fitting into more than one category, because fitness effects can only
be positive, neutral or negative). It also allows the attribution of dysfunction to complex cases
which troubled Wakefield’s dichotomy, where altered specifiers describe by-products (the
criticisms of Kincaid and Murphy) or frame traits in environments which exacerbate
dysfunction (the criticism of Garson). However, this necessitates going beyond the
function/dysfunction dichotomy, and recognising distinct classes of dysfunction.
Dysfunctional processes of disruptions (in every framing) are the most obvious and simple.
Description specifiers can identify by-products of adaptations including dysfunctional trade-
offs or occasional disruptions. Framing changes can elicit dysfunction and in some cases make
adaptations or passengers into disruptions. Given these possibilities, we can identify five
common classes of dysfunction in the FAFF!>;

1. Simple disruption: A disruption’s dysfunctional process.
Distributed disruption: An adaptation’s by-product which is a disruption in another
individual.

3. Trade-off: An adaptation’s dysfunctional by-product in the same individual.
Mismatch trade-off: Changing framing increases dysfunctional by-products of
adaptation.!®

15 passengers are ignored in these definitions, but ‘adaptation’ could be replaced with ‘passenger’ and the
same possibilities exist. These are much less likely, due to the requirement of perfect balancing of fitness
effects.

16 Trade-off dysfunctions via mismatch could potentially be given description specifiers which make them
disruptions if specified closely enough, in which case they become dysfunction via mismatch e.g. if blue light
sensitivity increases wakefulness but can lead to sleeplessness in a society with electronic screens, it would be



5. Mismatch disruption: Changed framing makes adaptation into disruption.
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Figure 3: Five distinct classes of dysfunction in the FAFF given the effects of specifiers

Crucially, these classes are quantifiably distinguishable by effect on reproductive success,
without stipulating processes: fitness is either generally reduced (simple disruption), reduced
in confined cases (distributed disruption), positive but with negative by-products (trade-off),
reduced due to environment but still positive (mismatch trade-off), or reduced to negative

due to environment (mismatch disruption). Altering description and framing specifiers makes

these complex cases visible, and with their application, the FAFF analysis can place any

biological trait, including any existing disease or disorder, into these distinct classes (Table 1),

assuming sufficient scientific investigation.

Class of dysfunction

Likely examples

Simple disruption

Cancer; broken bones; infection

Distributed disruption

Autoimmune diseases; birth complications and mortality; sickle
cell disease

Mismatch disruption

Obesity; smoking-related illnesses; eating disorders

Mismatch trade-off

Blue-light sensitivity interrupting sleep; workaholism; myopia

Trade-off

Suffering associated with pain and fever; inappropriate
instances of emotional reactions

Table 1: Possible examples of different classes of dysfunction. Fitness effects of each case are assumed.

possible to describe the sleeplessness itself, which would then classify as a disruption. It’s useful to separate
them for cases where the important biological trait is still clearly an adaptation but has gained additional
dysfunctional processes due to mismatch.




This fundamentally quantitative definition means they theoretically provide comprehensive
coverage of possibilities, strict demarcation, and exclusivity!’. This contrasts to existing
taxonomies of disorder currently available in evolutionary psychiatry, evolutionary medicine
and the philosophy of biology. These are plentiful, and vary. Nesse’s (2005) six reasons are
mismatch, host-pathogen co-evolution, trade-offs, constraints, traits which increase fitness
at the expense of health and defences. Al-Shawaf et al., (2020) additionally mention
intragenomic conflict and adaptively biased mechanisms, and Abed and St John-Smith
(2022b) also include life history factors, sexual selection and its consequences, balancing
selection and heterozygote advantage, demographic history, deleterious alleles and extremes
of adaptations. Matthewson and Griffiths (2017) suggest four biological criteria for disease,
of mechanism failure, abnormal environments, inhospitable environments, and heuristic
failures.

Such taxonomies contain broad categories of processes of dysfunction; they are filling the
necessary void in qualitative explanation, just as statements such as ‘eyes function to see’ or
‘depression functions to disengage’. However, they carry complexities of the indeterminacy
of function (here, the indeterminacy of dysfunction), and are not mutually exclusive. For
example, mismatched defences can have trade-offs (e.g. if social anxiety is overactivated by
social media), and mechanism failures can result from abnormal and inhospitable
environments. Mismatches of various types may occur (Bourrat and Griffiths 2021). There are
no strict definitions of explanatory categories such as ‘defence’. The FAFF’s primary utilisation
of quantifiable fitness leads to five classes of disorder within a complete and strictly
demarcated framework; there will never be a biological object or process which doesn’t fit
into only one category of affecting fitness positively, neutrally or negatively; and description
and framing specifiers allow the parsing of complexities by shifting focus of analysis or
environment. This makes for a crisper (but less qualitatively informative) taxonomy of
disorder, which is especially suitable for porting into the HDA, where a clear line must be
drawn between health and disorder. Other taxonomies are useful for describing common
processes of dysfunction, but inevitably imprecise.

When considering how the FAFF can be incorporated into the HDA, all four classes of
dysfunction beyond ‘simple dysfunction’ are complex and interesting examples. Defying
dichotomous categorisation, they make ‘dysfunction’ attribution necessarily complex.
Wakefield’s HDA demanded dysfunction to attribute disorder, but these cases aren’t simply
biology ‘going wrong’. Most obviously, in cases associated with adaptation i.e. trade-offs and
mismatch trade-offs, we may hesitate to diagnose true ‘disorder’, although such conditions
are often considered medically relevant, and dysfunction in the sense of harmful processes

17 Although note that descriptions are often vague enough to include phenomena which classify differently e.g.
‘anger’ may be loosely defined enough that it includes cases caused by brain tumours and normal anger —in
which case average fitness would still be positive and classify as an adaptation, but important inner
heterogeneity would remain, requiring closer description specifiers. Strict demarcation and exclusivity refers
to every analysis having a single positive, neutral or negative fitness. Different description and framing
specifiers can alter this result.



exists. We likely reconsider whether depression is a ‘disorder’ if believing it has modern
functional aspects and would have been adaptive ancestrally. However, cases of mismatch
disruption are serious enough to affect an individual’s fitness, and likely involve novel
biological manifestations which meet most naturalistic intuitions for justifying diagnosing
disorder. If major depression occurs in a new, truly debilitating form, despite the responsible
mood system being ultimately caused by an adaptive history, we may still consider this a case
of naturalistic ‘dysfunction’ justifying disorder attribution. Distributed disruption, similarly,
likely meets intuitions of biological processes sufficient to diagnose disorder, again despite
being ultimately caused by adaptation. Still, these are certainly not simple diseases, and an
evolutionary perspective on their differential status seems warranted.

Perhaps attaching other existing health terminology such as ‘ailment’, ‘disease’ or ‘condition’
to specific classes of dysfunction may be appropriate. This is not my concern here, and | leave
this matter open to future conceptual analysis and social consensus. What’s important is that
scientific programs to discern the class of dysfunction are more strict and tractable (if
methodologically complex) than in Wakefield’s HDA, making his contribution workable.
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The DCIDE Method: evolutionary explanations beyond just-so
storytelling, exemplified with autism

Adam D. Hunt
Institute of Evolutionary Medicine, University of Zurich

Abstract

Evolutionary explanations of mental disorders are a longstanding aim of evolutionary
psychiatry, but suffer from complexities including within-disorder phenotypic and
etiological heterogeneity and environmental effects obscuring relevant adaptive processes,
exaggerating the ‘just-so storytelling’ critique levelled against evolutionary psychology. To
address this, we present a novel five-stage method of systematic review, the ‘DCIDE
method’, exemplified with autism. Description identifies a trait to explain, Categorisation
excludes non-adaptive cases, Integration hones a target for adaptive explanation by
including relevant correlated traits visible to selection. Evolutionary hypotheses are then
Depicted and Evaluated for their ability to explain all the evidence at hand. Each stage uses
standardised areas of evidence and theoretically motivated analytical principles to increase
rigour. In the DCIDE review of autism, when Described with current diagnostic criteria up
to 20% of cases Categorise as non-adaptive, primarily caused by de novo mutations and
environmental trauma. Remaining cases are eligible for adaptive explanation. Integrating
subclinical familial and camouflaged female cases, which share genetic components, is
necessary. Competing Depictions contrast a high intelligence by-product hypothesis with
social niche specialisation for high ‘systemising’ cognition. In Evaluation, broad evidence
including age of onset, duration, sex differences, environmental plasticity and prevalence
support the social niche hypothesis while the intelligence by-product hypothesis fails to
predict various lines of evidence. The DCIDE method allows improved systematic
evolutionary analysis across psychiatric conditions, and may also strengthen evolutionary
psychology more generally, providing robust defence against just-so storytelling and
cherry-picking critiques.

1/ Introduction

Major outstanding questions pervade the science of psychopathology. Psychiatric conditions
such as autism and schizophrenia are generally of high cost, unknown etiology and
incomprehensible pathophysiology (Alawieh et al., 2012). Unsuccessful efforts towards
explanations or treatments have been plentiful, with advances in neuroscience and genetics
generally failing to identify pathology and blurring boundaries between disease states and
normal variation (Geschwind & Flint, 2015). Thomas Insel, who led the National Institute of
Mental Health between 2002 and 2015 and oversaw around $20 billion of research
spending (Rogers, 2017) said, “‘Whatever we’ve been doing for five decades, it ain’t working



... Maybe we just need to rethink this whole approach ... With no validated biomarkers and
too little in the way of novel medical treatments since 1980 ... it is time to rethink mental
disorders’ (G. Greenberg, 2013).

In tandem with burgeoning evidence in genetics, epidemiology and neuroscience in
mainstream psychiatric research, the fields of evolutionary psychiatry and evolutionary
medicine have been developing theoretical frameworks attempting to make sense of
disorder at the evolutionary level (Abed & St John-Smith, 2022; Hunt et al., 2023; Nesse,
2019; Nesse & Williams, 1996). Evolutionary approaches are appealing partly because they
offer uniquely objective criteria for classifying biological traits as healthy or disordered,
functional or dysfunctional (Hunt et al., 2022; Klein, 1999; Spitzer, 1999; Wakefield, 1992,
1997), by asking about traits’ positive or negative effects on reproductive success (Hunt,
2023). A further fundamental motivation for evolutionary psychiatry is driven by a paradox
recognised for many decades (Huxley et al., 1964) — how is it possible that mental disorders
are obviously harmful, including often for reproductive success, yet still common and
heritable? Why has natural selection not removed them from the population? Keller and
Miller (2006) framed this most sophisticatedly, yet their proposed solution relying upon
mutation-selection balance has only been partially supported by recent genetic data (Keller,
2018). The paradox remains, and researchers continue to present possible solutions (Abed &
St John-Smith, 2022; Del Giudice, 2018a; Hunt & Jaeggi, 2022; Nesse, 2023) ranging from
adaptationist perspectives which reframe disorders as functional adaptations
misinterpreted as diseases; as novel products of adaptive systems which are mismatched to
modern environments and so produce harmful phenotypes; as unavoidable consequences
of mutation or stochastic developmental processes; as costly extremes of adaptive ranges
which fall off a ‘cliff-edge’; and more.

Despite evolutionary approaches offering a novel paradigm for understanding mental
disorders, evolutionary theorising, especially of psychological traits, has long been criticised
for making speculative untestable hypotheses which represent mere ‘just-so storytelling’
(Dupré, 2003; Gould & Lewontin, 1979; Smith, 2019). Evolutionary psychologists typically
counter this critique by noting that only selection can produce complex design in nature,
building on the classic definition of adaptation by George Williams (1966); they proceed to
study psychological adaptations by predicting specific design features given a hypothesized
function and testing for evidence of such design in laboratory experiments, sometimes
contrasting different adaptive and non-adaptive hypotheses (Cosmides & Tooby, 2013;
Lewis et al., 2017). Nonetheless, criticism persists due to perceived difficulty in objectively
defining functional specificity and complexity, lack of sufficient testable predictions or
general principles for deriving predictions, and reliance on modern observations of
functioning (Smith, 2019).



Evolutionary psychiatry is arguably troubled even more than evolutionary psychology by
these criticisms (Zachar & Kendler, 2017). Disorder categories are heterogenous and so may
contain functional and dysfunctional subtypes, and complex design may be harder to
ascertain due to uncertainty of functional role or mismatch with modern environments
(Hunt, 2023). Relevant subclinical manifestations of a particular disorder may be
disregarded from analysis due to clinical focus on disease categories rather than
guantitative traits, despite genetic relationships and shared causality between subclinical
and clinical forms (Smoller et al., 2018). The prima facie appeal of explaining psychological
and psychiatric traits with reference to our evolutionary history is thus troubled by several
limitations. This article aims to help overcome such limitations by providing a systematic
approach to formulating and evaluating evolutionary hypotheses.

2/ The DCIDE Method

The DCIDE method is a novel approach to analysis and systematic review aimed at
structuring evolution-informed explanations making principled use of a holistic picture of
empirical evidence. The ‘DCIDE’ acronym stands for the five stages of the method (Figure 2).
Briefly, a trait is Described; subtypes within it are Categorised as requiring adaptive
explanation or not; for those requiring adaptive explanation, relevant genetically related
traits are Integrated to try and capture the phenotype visible to selection; various
hypotheses are Depicted; and those hypotheses are Evaluated in a standardised manner.

A vast array of relevant evidence from genetics, neurobiology, epidemiology and psychology
exists, but attempts to integrate them currently proceed without a theoretically-justified
structure or standardised analytical principles, allowing criticisms of just-so storytelling and
cherry-picking. The DCIDE method is introduced to provide a better structure for
formulating and comparing explanatory adaptive hypotheses. Its framework helps
distinguish evolution-informed kinds of disorder (Figure 1), allowing for a single condition’s
heterogeneity to be parsed out (e.g. different cases of autism could be primarily caused by
vulnerability, mutation, by-product or adaptation).
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Figure 1: Common kinds of explanations for medically-relevant conditions. Bold text indicates distinct kinds of explanation.
Bullet points list common examples from evolutionary medicine, which are not mutually exclusive with each other. For a
closer breakdown of mutually exclusive evolutionary explanations, see Hunt (2023). Note that mutation-selection balance is
easily identifiable in cases implying historical negative reproductive success, but non-adaptive genes can also be mutations
awaiting negative selection, positively selected due to other circumstances.

When causing mental disorders, mutation, vulnerability and non-adaptive genes are likely
fitness-reducing, so can be defined as disruptions leading to dysfunctional processes (Hunt
2023): fairly plain cases of disorder. However, adaptations and by-products of adaptations
may also cause traits we diagnose as mental disorders via various pathways. We broadly call
these ‘adaptive explanations’ — they are explanations requiring reference to positive
selection on the causal alleles, although note that many traits requiring adaptive
explanation may be harmful by-products, not adaptive in themselves (considered further in

§5).
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Figure 2: The DCIDE Method. Green rectangles are steps for honing target of explanation. Blue rectangles are steps attempting
adaptive explanation. Yellow text indicates possible outcomes of analysis. Ovals indicate sufficient explanation.



Despite limited space preventing extensive exemplification of its application here, the basic
principles and format of the DCIDE method could flexibly adapt around new evidence,
analytical methods, or even entirely new areas of evidence (e.g. microbiome research). Its
structure is suitable for reviews of literature of various lengths — from full systematic
reviews to structuring introductions in empirical papers. It could be used to design large
scale research programs attempting to explain a target phenotype. Fundamentally it is a
way of organising scientific evidence in a way that assists adaptive explanations of complex
biological phenomena by integrating multiple areas of incommensurable relevant evidence.
With minor adjustments it could help illuminate adaptive explanations of healthy
psychological or physiological traits, or vulnerability to simple diseases. Its usefulness in
enhancing evolutionary psychology will be shown in conclusion, although the overall
method’s primary scientific value is in assessing the phenomena of heterogenous etiology
that remain confusing to psychiatry.

This paper primarily exemplifies the DCIDE method with autism (‘autism spectrum disorder’
in current diagnostic manuals; ‘autism’ and other de-pathologised terminology (Bury et al.,
2023) used here where possible). Autism is exemplified for several reasons. Firstly, it is
highly heterogenous, in both phenotypic presentation and known etiologies (Lord et al.,
2020), which is highly problematic (Mottron, 2021), and the DCIDE method is particularly
suitable for untangling such heterogeneity. Secondly, autism is widely researched, providing
a large pool of available evidence. Thirdly, autism presents a profound evolutionary paradox
(Keller & Miller, 2006), as one of the most highly heritable mental disorders (Baselmans et
al., 2021), and is the subject of various evolutionary and non-evolutionary hypotheses (Del
Giudice, 2018b), which can be assessed to exemplify the method’s potential in discerning
between hypotheses. Fourth, autism is a central concern of the ‘neurodiversity’ movement
(Kapp et al., 2020) which seeks its reconceptualization as normal difference rather than
disease, often emphasising associated cognitive strengths. Critics of this movement argue
that highly debilitating cases cannot be construed as mere ‘difference’ and warrant separate
categorisation (Singer, 2022). Previous authors note that this clash can be somewhat
resolved by recognising heterogeneous causation in the autism spectrum (Baron-Cohen,
2019). The DCIDE method provides a formal analysis offering some resolution to this debate.
This speaks to the importance of resolving scientific questions in an area of such critical
social importance as psychiatry.

3/ DCIDE: Describe

Science necessarily starts by stipulating its object of study and empirical inclusion criteria.
This is equivalent to Description, which identifies a phenotype to analyse. Methods of
Describing could and do vary depending on theoretical goals, available technology and
practicality. In psychiatry and psychology, questionnaires or behavioural checklists are



usually used, although the difficulty with presuming that these identify coherent targets of
explanation is widely recognised (Zachar & Kendler, 2017), and a fundamental problem for
the science of psychopathology. The DCIDE method aims at adaptive explanations, so
Described phenotypes should ideally be considered plausible candidates for a shared
adaptive explanation — however, later stages of Categorisation (§4), Integration (§5) and
Evaluation (§7) provide specific methods for honing coherent targets of explanation. If an
inappropriate target of explanation is Described, Evaluation will encourage re-Description
(Figure 2), and in an iterative process, coherent targets should be identified. Hunt (2023)
considers nuances of altering trait descriptions and downstream effects on evolutionary
analysis in more detail.

Initial Description could identify a trait or cluster of traits forming a syndrome; or an
emotional state; or theoretically any biological or psychological characteristic defined by the
investigator. Modern mental disorder manuals provide descriptivist criteria based on clinical
experience and expert consensus (Stein et al., 2010) to define conditions such as autism.
Research on such conditions may use questionnaires, confirmed diagnosis, self-reported
diagnosis or even self-diagnosis as inclusion criteria. Other methods of Describing
psychological traits could come from factor analysis, as used by personality psychology
(McCrae & Costa Jr., 2008) and proposed as appropriate for psychopathology, e.g. in the
‘HITOP’ model (Kotov et al., 2017). In medical research outside psychiatry, specific
biomarkers are often the preferred method of Description. The associated improvement in
reliability with specific biomarkers may lead to simpler analysis of causation if reducing
causal heterogeneity within the Described trait, although later stages of the DCIDE method
do address this.

3.1/ Describe: Autism

In the case of autism, a DSM-5 (American Psychiatric Association, 2013) diagnosis
(essentially equivalent to an International Classification of Disease (ICD) diagnosis) requires
persistent deficits in social communication and social interaction across multiple contexts
(e.g. deficits in social-emotional reciprocity; deficits in nonverbal communicative behaviors
used for social interaction; deficits in developing, maintaining, and understanding
relationships) and restricted, repetitive patterns of behavior, interests, or activities (e.g.
stereotyped or repetitive motor movements, use of objects, or speech; insistence on
sameness, inflexible adherence to routines, or ritualized patterns of verbal/nonverbal
behavior; highly restricted, fixated interests that are abnormal in intensity or focus; hyper-
or hyporeactivity to sensory input or unusual interests in sensory aspects of the
environment). These symptoms must be present in the early developmental period and
cause clinically significant impairment in social, occupational, or other important areas of
current functioning, and not be better explained by another intellectual disability or



developmental delay disorder — although can be diagnosed alongside intellectual disability if
social communication is below expectation. These criteria can be taken to Describe autism,
although research inclusion criteria differs in specifics from study to study, which is a
limitation for a DCIDE review. lIdeally, studies from genetics, epidemiology, and
psychometrics would share inclusion criteria, making their results reliably mergeable.

It’s notable that autistic symptoms are negatively framed — Baron Cohen has restated these
core features in more neutral or even positively-charged language (e.g. ‘the child may be
fascinated by systems’; ‘the child notices and recalls things other people may not’ (Baron-
Cohen, 2002)). Diagnostic criteria also don’t mention positive traits associated with autism,
such as special skills and perceptual sensitivity (Meilleur, Jelenic and Mottron, 2015) or
enhanced logical reasoning (Brosnan et al., 2014; De Martino et al., 2008; South et al.,
2014). Pioneers in the field of autism research recognised these talents as commonly
accompanying autism (Asperger, 1944, translated by Frith 1991; Kanner, 1971; Rimland,
1978, 1988). If a requirement for some such strengths was added to diagnostic criteria, it
would change the Described trait cluster; as it would if presence of such strengths was an
exclusion criterion.

Diagnostic norms shift due to a variety of cultural reasons, including political goals such as
access to healthcare and accommodations (Fletcher & O’Brien, 2008). Official psychiatric
manuals have changed the definition of autism over time. The DSM-5 combined Asperger’s
syndrome, Autism and Post-Developmental-Disorder Not-Otherwise-Specified (PDD-NOS)
into a more general ‘Autism Spectrum Disorder’, undoubtedly combining multiple etiologies
under a single diagnosis (Lai et al., 2013); researchers now recognise they need to explain
the ‘autisms’ (Geschwind & Levitt, 2007; Happé et al., 2006). This change has accompanied
an apparent rise in autism prevalence as the diagnosis widens to encompass behaviours
closer to ‘normality’ (ldring et al., 2015; Rgdgaard et al., 2019), with loosening
interpretations of core behavioural and social features (Zaroff & Uhm, 2012) and leading to
much lower rates of accompanying intellectual disability (Lyall et al., 2017).

Although this has been reported by some as implying the ‘autism’ diagnosis will eventually
become meaningless (Knapton, 2019), there is in principle no loosening, tightening,
subtyping or removing of subtypes that makes a Described trait beyond the scope of the
DCIDE method — although it affects the process of gathering and analysing the evidence and
producing sufficient hypotheses. However, loosening criteria can increase causal
heterogeneity. Tackling this begins in Categorisation.

4/ DCIDE: Categorise

The purpose of Categorisation is distinguishing a major kind of heterogeneity in causation,
separating cases primarily explained by vulnerability, mutation or non-adaptive genetic
factors from cases requiring adaptive explanation (Figure 1). Cases of dysfunctional



disruptions can be removed as sufficiently explained within a biomedical paradigm, whilst
cases requiring reference to fitness-enhancing adaptations and their by-products are taken
forward to the next stage of analysis.

Discovering verifiable dysfunction causing specific cases or correlations has led to claims
that all autism (Keller and Miller 2006) and personality differences (Verweij et al., 2012) are
simply maladaptive variation. The DCIDE method avoids this deduction. That de novo
mutations cause phenotypes diagnosable as autism doesn’t mean every instance of autism
is caused by de novo mutations, or even that every instance of autism is due to non-
adaptive processes. Down’s syndrome is associated with high reported happiness (Skotko et
al., 2011), traumatic brain injury with aggression (Rao et al., 2009) and Williams syndrome
with gregariousness (Jarvinen et al., 2013) — happiness, aggression and gregariousness
cannot therefore be assumed as non-adaptations, and nor are these verifiable dysfunctions
relevant to adaptive explanations of the wider functional traits (albeit potentially valuable
for understanding proximate mechanisms).

Individuals’ phenotypes arise downstream of an array of adaptations and disruptions —
essentially every trait is affected by both positively selected alleles and rare or de novo
alleles, and both adaptive and stochastic environmental reactions. Increased gregariousness
of Williams syndrome exists amongst cognitive adaptations causing neurotypical cognition.
Neurotypical gregariousness is affected by a mix of adaptations and disruptions. A perfect
causal explanation would account for how these factors interact to lead to the individual
phenotype. Such perfect explanations are currently implausible. More plausible and
desirable is separating cases where an evolutionary process of adaptation plays a major role
in explaining a trait from cases where disruption plays the major role.

Categorisation asks whether the major factor explaining Described trait cases is adaptation,
vulnerability, mutation or non-adaptive genetic factors (Figure 1). If clearly non-adaptive
cases are removed, evolutionary explanations of any adaptive causal elements of the
Described trait become plausible. This utilises familiar biomedical variables from
neuroscience, genetics and environmental evidence (Table 1). Identifying trait cases without
a history of positive reproductive success allows identification of vulnerability and mutation,
and molecular genetics can identify non-adaptive alleles. After Categorisation, cases of
certifiable disruption are considered explained, and excluded from the ongoing analysis.
Cases remaining are candidates for adaptive explanation, and taken forward. Details on
Categorising each area now follow, exemplified with autism.



Area of Indications of non-adaptive cause
Evidence

Proximate Differences not caused by inherited ontogenetic processes (e.g. physical
system (Brain) damage, tumours, lesions).

Genes DNA which cannot have a functional history (e.g. de novo mutations of
SNPs, CNVs or other chromosomal abnormalities); rare genetic variation
with traceable history of persistent harmful effects. Non-adaptive alleles
identified as successful due to population history, linkage disequilibrium
or drift.

Environment Damage with direct pathological effects (e.g. toxins, physical traumas,
infections) not mediated by genetic pathways.

Table 1: Biomedical variables allowing Categorisation as confirmable disruption and thus exclusion
from further analysis. SNP = single nucleotide polymorphism. CNV = copy number variation.

4.1/ Brain Categorisation

Neuroscience can discover proximate causes of mental activity by studying brain function
and structure. However, the assumption that finding brain differences associated with
diagnosed disorder proves the presence of a brain disease is a serious (if tempting) error
(Protopapas & Parrila, 2019). In Categorisation, the question asked of such findings is
whether they result from a history of positive selection or vulnerabilities (Figure 1). Asking
whether broadly similar biological systems (e.g. brain states) are visible in relatives and
seem to result from normal heritable processes is a sufficient heuristic. We can clearly
Categorise severe disruptions of an individual’s normal ontogenetic developmental process
(e.g. toxins, physical traumas, tumours) in this way — we can confirm they aren’t inherited.
Stochastic differences occurring in neurodevelopment are plausible future findings to allow
Categorisation as disruption, but require development of specific methods discerning
normal ontogenetic variation occurring due to generally functional alleles from
dysfunctional stochastic errors.

4.1.1/ Brain categorisation: Autism

Common examples of non-adaptive cases of autism with clear neuropathology are seen in
various cases of so-called ‘syndromic autism’. For example, Rett syndrome meets an autism
diagnosis between 40-97% of the time (Lyst & Bird, 2015). Caused by mutations in the
MECP2 gene, it is associated with reduced brain volume, abnormally small and densely
packed neurons with reduced dendritic complexity and spine density, and shorter pyramidal
neurons in the motor and frontal cortices (lp et al., 2018). Categorising these cases is
possible by observing their significant contrast with relatives. In cases when syndromes with
gross morphological and functional brain differences are inherited, Categorising could




require reference to genetics (see below). Evidence converges in such cases — Rett
syndrome could be Categorised as a disruption on both neurological and genetic grounds.

Although autism of all forms is undoubtedly associated with brain differences, rarely does
neuroscience discover autism caused by tumours or brain trauma (partly because criteria
require symptoms from an early age). Certain syndromic cases show exceptional
neuropathology but the majority of cases, particularly without intellectual disability, show
diffuse and complex differences in brain growth and connectivity (Muhle et al., 2018),
plausibly visible to selection via genetics and positively selected (Figure 1). Most cases thus
cannot be Categorised as explained by disruption at the neuroscientific level.

4.2/ Genetic Categorisation

The growth of genetics as a field provides opportunity for unprecedented depth of
evolutionary analysis: we can use genetics to infer basic facts about a trait’s evolutionary
history (Schraiber & Akey, 2015; Wilson, 1998). Most common mental disorders have a
genetic component (Baselmans et al., 2021). Such apparently harmful genetic
predispositions are explainable as positively selected (e.g. caused by antagonistic pleiotropy,
mismatch, life history trade-offs or balancing selection) or awaiting negative selection (e.g.
under mutation-selection balance or genetic drift) (Durisko et al., 2016).

Genetic evidence is critical in Categorisation. Alleles are usually classified as common, rare
or de novo (although researchers differ on the prevalence cut-off between common and
rare; either setting ‘common’ alleles as having frequencies above 1% (Raychaudhuri, 2011)
or 5% (Belmont et al., 2005; Glinton & Elsea, 2019) of the population). Large effect de novo
variants, including single-nucleotide polymorphisms (SNPs) or copy number variants (CNVs)
are the simplest cases explainable as non-adaptive mutations (Figure 1).

Rare and especially common variants are more complicated, as they have been
reproductively successful, perhaps because they are adaptive. Their individual effects on
fitness may be neutral and drifting, positive and selected, or weakly negative but persisting
due to inefficient selection (Figure 1). Approximately 130,000 variants (~4% of the genome)
are shared with 0.5-5% of the population (Bourgeron, 2015). It’s possible these result from
positive or balancing selection (see 85.5), so ideally they require individual analysis. Specific
techniques from population genetics (Adrion et al., 2020) may potentially be used to analyse
whether such alleles have increased in frequency due to hitchhiking, population growth or
bottlenecks, or simple drift and inefficient negative selection, and Described traits explained
by these processes can be Categorised as non-adaptive. We suggest a placeholder heuristic
that rare alleles (W. D. Hill et al., 2018) present in less than 0.5% of the population are likely
non-adaptive, except in three possible scenarios: a) the allele is common and functional in



another population, but is diluted in the study population b) the allele arose recently and
provides adaptive benefits but has not yet spread through the population c) the allele was
more common and functional at some time in the past, but has undergone recent negative
selection. Traits primarily caused by rare alleles not explained by these three possibilities
are likely non-adaptive.

For other inherited traits, adaptive explanations become plausible. Ubiquitous or common
genetic variants are evidence of significant historical reproductive success (inferred from
their increase in frequency since arising de novo) and an apparent lack of negative selection
(Uher, 2009). This also applies to cases of ‘missing heritability’, where broad sense
heritability has not yet been explained by discovery of specific contributing alleles (Manolio
et al., 2009). Despite their potential to discover additive genetic variation, genome wide
association studies (GWAS) lack the power to detect specific causal alleles if there are
complex gene-by-gene or gene-by-environment interactions (Parker & Palmer, 2011),
expected of many adaptations, especially of highly plastic (e.g. psychological) phenotypes.
Trait heritability observed in population and quantitative genetics needn’t be fully explained
by molecular genetics to be meaningful and imply adaptive explanation is required.

4.2.1/ Genetic Categorisation: Autism

Autism has high heritability — approximately 80-90% (Baselmans et al., 2021). Subgrouping
the autism spectrum by genetic evidence is crucial (Geschwind & State, 2015; Lai et al.,
2013). In a large Swedish study, Gaugler et al., (2014) estimated approximately 6% of cases
of autism are caused by a de novo or rare genetic variant (excluding confirmable syndromes
such as Williams or Downs). Glinton and Elsea (2019) estimate over 400 forms of
‘monogenic’ autism exist, caused by de novo copy number variants (CNVs) and de novo
single nucleotide variants (SNVs), and made a higher estimate that these forms account for
10-20% of all autism cases. These are often highly penetrant and syndromic, with various
other cognitive and physical effects, often associated with intellectual disability (lossifov et
al., 2015; Robinson et al., 2014; Ronemus et al., 2014). These cases can be Categorised as
disruptions and considered explained. Authors such as Mitchell (2015) develop Keller and
Miller’s (2006) mutation-selection balance account to propose all unexplained cases of
autism may similarly be caused by disruptive rare mutations, potentially of digenic or
oligogenic causality, avoiding detection. If so, Categorisation of autism will continuously
reduce the variance eligible for adaptive explanation. However, further developments in
molecular genetics have failed to find sufficient causal variants (Keller, 2018), and indeed
find distinct genetic underpinnings for cases of autism with distinct phenotypic signatures:
common SNPs being associated with higher intelligence, less developmental delays and
more core autism features whilst de novo mutations associate with lower intelligence and
more developmental delay (Warrier et al., 2022). This supports the longstanding recognition



that familial cases associate with normal or higher intelligence (DeLong & Dwyer, 1988), and
implies that explaining autism-causing alleles requires reference to both non-adaptive and
adaptive explanations for different alleles.

4.3/ Environmental Categorisation

Categorising a Described trait as a disruption by environmental evidence requires certifying
that an environmental factor is causal without acting via an adaptive mechanism. Reactions
to environments can often be fitness-enhancing examples of adaptive plasticity. Evidently
fitness-reducing environmental factors (e.g. bullet wounds) can be causal of adaptations
(e.g. blood clotting and healing), so identifying harmful environmental causes is not
sufficient to prove any downstream effects are fitness-reducing disruptions. It is seductive
to believe that environmental influences we see as ‘bad’, or pressures such as stress and
trauma which cause harmful phenotypes, are self-evidently diseases, but that needn’t be
the case (Belsky, 2012). Even in cases harming health and fitness in a particular individual
(possible through chronic exposure (e.g. to stress) (Beauchaine et al., 2011) or unusual
underexposure (Seery et al., 2010)), such maladaptive manifestations can be by-products of
adaptation and require adaptive explanation.

The critical question is whether the precise aspect of the phenotype being Described (for
further discussion see Hunt, 2023) and resulting from the environmental factor is
ontogenetically mediated and the mechanism could plausibly result from a history of
positive reproductive success (bleeding from a bullet wound could not; blood clots could).
Cases of environmental causes which Categorise as disruption include physical trauma,
infections and toxins, and various widely recognised extrinsic causes of disease. Categorising
by environment therefore ideally requires identifying environmental factors (likely
correlating with exposure prior to Described trait appearance) and assessing the pathway of
causation.

4.3.1/ Environmental Categorisation: Autism

Modabbernia, Velthorst and Reichenberg (2017) reviewed meta-analyses and systematic
reviews of environmental risk factors for autism. Perinatal and neonatal risk factors
(Gardener et al., 2011) include birth injury or trauma (relative risk (RR): 4.90), maternal
haemorrhage (RR: 2.39) and umbilical cord complications (RR: 1.5). There is some evidence
that heavy metals, most importantly inorganic mercury and lead, play a role in some cases.
Valproate use during pregnancy causes foetal valproate syndrome, which regularly meets
autism diagnostic criteria (hazard ratio of valproate use during pregnancy: 2.9-5.2;
Christensen et al. 2013). These types of cause can be comfortably Categorised as
disruptions; they involve identifiable pathological processes with large individual effects and
no potential functional history or direct inheritance. There are, to our knowledge, no good



summary estimates of the proportion of autistic cases which would be Categorised via these
mechanisms, but they are small in comparison to genetic factors.

Another key environmental factor associated with autism is increasing parental age: every
10 year increase in age increases ASD risk by about 18% for mothers and 21% for fathers
(Wu et al., 2017). Fathers over fifty have more than twice the chance of having an autistic
child to fathers under thirty (Hultman et al., 2011). This affects autism without intellectual
disability as well (Croen et al., 2007; Tsuchiya et al., 2008). There have been attempts to find
disease processes behind this effect. Older parents give birth to children with more
mutations, but de novo mutations cannot account for most of the increased risk (Gratten et
al., 2016; Taylor et al., 2017). Alongside other subtler risk factors, such as maternal infection
during pregnancy and maternal obesity, the obscurity of these pathways and the possibility
they result via positively selected heritable mechanisms means these additional cases can’t
be Categorised as non-adaptive without further research.

4.4/ Concluding Categorisation

Categorisation sorts out a major fundamental form of causal heterogeneity, distinguishing
Described trait variance explainable by dysfunction and non-adaptive processes from
variance requiring adaptive explanation and requiring further analysis.

In the case of autism, broad diagnostic criteria capture disparate phenotypes and etiologies.
Social and behavioural capacities are clearly highly sensitive to interruption via various
pathways. Genetic syndromes linked to specific CNVs or rare or de novo mutations, and
cases caused by early life traumas or prenatal toxin exposure are obvious cases of autism
which Categorise as disruptions. Less common individual cases of unusual brain
development or other discoverable pathologies may exist and could Categorise as
disruptions. Confirmable disruptive cases are more often associated with intellectual
disability and co-occurring health conditions such as epilepsy (Lord et al., 2021). They likely
account for between 5-20% of currently diagnosable autistic cases, although this is highly
dependent on inclusion criteria, which has recently been expanding to include less
intellectually-disabled cases (Lyall et al., 2017). The majority of cases of autism, however,
Categorise as requiring adaptive explanation of some sort. This is the task of the remainder
of the DCIDE method.

5/ DCIDE: Integrate

Integration aims to hone Description upon traits which are adaptations themselves.
Reproductively successful heritable traits are not necessarily adaptations. Evolutionary
medicine and psychiatry recognise various by-products of adaptations causing harm and
diagnosed as disorder. Adaptive alleles can cause various harmful by-products: via costly



trade-offs; mismatch to novel environments; maladaptive extremes of adaptive spectrums;

maladaptive outcomes of developmentally plastic adaptive systems; pleiotropic effects

including sexual antagonism; heterozygote advantages; and more (Abed and St John-Smith
2022; Hunt 2023).

By-products gain fitness via related adaptations without lending positive fitness themselves.

They can be common, heritable, and in themselves harmful, but persist and be positively
selected nonetheless, especially if the benefits of a related adaptation historically
outweighed their harms and selection couldn’t (or randomly didn’t) mitigate them. They

could be caused by common alleles, or universal amongst a species. Their costs may incline

us towards diagnosing them as simple disorder, whilst showing no traditionally recognised

signs of pathology — they can be direct products of healthy function — confusing normal

biomedical investigation.

Area of Evidence

Indications of high visibility to
selection

Indications of very low
visibility to selection

Phenotype | Age of Effect Active before and in prime years Effects in old age, especially
features of fertility and child-raising after grandparental support
declines
Duration Long duration Duration too insignificant to
affect reproductive success
Sex Differences Present in both sexes Low visibility in one sex; none
in the other
Causal Environmental plasticity Appears and reacts under Contingent on evolutionarily
factors evolutionarily conserved novel environmental features

environmental features

Prevalence of genetic
propensity

High prevalence

Too rare to exist in most
hunter-gatherer
agglomerated-band social
groups

Table 2: Visibility variables with their implications of high or very low visibility to selection. Note that
environmental visibility variables differ substantially from environmental biomedical variables in their lack of
reference to biological mechanisms. Phenotype features are combinatorial (e.g. longer duration means more
visibility to selection, but not if only in old age).




Adaptationist accounts are necessary for explaining by-products. If anxiety disorders are by-
products of adaptive anxiety, explaining anxiety disorders requires referencing adaptive
anxiety. Explaining obesity requires understanding the adaptation of fat storage. Explaining
sickle cell disease requires understanding malaria resistance. Where disorder is by-product,
the related adaptation needs identification for explanation. Problematically, disorder-
focused Description may include by-products but exclude relevant adaptations (e.g.
Describing sickle cell disease ignores heterozygous individuals), making explanation
impossible.

To mitigate the possibility of Description criteria containing by-products and excluding
relevant adaptations, Integration assesses a trait’s visibility to selection (the extent to which
it can affect reproductive success) via various areas of evidence (Table 2). These ‘visibility
variables’ allow inference of selective pressures applied to a given phenotype. Very low
visibility in any area implies adaptations could be missed, and so an Integrated trait
including genetic and phenotypic correlations with greater visibility to selection should be
analysed along with the originally Described trait (Figure 3). The phenotype predominantly
visible to selection needs consideration for effective evolutionary explanations.

Figure 3: Genes have multiple effects across the visibility variables, and Integrating phenotypes most visible to
selection provides the appropriate target of adaptive explanation. Dark coloured ellipses indicate targets of
high visibility — see Table 2 for details.



The precise process and extent of Integration depends on the case (and practical aspects
such as available evidence and resources) but aims to recognise the causal genes’
phenotypic traits major visibility to selection. This could utilise multi-trait genetic
correlations (e.g. Integrating schizophrenia, bipolar, schizotypal and subclinical cases into a
general psychosis spectrum (Guloksuz & Van Os, 2018)), shared cellular mechanisms (e.g.
Integrating obesity and normal fat), or correlations over the life course (e.g. Integrating
cholesterol and lipid levels throughout life with Alzheimer’s and heart disease risk in later
life, as related to APOE4 mutations (Garcia et al., 2021)). This is not arbitrary expansion: if
alleles predispose to various phenomena, their evolutionary explanation is necessarily
related, so the Integrated trait is the proper object of explanation. Not every correlation
needs Integration, only correlated traits with significant visibility.

It is possible that even with attempted Integration, Described traits do not meet minimum
threshold to be visible to selection — for example, some heritable rare condition occurring in
1/10,000 individuals in the population (Hunt & Jaeggi, 2022), without evidence allowing
Categorisation as disruption or an identifiable genetic or phenotypic relationship with other
traits visible to selection. Unless it is a recently arising adaptation, the implication is that the
trait is neither by-product nor adaptation, but a disruption with mysterious aetiology. Rare
diseases and various neutral or stochastic processes could lead to such phenotypes. As in
Categorisation, these can be excluded from eligibility for adaptive explanation.

5.1/ Integrating by Age of Effect

Natural selection acts on reproductive success, so the ages leading up to and during
reproductive potential are the most important i.e. youth and early-to-mid adulthood (G. C.
Williams, 1957) are where visibility to selection is highest. The relative importance of early
life is so high that deterioration in aging could be a by-product of genes increasing early life
fitness, i.e. antagonistic pleiotropy (Austad & Hoffman, 2018). The longer life goes on, the
higher the likelihood of prior reproduction and cumulative extrinsic mortality risk, reducing
that age’s visibility to selection.

Generally, seeking earlier correlates of late-onset traits optimises analysis for visibility to
selection. The likelihood of a Described trait being an adaptation drops the further it
appears after reproductive age. Grandparents can increase their inclusive fitness, so traits
appearing in post-reproductive age may be adaptations in exceptional cases (e.g.
reproductive senescence allowing grandmothering (K. Hill & Hurtado, 1991)), but
Integration of effects during youth and prime reproductive age is usually necessary (Brown
& Athena Aktipis, 2015).



5.1.1/ Integrating by Age of Effect: Autism

Autism is an early-onset developmental condition, present essentially from birth, with
lifelong duration (Lord et al., 2021). Relevantly to later Evaluation of function and by-
product effects, symptoms often change over the lifespan (Waizbard-Bartov & Miller, 2023),
but as age of effect makes it almost completely visible to natural selection, it doesn’t require
Integration of earlier correlates.

5.2/ Integrating by Duration

Integrating correlates by duration encourages the inclusion of longer-lasting phenotypes.
Described traits could be invisible to selection if they are sufficiently short-lasting
(depending on the phenotype this may be minutes or months). Stochastic temporary bodily
or psychological phenomena may occasionally arise as by-products. For example, adaptive
capacities for fear can result in startles when random harmless sights or sounds are briefly
misinterpreted as representing dangers. Integrating correlated traits which last long enough
to have significant effects on reproductive success increases the likelihood of including
relevant adaptations.

5.2.1/ Integrating by Duration: Autism

Autism is associated with cognitive and behavioural effects of various durations (e.g. bursts
of behaviour in meltdowns, phases of obsession, lifelong difficulties in certain specific social
domains (Lord et al., 2021); also see §7.3.1). Overall, this makes it highly visible to selection
by duration criteria and doesn’t need Integration of longer-lasting correlates.

5.3/ Integrating by Sex Differences

Selection upon (non-Y chromosome) genes occurs in both sexes. Identical DNA can lead to
similar or different phenotypes between sexes, and constraints can result in manifestation
of sexually selected traits in both sexes despite positive selection in only one sex (Wittman
et al.,, 2021) (when the manifestation in the other sex is costly, we label it ‘sexually
antagonistic’). Sexual selection is unlikely to optimise phenotypes to the extent that the
sexually selected trait only has effects in one sex (Lande, 1980; T. M. Williams & Carroll,
2009), so by-product effects are expected.

Sex difference Integration forces consideration of whether sex-biased traits are the result of
genes with different effects in the opposite sex, and attempts to include the manifestation
between sexes. If single-sex traits with low visibility (e.g. appearing late in life in females)
are Described, possible higher visibility in the other sex should be carefully assessed (e.g. it’s
possible late-life female manifestation is a by-product of early-life male adaptations).



5.3.1/ Integrating by Sex Differences: Autism

Autism shows a pronounced sex ratio difference, with estimates of a 3:1 male to female
ratio (Solmi et al., 2022). However, females may be more likely to ‘camouflage’ and show
different symptom profiles which are then underdiagnosed (Hull et al., 2020). Indeed,
females require a higher polygenic score to meet autism diagnostic criteria (Warrier et al.,
2022). Selection on autism acts on the sum of the male and female manifestation, even if
male presentation meets diagnostic criteria more regularly, so Integrating camouflaged
female cases would better reflect total phenotypic impact of autism genes for informing
adaptive explanations.

5.4/ Integrating by Environmental Plasticity

Environmental factors leading to trait manifestation imply trait visibility to selection if they
are common and ancestrally relevant (e.g. stress, diet, infection). Traits appearing
specifically in evolutionarily novel environments (e.g. high sugar diets, reading materials)
cannot be an adaptation for that specific environmental factor. Disorders appearing in these
specific circumstances are products of mismatch (Chaudhary & Salali, 2022; Lea et al., 2023).
When affected by novel environments, Integrating the relevant adaptation requires
identifying the system’s manifestation as visible to ancestral selection: its ancestral reaction
norm. Obesity only exists in high numbers in evolutionarily novel contexts, so fat tissue
growth in response to excess calories is the relevant plausible adaptation.

5.4.1/ Integrating by Environmental Plasticity: Autism

The question of whether autism exists or presents differently outside of novel environments
is essentially unresolved because of lack of research (Davison & Gurven, 2021) in small-scale
societies. Between industrialised societies autism prevalence differs quite significantly
(Solmi et al., 2022), but this is likely due mainly to diagnostic uncertainty and cultural
differences in condoned behaviour (Zaroff & Uhm, 2012). Further cross-cultural research
would help in confirming whether and how autistic traits show visibility across cultures (and,
presumably, evolutionary history). Otherwise, advancing parental age is a known prominent
relevant factor (see §4.3.1), but as hunter-gatherer adults do have children into late life and
autistic children are born to young couples, this doesn’t imply autism is a product of
mismatch or force Integration.

5.5/ Integrating by Prevalence of Genetic Propensity

Adaptive genotypes often reach fixation and become species-wide, which are clearly visible
to selection. However, important counter-examples exist of adaptive strategies via
individual differences, especially in cases of social selection, social niche specialisation and
negative-frequency dependency (Hunt & Jaeggi, 2022; Martin et al., 2023), which can be



maintained at the genetic level by balancing selection (Wolf et al., 2007). Such strategies
cannot be arbitrarily rare: an approximate ‘minimum adaptive prevalence’ is of one
individual per social group (Hunt & Jaeggi, 2022).

Integration already seeks relevant within-individual effects of genotypes by considering
duration and age of effect, but in cases of heritable individual differences, between-
individual effects are also important. Selection acts on the total effects of genes across a
population (inclusive fitness), so their visibility to selection depends on the sum of their
common and rare manifestation. Higher prevalence indicates higher visibility to selection, so
Integrating more common correlates of rare traits is a useful strategy for enabling adaptive
explanations — Description criteria may be excluding adaptations. This may be particularly
relevant for explaining rare psychopathological traits with more common heritable
subclinical correlates. Simplistically, an allele with certain effects in 5% of individuals and
different (perhaps more extreme or harmful) effects in 1% of individuals is five times more
visible to selection in the 5% (although specific phenotypic effects may mean stronger
selection in the rarer cases).

5.5.1/ Integrating by Prevalence of Genetic Propensity: Autism

Recent epidemiological studies of autism find a prevalence of around 1% (Fombonne et al.,
2021) although rates differ widely by study, ranging from 0.01% to 4.36% (Zeidan et al.,
2022). In the UK, rates increased 787% between 1998 and 2018 (Russell et al., 2021),
primarily because inclusion criteria loosened. Cases included now are disproportionately
without intellectual disability (Lyall et al., 2017), and more likely to Categorise as requiring
adaptive explanation.

At the 1% rate, autism meets minimum visibility criteria — given observed group size of
approximately 165 (Hamilton et al., 2007), about one or two of these autistic individuals are
on average expected in every extended hunter-gatherer social group (considered further in
§7.6). However, although adaptations can plausibly persist in around 1% of the population,
they are more likely to do so at higher prevalence, implying Integration of more common
genetically correlated traits is necessary. This could include cases incorporated in more
permissive inclusion criteria and subclinical autistic traits distributed throughout the
population, especially in family members, which has led to the identification of a ‘Broad
Autism Phenotype’ (BAP) in 5-9% of the population (Morrison et al., 2018; Sasson et al.,
2013). The genetic basis for autism and the BAP is shared, so capturing the relevant selected
phenotype requires Integrating this wider autism spectrum — it is possible that adaptation
visible in the BAP explains autism as a by-product.



5.6/ Concluding Integration

Categorisation distinguishes non-adaptive cases from traits requiring adaptive explanation
using biomedical variables. Integration expands Described traits to incorporate relevant
correlated phenotypes using visibility variables. After Integration the paradox of common,
harmful, heritable mental disorders is refined into the paradox of mental disorders with
early onset, long-lasting, ancestrally-activated, common, heritable correlates, with no
discoverable pathology.

In autism’s case, its age of effect and duration imply high visibility to selection.
Environmental evidence doesn’t suggest complete novelty. However, its prevalence and sex
differences imply current criteria may be missing relevant related phenotypes, so the
Integrated trait should include subclinical cases — both camouflaging cases in females and
broader autism phenotype traits in family members. Their shared genetics require shared
evolutionary explanation.

Unfortunately, prior research into autism largely hasn’t Integrated autism’s subclinical or
female manifestations, which are under-researched (Hull et al., 2020). Studies utilising
diagnostic manual criteria (even with more recent permissive inclusion criteria) may exclude
adaptive phenotypes, obscuring explanations. This makes analysis more difficult.
Nonetheless, to exemplify the DCIDE method, Depiction and Evaluation will proceed,
recognising the limitations of available evidence.

6/ DCIDE: Depict

The fundamental evolutionary question is why biology has its particular form. Differential
fitness of varying heritable phenotypes is Darwin’s (1859) answer. Differential fitness can be
a by-product of other evolutionary processes, or it can result from functions of those
heritable phenotypes (Figure 1). The major aim of evolutionary explanations is describing
the processes of function which led to the form of the present-day adaptation. Description,
Categorisation and Integration have honed the target of explanation to optimise for this
analysis. In Depiction, explanatory hypotheses are presented.

There is a rich history and varied methods across evolutionary biology, psychology and
anthropology in developing functional hypotheses for observed phenomena, often with
different goals in mind. For example, a significant aim for some evolutionary psychologists is
to describe the evolved cognitive architecture of the mind in terms of information-
processing mechanisms shaped for specific tasks (Cosmides & Tooby, 1994). The DCIDE
method doesn’t have an explicit aim beyond providing a structure for incorporating
available evidence in assessing adaptive hypotheses. As a minimum criterion for a Depiction,
some functional processes (of gene-, individual- or group-dynamics) explaining the
reproductive success of the Described and Integrated traits are sought. When medical or



psychiatric conditions are under consideration, functional effects should plausibly justify any
by-product dysfunctional effects.

Hitherto evolutionary hypothesising, on psychiatric traits and elsewhere, has often
referenced varied evidence in an unprincipled way, potentially cherry-picking and becoming
open to ‘just-so storytelling’ critiques. The DCIDE method tackles this by systematically
referencing ‘direct evidence’ in Depiction and ‘circumstantial evidence’ in Evaluation. Direct
evidence is supposed to be of the function in action; the eye seeing, the wing flying, the
jealousy causing mate guarding. This evidence is often sought by evolutionary psychology
(e.g. in experiments designed to reveal the mechanics of cognitive faculties such as anger
(Sell et al., 2017)), or evolutionary biology (e.g. in observing that peppered moth wing colour
affects survival (Majerus, 2008)). The key aim of Depictions is to reference this direct
evidence of the functioning adaptation, proposing it contributed to positive fitness and thus
caused the observed traits via natural selection. Varying relevance of potential forms of
direct evidence and the circumstances of evidence collection are noted in Figure 4. In
Evaluation, Depicted hypotheses will be systematically compared and assessed using
circumstantial evidence, potentially including biomedical and visibility variables, which have
specific inferential connotations. Hypotheses are eventually judged on their sufficiency to
explain this totality of evidence. Restricting cited evidence to direct and circumstantial
evidence helps parse the potentially infinite studies characterising phenotypes to retain
those most useful for adaptive hypotheses (e.g. avoiding including every survey ever
conducted on autistics).

Modern metrics .
Fitness proxy (e.g.

Ability on isolated of successful <tatus. health Fitness (e.g.
cognitive tasks (e.g. function (e.g. mating’succes;) fertility, relative’s
mental rotation) grades, income) fertility)
Ynknowable Phenotype effects Complete fitness
effect on fitness P e
Irrelevant Ideal past
as
No correlation evolutionary
with evolutionary Circumstances environment

environment
Ancestrally relevant

Contzll‘:iigh:?:rg‘”ove' Mostly novel but Mostly ancestrally ~ environment (e.g.
Iaboratoriési ancestrally relevant ~ relevant but novel hunter-gatherer
aspects (e.g. school) setting (e.g. society)

sharing a meal)

Figure 4: The varying relevance of direct evidence of functioning traits, also considering the circumstances
within which that evidence is gathered.



This basic structure of analysis could be adapted to support or question existing hypotheses
in evolutionary psychology or pre-existing hypotheses of mental disorders. The multitude of
proximate biological or psychological accounts (e.g. referencing lower oxytocin levels (John
& Jaeggi, 2021) or weak central coherence in autism (Frith & Happé, 1994)) would, however,
need expansion to explain heritable persistence in the species. Pre-existing adaptive
accounts are disadvantaged if they relied purely on diagnostic criteria, lacking
Categorisation of subtypes or Integration of correlated phenotypes. In autism’s case, various
accounts have recognised dysfunctional subtypes and the heritable spectrum (informally
applying Categorisation and Integration). However, the wider literature of evidence they
draw from relies on varying inclusion criteria, limiting interpretability of the analysis. Future
research should correct this.

6.1/ Depict: Autism

Hypotheses presented to explain autism are numerous. Any of them should ideally explain
all relevant available evidence, regardless of their disciplinary origin. Classic hypotheses (e.g.
of refrigerator mothers; Kanner 1968) or recent neurobiological hypotheses (e.g. Markram
and Markram 2010) may equally be Depicted and Evaluated if expanded to address the
evolutionary paradox of autism’s persistence.

Here we Depict three prominent accounts (Baron-Cohen, 2008, 2020; Crespi, 2016; Del
Giudice, 2018a) referencing evolutionary function in their explanation of autism. They agree
on symptoms of social disability as costly by-products, but specifics regarding functional
processes and evolutionary forces differ.

Baron-Cohen (2008, 2020) frames autistic traits as an exaggeration of ‘if-then’ systematic
thinking, which exists on an empathising-systemising dimension. Autistics are
hypoempathisers, lacking various empathic abilities (Baron-Cohen, 1995) including complex
emotion recognition (Baron-Cohen, Wheelwright, Hill, et al., 2001), recognition of faux pas
(Baron-Cohen, O’Riordan, et al., 1999) and spontaneous ascription of internal states (Castelli
et al.,, 2000), but hypersystemisers, with associated advantages in folk physics (Baron-
Cohen, Wheelwright, Spong, et al., 2001) and attention to detail (O’Riordan et al., 2001),
sometimes allowing then to achieve high levels of domain expertise in fields like
mathematics, physics or computer science (Baron-Cohen, Wheelwright, et al., 1999).
Obsessions cluster in systemising domains (Baron-Cohen & Wheelwright, 1999). Regarding
the broader autism phenotype he points to evidence of relatives of autistics being
engineers, mathematicians and scientists (Baron-Cohen, 1998; Baron-Cohen et al., 1997),
strong systemisers (Baron-Cohen & Hammer, 1997), and that scientists and mathematicians
score higher on the Autism Spectrum Quotient (Baron-Cohen, Wheelwright, Skinner, et al.,
2001). Baron-Cohen’s general hypothesis is that high systemisers filled an ancestral social
niche as tool-makers, inventors and experts in areas of their obsession. He accounts for



disabling cases meeting autism diagnostic criteria (without Categorisable pathology) as
resulting from systemising overexpression and a lack of empathising, perhaps due to
assortative mating.

Del Giudice (2018) explicitly addresses autistic heterogeneity and the necessity of
differentiating cases caused by mutations and associated with intellectual disability from
cases caused by common alleles, also citing evidence that those common alleles are
associated with higher IQ and educational attainment in the general population (Clarke et
al., 2016; Hagenaars et al., 2016). He references Baron-Cohen’s systemising account of
autistic strengths and talents, adding that autistic symptoms relate to a logical, deliberative
style of reasoning (Brosnan et al., 2014), and embellishes on the account by arguing for
autism as a slow life history skilled/provisioning reproductive strategy, particularly for
males. Elsewhere he suggests systemising abilities would be sexually selected as attractive
traits in males (Del Giudice et al., 2010), and that autistic-like traits delay reproduction and
increase potential investment in family, noting that autistic-like traits correlate with
restricted sociosexuality, preserved or heightened interests in romantic relationships, and
increased investment in long-term partners. Maladaptive cases again arise from
overexpression, exacerbated by assortative mating, mutations and environmental insults.
Baron-Cohen and Del Giudice therefore agree on autistic traits as cognitive specialisations
(Hunt and Jaeggi 2022) but differ on specifics of function.

Crespi (2016) provides a ‘high intelligence imbalance’ hypothesis, where strong recent
selection for intelligence in humans leads to occasional dysregulation and autism as a by-
product. Specifically, he relates autism to exaggerated ‘perceptual’ intelligence from
Johnson and Bouchard Jr.'s (2005) Verbal-Perceptual-Rotational model of intelligence. He
cites evidence of autistic reductions in verbal skills but increase in focus of attention (Ploog,
2010; Sabatos-DeVito et al., 2016) enhanced perceptual and spatial abilities (Muth et al.,
2014) and superior ability in non-rotational aspects of the mental rotation task (Zapf et al.,
2015). He further notes that autism genetically correlates with 1Q (Clarke et al., 2016),
childhood 1Q, college attendance and years of education (Bulik-Sullivan et al., 2015),
cognitive function in childhood and educational attainment (W. D. Hill et al., 2016), and
verbal-numerical reasoning and educational level reached (Hagenaars et al.,, 2016).
Performance on the lowa Gambling task of decision-making is enhanced (South et al., 2014).
Sensory discrimination and acuity are enhanced across auditory (Stanutz et al., 2014) visual
(Muth et al., 2014) and tactile (Nakano et al., 2012) domains. He notes that family members
of autistics share cognitive strength profiles (Gizzonio et al., 2014; Noland et al., 2010).
These strengths are paradoxical in the face of apparently lower autistic IQ, on average, on
most standardised tests. Referencing various neurological similarities in brain size and
growth, connectivity and neuronal function between high intelligence and autism, he
hypothesises that instances of autism are costly by-products of general selection for



intelligence in humans. Thus, despite noting the same cognitive strengths as relevant to
adaptive processes causing autism, the hypothesis doesn’t claim that autistic or broad
autism phenotype individuals are filling a particular social niche.

Author Direct Evidence Adaptive explanation
Baron-Cohen | Lack social abilities but excel in | Systemising ability filled an
systemising abilities; family inventing/expert social niche;
members often successful in systemising overexpressed without
systemising careers balancing empathising abilities in
individuals with autism
Del Giudice Systemising abilities; rational Slow life-history skilled/provisioning
thinking; tendency towards strategy, with systemising strengths
committed, long-lasting and altered relationship patterns as
relationships valuable for reproductive success and
inclusive fitness
Crespi Enhanced abilities in specific Strong recent positive selection on
areas of intelligence; particular | human intelligence, cases of autism as
benefits of correlated traits a by-product via overexpression and
across the population vulnerability

Table 3: A summary of competing Depictions of autism direct evidence and adaptive explanations

7/ Evaluate

Description, Categorisation and Integration hone a target of adaptive explanation;
Depictions attempt to explain it, and need Evaluation. The goal of Evaluation is deciding the
optimum coherent explanation given the available evidence. A systematic standardised
method is critical here, to avoid just-so storytelling or cherry-picking, and allow fair
comparison of hypotheses.

Evaluation proceeds in three steps (Figure 5). The first two are standard existing scientific
practise not requiring extended exposition. Firstly, asking about reliability. Do Depictions
reference reliable direct evidence (e.g. reproducible, replicable, methodologically sufficient,
evolutionarily relevant) and reliable explanatory theory (e.g. doesn’t rely on naive group
selection (Okasha, 2001))? Secondly, asking whether competing Depictions’ direct evidence
is compatible. Does any referenced reliable evidence falsify a competing hypothesis (e.g.
one hypothesis claims jealousy enhances affectionate attachment but another cites
evidence that jealousy causes fear and reduces affection)? Once viable Depictions remain,
the third, more novel stage of Evaluation progresses. Do the Depicted hypotheses
sufficiently explain the circumstantial evidence? Existing evolutionary hypotheses have
often cited areas of circumstantial evidence (e.g. male preponderance and low prevalence
to justify sociopathy as a cheating strategy (Mealey, 1995) or cross-culturally shared sex



differences to justify jealousy as a mate guarding and retention strategy (Buunk et al.,

1996)) but the DCIDE method’s Evaluation assesses such evidence systematically, utilising

standardised implications from each area for explanation via functional or by-product

explanations (Table 4).

Reliability

Reproducible/
replicable direct
evidence?

* Appropriate
methodology?

* Sound theory?

Depictions

Yes

Update
Depiction/
evidence

Evaluation

—>  Compatibility

Coherent with

other Depiction’s

direct evidence?

lNo

Update
Depiction/
evidence

—>  Sufficiency
Yes ¢ Circumstantial Yes E——
evidence volu |on.ary
explained? explanation
No Mixed results
Update
Update Description
Depiction/
evidence

Figure 5: Three steps for Evaluation. Possible outcomes of each step, represented by arrows, can occur simultaneously (e.g. a
Depiction can mostly explain the circumstantial evidence, and to some extent be explained, but also show mixed results

requiring updating of Description)

Area of Functional By-product Example considerations
Evidence explanation explanation
Age of Effect Adaptation for | Appears at Pre-reproductive age; adolescence
that stage of ages when and early reproduction; prime
life history non- reproductive age; grandparental
functional alloparenting
Duration Adaptation Has non- Lifelong traits; occurrence over long
functions for functional (e.g. life stages), medium (e.g.
this duration effects seasons) or short term (e.g.
immediate events)
Sex Sex specific Selected for Arising in sexual-selection specific
Differences function in other sex; | circumstances (e.g. sexual
consequences | competition); infidelity; sexual
of other sex jealousy; sexual attraction; childcare
effects
Environmental | Functional Non-adaptive | Presentation cross culturally. Effects
plasticity reaction; consequences | of ancestrally relevant factors (e.g.
adaptive of plasticity; diet; illness; stress; social status;




developmental | mismatch relationship status; interpersonal

plasticity; conflict; entrapped; danger;

degree of opportunity)

plastic

strategy
Prevalence of | Functional Appearsin 0.5-1% one individual per extended
genetic strategy cases and social group; 3-5% one individual per
propensity optimised for | groups where | band; 10-20% one individual per

a particular non- family/friend group, 50% one in a

prevalence functional pair, 100% everyone. (Intermediary

within a group figures unclear)

Table 4: Examples of circumstantial evidence and the general Evaluative implications for each area of
evidence to be explained as either functional or by-product.

Circumstantial evidence can subsume all non-direct evidence associated with Described and
Integrated traits, but ideally they should have standardisable interpretations (e.g. Tables 1,2
and 4). The critical question is whether Depictions sufficiently explain that circumstantial
evidence: do they explain the age of effect, duration, etc. Visibility variables alone are
considered as relevant circumstantial evidence in this paper, but biomedical variables could
also be utilised (e.g. genetic selection histories implying environments of adaptiveness;
observed pleiotropic effects via mechanisms such as cytokines implying trade-offs).
Complexity in psychiatry of co-opted pathways and genes, multi-effect systems and
complicated network interactions mean that present usefulness of biomedical evidence in
Evaluating autism’s adaptive explanation is limited, but relevant brief mention of biomedical
variables are made in conclusion.

Visibility variables are circumstantial facts applying to every phenotypic characteristic.
Function depends upon visibility: a function can only occur to the extent that it is visible
(e.g. at a particular age, for a particular duration). By-products are visible, but that visibility
needs to be excused as non-functional. Advantageously, visibility variables have fairly
standard implications (e.g. traits appearing for ten minutes versus several years, or in early
versus late reproductive age, are eligible for specific functional or by-product explanations —
Table 4). This requires framing in terms relevant to human evolution rather than modern
descriptive norms: for example, age of effect should be considered in terms of different
human life stages instead of decade (Haig, 2010); prevalence in terms of absolute numbers
per human ancestral group size instead of percentages (Hunt & Jaeggi 2022). Depictions can
be compared in their sufficiency of explaining the specific visibility of Described and
Integrated traits; the correct hypothesis should explain them coherently. Insufficiency here
should appear either as lacking explanation or just-so storytelling, excessively wrangling the



explanation to fit the evidence without prior theoretical grounds. The correct hypothesis
should find each circumstantial fact justifying rather than challenging.

Three main possibilities arise during Evaluation (Figure 2). Described and Integrated traits
may be considered sufficiently explained; further evidence or development of hypotheses
required; or the results mixed (likely if attempting to explain multiple adaptations
simultaneously) and different Description required. These are not mutually exclusive. Part of
the explanation may be satisfactory, other questions left unanswered, and some subset of
cases not fit that explanation, requiring re-Description.

In this paper, Evaluation has important limitations. Neither empirical research nor
theoretical models have been formulated specifically for a DCIDE analysis (e.g. autism
research has largely concentrated on pre-reproductive age; Integrated traits are rarely
considered). Depiction’s accounts of evidence are necessarily assumed if unmentioned by
the authors. The necessity of brevity restricts comprehensive analysis. Despite these
limitations, exemplifying Evaluation is essential, and assessing Depictions of autism still
leads to useful conclusions.

7.1/ Evaluate Depiction reliability and compatibility: Autism

Initially, Depiction reliability and compatibility must be assessed. It should be noted that
most cited studies come from before the replication crisis (Shrout & Rodgers, 2018) and
improvement in practises (e.g. open data and pre-registration), so Evaluation may change
substantially if evidence is revised.

In terms of reliability, direct evidence of autistic strengths is plagued by complexity and
heterogeneity between individuals, but holds up to meta-analysis (Muth et al., 2014).
Reliance upon novel experimental tests implies questionable evolutionary-relevance (Figure
4), but relationships between successful technical careers and systemising (Baron-Cohen,
Wheelwright, Skinner, et al., 2001; Baron-Cohen & Hammer, 1997) imply general aptitudes
in valued areas with possible ancestral correlates. Expanding research to non-industrialised
societies would dramatically improve confidence here. The only direct evidence of entirely
guestionable reliability is Del Giudice’s (2010) evidence on autistic relationship and
parenting strategies: a single study correlating autistic-like traits with a relationship
guestionnaire in 199 students, but the broad autism phenotype has also been associated
with avoidant and less secure romantic attachment (Lamport & Turner, 2014). Due to this,
and wider recognised difficulties with applying fast or slow life history strategies to human
behaviour (Frankenhuis & Nettle, 2020), this element of Del Giudice’s Depiction is too
weakly supported to warrant full Evaluation at this time. With this aspect removed, his
account more directly aligns with Baron-Cohen’s, so for simplicity they can be considered
equivalent. Evaluation can proceed comparing the systemising social niche specialisation
with the high intelligence by-product hypotheses.



Both hypotheses rely on plausible evolutionary theory. Del Giudice and Crespi’s publications
specify evolutionary dynamics via verbal models; Baron-Cohen’s are more implicit, not
mentioning social niche specialisation or social selection explicitly, but providing the same
basic argument (that high systemisers were valuable to the social group for their specific
abilities). In terms of immediately accounting for one another’s direct evidence, the overlap
between hypotheses relieves potential conflict between them — their primary discrepancy is
in the evolutionary model.

If direct evidence of fitness effects in evolutionarily-relevant environments existed, the key
distinguishing finding would be of benefits or costs associated with increasing autistic traits;
the by-product model predicting steadily increasing fitness costs as autistic traits increase,
the social niche specialisation model predicting fitness benefits for some range of autistic
traits in certain environments. Such evidence is not readily available, but Depictions can still
be Evaluated for their sufficiency explaining the circumstantial evidence.

7.2/ Evaluate: Age of effect

The relevance of age of effect requires referencing average challenges facing different ages
of humans over evolutionary history. Functions of adaptations should appear at appropriate
times. For example, traits appearing early in reproductive age could function in courtship
and initial acquisition of mates; later ages carry trade-offs between supporting existing
offspring and investing in new offspring (Walker et al., 2007). If there is selection for some
function at a particular age in life (e.g. high sociosexuality in early adulthood) by-products
might appear throughout the life course, despite not being fitness-enhancing. By-product
accounts could refer to costs of plasticity (e.g. if it is more costly than beneficial to be able
to facultatively turn off high sociosexuality when fitness-enhancing benefits disappear),
physical constraints (e.g. if high sociosexuality couldn’t evolve restricted to early
reproductive age) or trade-offs optimised for reproductive success early in life (e.g. if high
sociosexuality causes health problems in old age). Depictions referencing such by-products
would benefit if research reveals constrained physiological mechanisms.

7.2.1/ Evaluating Age of effect: Autism

Autism is often considered to have lifelong effects, but its specific manifestation often varies
substantially by age. In infancy and childhood, social and behavioural difficulties may be
quite severe, but during adolescence and adulthood many autistics, especially those of
higher cognitive ability, reduce in symptomology (Waizbard-Bartov & Miller, 2023).
Individuals scoring high in autistic traits often show reduced social difficulties over time
(Riglin et al., 2021). This trajectory may relate to apparent advantages in autistic and high
systemising individuals of accurately predicting social psychological phenomena (Gollwitzer
et al., 2019), implying they recruit deliberation and reasoning abilities in social situations



instead of automatically empathising. This change in characteristics over time is important
for adaptive accounts, because behaviours occurring during the period of pre-reproductive
age only need to prepare an individual for reproduction, whilst behaviours at reproductive
age more directly affect fitness.

Depictions by Del Giudice and Baron-Cohen relate to systemising and specialist skills serving
useful social functions — the benefits primarily arising in adulthood, when their abilities are
appreciated, leading to reproductive success. Baron Cohen proposes that hypersystemising
in childhood makes exceptional ability more likely (Ch.2, Baron-Cohen 2020). This is
coherent with slow development of systemising abilities and costs which alleviate with age.
Crespi might account for this developmental trajectory as a by-product of intelligence
imbalance slowly compensating over time. Still, harmful by-products are more likely to
appear late in life, where they are less visible to selection, so some constraint explanation of
why costly early-life autistic traits persist is required.

7.3/ Evaluate: Duration

Duration is most functionally informative if aligned with immediate environmental stimuli or
life circumstances. Durations of adaptations should relate to their adaptive function:
adrenaline’s effects are short-lasting, love is longer-lasting, capacity for language longer,
because of their respective functions. By-products could theoretically occur for any
duration, but the specific duration should still be justified.

Described and Integrated characteristics often have different durations — for example,
schizophrenia may consist of delusional thoughts and hallucinations for long periods, with
brief episodes of intense psychosis requiring hospitalisation or increased medication;
aggression may involve multi-year phases of heightened reactivity with occasional outbursts
of actual violence. Simplistically, visibility to selection implies longer effects are more likely
to be adaptations, contingent on phenotype specifics and strength of selection. Two days of
severe anxiety may have a stronger effect on fitness than ten years of moderate anxiety if
the two days involve life-saving behaviour.

7.3.1/ Evaluating Duration: Autism

Autism is characterised by general differences in cognition which seem long-lasting,
especially in restrictive and repetitive behavioural domains, with more regular improvement
in social functioning over time (Waizbard-Bartov & Miller, 2023). Characteristic behaviours
also involve bursts of extreme behaviour (e.g. meltdowns, sensory overload) and periods of
obsession with particular systems, subjects or activities which may last from days to years.

Systemising associates with differences in occupations, interests and hobbies across the
lifespan (Svedholm-Hékkinen & Lindeman, 2016) which fits Baron-Cohen and Del Giudice’s
Depictions of high systemising filling a social niche. If periods of obsession lead to long-



lasting expertise, this would also support the hypothesis. Various shorter-lasting behaviours
such as repetitive play, craving movement (e.g. spinning, jumping) and stereotypies (e.g.
hand flapping) reduce with age (Mayes & Calhoun, 2011), and along with meltdowns and
sensory overloads could be acceptable by-products. To Crespi, the duration of autism and
Integrated traits is due to the developmental imbalance of intelligence which lasts for life.
Bursts or phases of behaviour are by-products of this imbalance, presumably related to
environmental circumstances. The long duration and thus high visibility are surprising for
costly by-products.

7.4/ Evaluate: Sex Differences

Sex differences may relate to sex-specific functions of the characteristics in question or
come downstream of other sex differences, environmental or biological. Functional
accounts should explain differential presentation (either in prevalence or manifestation) as
solving an adaptive challenge experienced uniquely or disproportionately by one sex.
Differential challenges between sexes are a common topic of evolutionary psychology,
involving intersexual or intrasexual competition, infidelity, courtship, mate guarding,
attractiveness and more (Stewart-Williams & Thomas, 2013).

By-product approaches to explaining sex differences might reference adaptive sex
differences with costs (potentially in either sex) or differential vulnerability due to other sex
effects. As noted in Integration, biological constraints mean by-products in the non- or less-
benefitting sex are expected. Biomedical variables may allow validation of such hypotheses
(e.g. finding testosterone is critical to trait manifestation implies positive selection in males
with by-product effects in females).

7.4.1/ Evaluating Sex Differences: Autism

As noted in Integration, autism sex ratios are male-biased at approximately 3:1, with female
autistics more successfully camouflaging and requiring a higher polygenic score to meet
diagnostic criteria (Warrier et al., 2022). 44% of general population males also show either a
systemising or high systemising bias in the UK Brain Type Study (D. M. Greenberg et al.,
2018) in comparison to 27% of females. Baron Cohen’s (2008) account particularly
concentrates on this difference, postulating that higher empathising in females relates to
evolutionary pressures related to childcare, whilst systemising may help in male-biased
activities of hunting, tracking and toolmaking and -use. High female empathising may also
mean that being shifted towards a high systemising phenotype makes diagnosable autism
more likely in males than females, because female empathising mitigates social disability
(Baron Cohen, 2020). Camouflaged female cases are thus explained as a combined reduced
benefit to females of systemising and increased benefit of empathising. The social niche
specialisation hypothesis thus explains the general spectrum of sex differences as due to



systemising traits and niches as particularly fitness-enhancing for males. This explanation of
the Integrated spectrum is more complete than Crespi’s, which briefly mentions sex
differences in autism rates as possibly related to reduced verbal and higher rotational
intelligence in males.

7.5/ Evaluate: Environmental plasticity

Environmental effects can precipitate, prevent or alter presentation of traits — they affect
phenotype manifestation within a reaction norm. Functional explanations of environmental
effects should explain why this reactivity was fitness-enhancing. This can be obvious in
short-lasting reactive states such as emotions. Suites of feelings, physiological arousal and
behaviour arise and dissipate in particular circumstances of adaptive challenge — for
example, anger arising to rectify social undervaluation (Sell et al., 2017) or fear for
protection (Stankowich & Blumstein, 2005). For long-lasting traits, predictive adaptive
responses (Gluckman et al., 2005) utilise environmental cues to provide information about
future environments, allowing functional developmental trajectories via adaptive
developmental plasticity (West-Eberhard, 2003). This may affect whether a trait appears at
all (e.g. early life experiences causing phobias) or presentation of a trait (e.g. language
capacity developing different languages and accents). Assessing the range of presentation of
the trait in question allows observation of its fixed and flexible aspects, which inform
functional hypotheses regarding the fixed and flexible aspects of the adaptive challenge.
Cross-cultural research can be particularly important here.

By-product explanations need to account for specific effects as non-functional. These are
expected — external influences have stochastic effects, and functional plastic responses
need only be beneficial on average. Arousal of short-lived reactions can be inappropriate,
and in longer-lasting plastic responses, developmental trajectories may end up non-
functional or harmful in the future environment (so called ‘developmental mismatch’
(Gluckman et al., 2019)).

7.5.1/ Evaluating Environmental plasticity: Autism

Environmental factors precipitating cases of autism which require adaptive explanations are
limited — advancing parental age is the clearest (Wu et al., 2017). Whether advancing
parental age also increases systemising and BAP traits is unclear. If so, investigating
functional explanations for why systemising traits are more beneficial for children born to
older parents is prudent for the social niche Depiction (e.g. perhaps older siblings support
less social younger siblings, mitigating harms). If not, undiscovered dysfunction is more
likely, and both Depictions would need to explain this effect as a vulnerability trade-off. This
awaits further research for clarity.



Autism, BAP and systemising presentation do depend on environment, however. Although
autistic and systemising cognitive differences are fairly stable over the life course, the
behavioural manifestation of systemising is environmentally dependent, concentrating on
local lawful, repeatable, predictable systems following input-output-operation dynamics
(Baron Cohen, 2008). Systemisers are ‘pattern seekers’ (Baron Cohen, 2020), but precise
systemising interests may range between mechanical systems, weather, music, animals, and
more. This fits social niche specialisation hypotheses, which necessitate flexibly adapting to
local ecologies. Although research on autistic presentation in evolutionarily-relevant
societies is lacking, Spikins, Wright and Hodgson (2016) note an ethnographic example of an
unusually antisocial reindeer herder, highly valued for memorising parentage, medical
history and character of individuals within a herd of 2600 reindeer. Similar modern success-
stories are often in technical careers. Where such tendencies lead to socially valued
expertise, this could be functional. If the BAP and systemising were costly by-products away
from an optimum cognitive type, reliable tendencies to attach to potentially valuable local
systems and gain above-average ability would be surprising. By-product explanations such
as Crespi’s must explain these tendencies as compensation strategies, not actually fitness-
enhancing by being valued above neurotypical cognition.

7.6/ Evaluate: Prevalence of genetic propensity

Genotypes interact with environments in developing phenotypes, and the range of resulting
phenotype expressions — the reaction norm — is the genetic effect which selection acts upon
(Martin et al., 2023) and which must relate to functional explanations. Depictions should
explain why heritable reaction norms don’t exist at lower or higher frequencies.

Species-wide traits (e.g. eyes) or states (e.g. hunger) are eligible for functional explanations
relating their species-wide positive effect on fitness. Species-wide by-products may be
trade-offs of such adaptations, unavoidable biological constraints, or potentially non-
adaptive yet drifted to fixation. Heritable traits below species-wide prevalence are more
complicated. They may have fixated within sub-groups (e.g. of geographic location or sex),
thus requiring population-specific functional explanations. They may result from ‘reactive
heritability’ (Tooby & Cosmides, 1990), species-wide strategies arising due to other heritable
phenotypes (e.g. extraversion arising in attractive people (Lukaszewski & Roney, 2011)).
Alternatively, they may represent adaptive individual differences in functional strategy or
by-products of such strategies (Figure 1). Functional genetic individual differences are
mostly theoretically predicted and empirically observed in social animals with predictable
social environments, where costs or constraints prevent plasticity, and social niches exist for
alternative strategies (Hunt & Jaeggi, 2022). These likely require referencing negative
frequency-dependent selection, social niche specialisation and social selection, with alleles
under balancing selection.



When Evaluating hypotheses’ sufficiency at explaining specific prevalence of genetic
propensity, ancestral social group size is the relevant framing. Hunter-gatherer social
structures are composed primarily of residential units (‘bands’) of individuals (mean size of
28) interacting frequently with other bands in metagroups (‘tribes’) with a geometric mean
of 165 individuals (95% confidence limit: 152-181 (Hamilton et al., 2007)). Gender ratios are
usually equal (though can fluctuate stochastically (Kramer et al., 2017)), with population
composition about half adult, half children/adolescents (Kelly, 2013). Assuming these
broadly represent the average group sizes and demographics of relevance to human
evolution, we can infer prevalence per social group throughout human evolutionary history,
with standardised functional implications — traits appearing, on average, in five individuals in
every band are eligible for different explanations than traits appearing once per band. In
general, higher prevalence indicates higher visibility to selection and thus higher likelihood
to be an adaptation, but rare strategies may be adaptive at a minimum level of once per
aggregated bands (approximately 1%) or once per band (approximately 4%) where specific
social niches exist (Hunt & Jaeggi, 2022; Martin et al., 2023). Mealey (1995) argued, for
instance, that sociopathy is an adaptive cheating strategy, optimal in around 1% of the
population to avoid cheater-detection.

7.6.1/ Evaluating prevalence of genetic propensity: Autism

Autistic traits are distributed continuously throughout the population. Assuming high
heritability implies similar cross-cultural rates of relevant heritable cognitive differences
(although precise manifestation may differ), trait distributions should be Evaluated
referencing hunter-gatherer social group size. The most extreme 0.6% are ineligible for
functional explanation (see §2.3.4), but if identifying, for example, 3.14% of individuals
(4.64% of boys) as autistic (Li et al., 2022), approximately one adult in every two or three
bands would meet diagnostic criteria. Stricter criteria including 1% of individuals implicate
one individual per tribe. At 5-9% of the population (Morrison et al., 2018; Sasson et al.,
2013), one BAP adult per band is expected.

Del Giudice and Baron Cohen aren’t precise about the adaptive range of autistic traits, but
such frequencies are coherently explained if one BAP adult finds a social niche within most
hunter-gatherer bands, with the possibility that manifestations meeting autism diagnostic
criteria find niches in the wider social group. It's also possible band-level niches are
advantageous enough to justify costly extremes manifesting more rarely in the wider social
group — or indeed, if assortative mating is important, perhaps such phenotypes were
essentially non-existent in the past, due to restricted mate choice. Success at different levels
of group size could vary between environments and generations — the social niche
hypothesis merely implies balancing benefits and costs which prevent persistent increase or
decrease in frequency, aligning with various versions of functional explanations of the



observed prevalence. Crespi’'s model emphasises that autism-causing alleles increase
intelligence and have been positively selected across the general population, but autistic
trait distribution represents prevalence of costly by-products, persisting due to inefficient
negative selection. This makes autism and BAP trait presence in every hunter-gatherer
group surprising — the proposed dynamic is that the non-autistic intelligence increase is
significant enough that it justifies a constant costly by-product — the persistent churn of
selection for intelligence and against autistic individuals just happens to remain stable
enough to maintain a rate of almost exactly one BAP adult per band.

7.7/ Concluding Evaluation

Evaluating the high intelligence by-product hypothesis against the social niche specialisation
hypothesis with respect to the visibility variables, a general pattern emerges: for the by-
product hypothesis, the circumstantial evidence is theoretically surprising and needs to be
excused as a failure of natural selection, but for the social niche hypothesis, the evidence is
generally expected. Note that if any single area of evidence was substantially different, the
social niche hypothesis could be excluded: if prevalence too low, or onset too late, or
duration too short, or phenotype not appropriately environmentally reactive. Instead, the
evidence fits the Depiction, so we can Evaluate the systemising social niche specialisation
hypothesis favourably.

Biomedical variables have been excluded from this Evaluation, which could unfairly
disadvantage the by-product model if specific evidence was revealed, particularly directional
positive selection for autism alleles associated with intelligence and neurological similarities
between high intelligence and autism implying exaggerated features. Regarding selection
direction, some research has found positive selection on autism risk variants associated with
intelligence (Polimanti & Gelernter, 2017), but only 14 SNPs out of 446 showed such signals
(Prakash & Banerjee, 2021). There are also inherent limitations to estimating allele
frequency change over relevant time-scales due to small sample sizes of ancient human
genomes. Crespi (2016) also cites various neuroscientific findings implying traits associated
with intelligence are over-developed or over-expressed in autism, particularly concentrating
on brain size and growth, brain connectivity, and neuronal function, which would cohere
with the by-product hypothesis. However, sufficient tests comparing autistics and controls
whilst looking at variation in intelligence are lacking. The strongest findings relate to brain
growth, but one large project found only 15% of autistic boys and 6% of girls show
precocious brain growth (Amaral et al., 2017), without excluding Categorisable non-adaptive
cases. A very large (n=7005) study also found no significant relationship between autistic
traits and subcortical region size (Sharp et al.,, 2023). Future findings might identify the
exaggerating brain differences Crespi proposes. This wouldn’t necessarily exclude the social
niche specialisation hypothesis (they could be the mechanism of adaptation) but would



provide a mechanistic explanation of the high intelligence by-product, making the claims
that selection has not or could not reduce autistic traits whilst maintaining high intelligence
in the population more plausible.

Given this DCIDE review, the best evolutionary explanation for autistic traits, including
diagnosable autism but excluding non-adaptive cases, is that advantages in systemising and
related cognitive enhancements lead to individuals consistently filling valued roles
throughout societies over human evolutionary history, with social disadvantages that came
as trade-offs. The reason the human population differs cognitively upon the autism
spectrum is because the benefits of autistic thinking are balanced by costs: only so many
spaces exist for these types of minds before strengths are outweighed by weaknesses, so
the individual difference persists.

Given the sufficiency of this explanation in accounting for the available evidence, it would
be surprising if a competing Depiction usurped it, but certainly not impossible. Most
plausible would be some alternative account of the precise role or niche that autistic or BAP
individuals fill, perhaps concentrating on some non-systemising trait such as attention to
detail or sensory sensitivities. The circumstantial evidence (especially prevalence) would be
hard to explain with completely different evolutionary models to social niche specialisation,
but the precise phenotypic traits of relevance, and the dynamics which occur regarding the
positive and negative selection effects may differ. For example, although existing accounts
concentrate on male preponderance and male niches, it’s possible that autistic cognition is
more positively selected in females (e.g. for food processing or tool-use skills) with males
bearing costly by-products due to background higher systemising cognition. Direct evidence
of social niche roles to decide between different versions of the hypothesis ideally requires
more research in the least industrialised and small-scale societies (Syme & Hagen, 2019).
What is likely is that continuing technological and scientific advances lead to identification
of more cases Categorisable as disruption — but given the existing evidence, it is fairly
implausible that this will extend to all autistic and BAP individuals.

Despite the general sufficiency of the systemising social niche specialisation hypothesis in
explaining the direct and circumstantial evidence, some complexities should be noted.
Firstly, not all ‘autism spectrum disorder’ or BAP individuals show the systemising
behavioural phenotype core to the Depiction. This should warrant Evaluation as ‘mixed
results’ — the original Description may be too broad, capturing multiple adaptations or by-
products of adaptations, and benefit from tighter Description. Altering Description specifiers
to differentiate high and low systemisers may result in a different adaptive explanation for
low-systemising autistics. Evidence of distinct heritability between these groups would
justify this separation. If so, new research utilising different ‘autism spectrum disorder’
inclusion criteria would be appropriate.



Furthermore, Evaluation doesn’t narrow down the adaptive range of systemising-BAP-
autism Integrated traits. The systemising social niche specialisation hypothesis fits the
evidence, but exact functional explanations are not constrained to ‘the BAP is adaptive,
autism is not’ or vice versa. This is acceptable — indeed, precise function may vary between
generations and environments — only average inclusive fitness matters. Relatedly, although
the high intelligence by-product explanation alone struggles to sufficiently explain the
circumstantial evidence, positive selection on intelligence across the population may
simultaneously be a factor increasing autism-predisposing alleles, accompanying balancing
selection for systemising social niche specialisation. Functional accounts are often not
mutually exclusive. Of the hundreds of autism-predisposing alleles in a population at any
one time, their positive effects on reproductive success — their functions — could be
primarily seen in high systemisers who find socially valuable roles, and partially in increasing
intelligence in the general population. Also note that reaching such general adaptive
explanations does not convey anything like complete explanations of individual phenotypes:
every individual has a unique genetic and epigenetic background, inevitably carrying some
mildly deleterious rare and de novo alleles, experiencing a unique environment and with
ontogenetic pathways developing stochastically and uniquely. This caveat applies to any
phenotype, from eyes to aggression. Adaptive explanations are necessarily non-
individualised, applying to population-shared traits over generations (Hunt, 2023). Finally, it
is important to highlight that although society and medicine may be informed by science,
evolutionary explanations have no necessary ethical connotations regarding treatment and
accommodations.

8/ Further Applications

The DCIDE method is a formal framework for formulating and assessing adaptive
hypotheses, particularly suitable for psychiatric traits. Every account that doesn’t start by
recognising psychiatric conditions’ heterogenous causes is instantly dismissible. Once non-
adaptive cases are considered explained, again any account that doesn’t recognise the
relationship between diagnosable traits and their more evolutionarily-visible correlates will
fail to capture the critical phenomena. Then, given various hypotheses attempting to explain
those phenomena, without using a systematic method of analysing the available evidence
and comparing hypotheses with standardised inferences, progress towards the true
explanation is difficult. Although autism serves as a useful exemplification, the DCIDE
method could be widely applied. Indeed, beyond its use in whittling down the many existing
evolutionary hypotheses for psychopathological traits (see del Giudice (2018) for a
comprehensive review), its role in strengthening existing work in evolutionary psychology
may also be valuable.



One obvious implication is recognising the value of circumstantial evidence and visibility
variables, expanding the scope of useful experiments and data collection beyond trying to
precisely evoke psychological function, and encouraging collecting simpler behavioural or
demographic data to support hypotheses. This is yet another reason to encourage research
beyond traditional convenience samples of students (Henrich et al., 2010), especially cross-
culturally and across age groups. Although such evidence is sometimes collected and
referenced, this has occurred without a framework of standardised analytical principles, and
might have been accused of cherry-picking. We should expect such evidence to align with
existing leading hypotheses from evolutionary psychology. To briefly DCIDE review a classic
target of evolutionary psychology, jealousy may be Described as thoughts or feelings of
insecurity, fear, and concern over a romantic relationship. Presumably few cases will
Categorise as non-adaptive. Jealousy is certainly visible to selection, so Integration of
associated traits is not required to encompass a likely target phenotype of selection. A
leading Depiction (Buss & Haselton, 2005) is that jealousy is activated by threats to a
valuable relationship, functioning to protect it from partial or total loss, with many specific
features of jealous emotions and behaviours noted as direct evidence of the functional trait.
In Evaluation, this hypothesis amply explains the age of effect (from sexual maturity),
duration (relating to perceived threat), sex differences (more concerned with sexual
infidelity in men and emotional infidelity in women), environmental effects (relating to
threat likelihood) and disposition prevalence (the capacity for jealousy seems essentially
universal, showing fairly low (29%) heritability (Kupfer et al., 2022), which is plausibly
explained as reactive heritability).

This could be applied across evolutionary psychology with useful effects in strengthening
accounts. Take another example, of shame Depicted as a defence against being devalued by
others (Sznycer et al., 2016). Current research (e.g. Leroux, Hétu and Sznycer 2023)
concentrates on direct evidence of the shame system functioning by deterring from
shameful actions, attempting to prevent shameful information spreading, and minimizing
devaluating effects when they occur. Conducting a DCIDE method review will presumably
make little difference in Description, Categorisation, Integration or Depiction, but in
Evaluation forces the hypothesis to account for the visibility variables. Note that, no matter
the direct evidence offered, if the jealousy or shame Depictions can’t account for the
circumstantial evidence of observed age of effect, duration, sex differences, environmental
effects and prevalence (and, if biomedical evidence is considered, that too) hypotheses will
be Evaluated as insufficient. Importantly, this protects against accusations of cherry-picking
and just-so storytelling, because there is a standard evidence base with standardised
evolutionary implications to be addressed. Sznycer and colleagues mention a competing
explanation of shame as pathological, a psychological maladjustment that leads to a
crippling of adaptive self-functions (Tangney et al., 1992). They use direct evidence of



shame’s specific features in fulfilling its proposed function to contradict this — a strategy
which often (however unfairly) attracts criticism of just-so storytelling, because the
hypothesised function of shame follows from unique a prioi considerations of ‘what
evolution would select for’ (e.g. ‘shame should deter the individual from making choices
where the prospective costs of devaluation exceed the benefits’) rather than standardised
principles regarding pre-determined areas of evidence. Both the cherry-picking and just-so
storytelling critiques could be avoided if the same hypothesis was also supported by a DCIDE
method review. In Evaluation, the devaluation-defence hypothesis must explain the specific
visibility variables, with standardised implications, and if it better explains those variables to
the pathological explanation (as is likely), it should be preferred.

As for psychiatric conditions, competing pathological hypotheses must explain the same
evidence as evolutionary hypotheses. In fact, when forced to try and explain not only the
direct evidence of the trait’s suggested function, but also the circumstantial evidence
implying visibility to evolutionary selection, as well as the lack of biomedical evidence of
Categorisable non-adaptive causes, simple pathological hypotheses denying any role for
adaptive explanations may often begin to sound like the much more speculative option —
perhaps such speculations should be labelled ‘just-no’ storytelling.
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Abstract

The definition of medical ‘disorder’ is a matter of longstanding debate. A leading
account is Jerome Wakefield’s ‘harmful dysfunction’ analysis, a hybrid model which
merges normative and naturalist elements to propose disorder exists in cases of
concurrent harm (value-defined) and dysfunction (defined evolutionarily). Despite
significant impact in academia, this has so far failed to affect mainstream medical
treatment or discourse, with a major criticism being that this definition doesn’t
correctly capture all conditions of medical relevance or actual medical ideals. This
paper provides a supplementary structural nuance to better reflect how medical
treatment and terminology incorporate naturalistic facts. | argue that Wakefield is
right in utilising a hybrid model incorporating naturalism and normativity. However, in
understanding how medicine is directed, making the normative and naturalistic equally
necessary is problematic, because the imperatives of naturalism and normativity
directly impede each other; norms seek to help those who need help, naturalism
concentrates on objective facts, but neither can be fulfilled as a coherent goal of
medical treatment when combined as equally necessary. Instead, | propose a
hierarchical harmful dysfunction model better reflects current medical ideals, where
normative values are necessary and sufficient conditions to prescribe treatment, whilst
naturalistic knowledge plays a role informing those normative values. This accounts for
the edge cases and practise of medicine not fully captured in Wakefield’s account of
‘disorder’.

1/ Normativity, Naturalism and Wakefield’s Harmful Dysfunction

A core debate in the philosophy of medicine concerns defining disease and disorder, in
particular the conflict between normativity and naturalism. Normative approaches regard
medical classification as value judgements: broadly, healthy states are desirable, disease
states are undesirable (Engelhardt, 1986; Margolis, 1976). Classifications reflect social value
placed on particular biological states, not inherent or objective biological facts. Glackin
(2010) even claims there are not only no sufficient biological criteria to classify a condition
as a disease, but neither are biological criteria necessary. This is comparable to law — actions
are crimes as a matter of value judgement alone (Matthewson & Griffiths, 2017). Normative
considerations are, and always have been, the impetus behind medical treatment — as



evidenced by the contradiction of a goalless medicine. The fact that medicine is many
millennia older than science, and practised by non-scientific communities and individuals,
serves as further evidence concepts of health and disease are not inherently scientific
(Murphy & Woolfolk, 2000). Perhaps the most active contemporary public manifestation of
an explicitly normative approach to medical issues is the ‘social model’ of disability arising
from within the disability advocacy movement (Barnes, 2016). The central claim is that
individuals are not inherently disabled but society is disabling, for instance by being built as
inaccessible to certain individuals. Biological differences thus become disabilities because of
values (e.g. building stairs by valuing legs that can climb stairs over legs that can’t climb
stairs).

The contrasting position to normativism is of ‘naturalism’. Most famously associated with
Christopher Boorse (1975, 1977, 1997, 2014), naturalism’s central claim is that health and
disease must be defined in descriptive biological terms:

“the classification of human states as health or diseased is an objective matter, to be
read off the biological facts of nature without need of value judgements. Let us refer
to this general position as ‘naturalism’ — the opposite of normativism, the view that
health judgements are or include value judgements” (Boorse, 1997, p4)

This endeavour was at least partly reactive, out of wariness to the social consequences of
normativism:

“the value-free scientific disease concept [is] a bedrock requirement to block the
subversion of medicine by political rhetoric or normative eccentricity” (Boorse, 1997,
p100)

Boorse proposed ‘biostatistical theory’ (BST), inspired by physiology, “the paradigm health
discipline” (Boorse, 1975, p49). Boorse’s BST defines disease as the statistically abnormal
functioning of a specific trait in comparison to similar individuals in a reference class. Health
to Boorse was the absence of such abnormality. Disease states reduce functional abilities
below typical efficiency. Boorse’s influence on the philosophy of medicine is undeniable —
but not because of the BST’s success. In Boorse’s own words “the BST’s influence is hardly
due to its multitude of converts” (Boorse, 1997, p4). One of the most obvious and well-worn
criticisms is that by referencing statistical normality, any disease which spreads beyond a
certain proportion of the population loses its disease-status. The fact the specific proportion
who classify as diseased is arbitrarily line-drawn is another inherent problem (Ereshefsky,
2009) (although evolutionary theory may allow non-arbitrary line-drawing — see Hunt and
Jaeggi (2022)). Nevertheless, naturalism has arguably become a mainstream position in
philosophy of medicine specifically because of Boorse’s influence (Saborido & Moreno,
2015).

More successful ‘naturalising” of disease comes from the class of models variously called
‘etiological’, ‘backwards looking’ or ‘selected effects’ (Millikan, 1989; Neander, 1991;



Wright, 1976) (henceforth captured under ‘etiological’). Closely related to concepts of
function and normativity in the philosophy of biology and the life sciences (Varner, 1998),
etiological models of disease explicitly reference the theory of evolution by natural
selection. Evolutionary theory is uniquely placed to naturalise definitions of health by
reference to evolutionary function, because although one might say that atoms, molecules
and all physical processes are ‘functioning’, this use of ‘function’ does not carry the
objectively-derived goal-directedness with which ‘function’ applies in the life sciences,
where physical processes exist because and for the adaptive function of increasing
reproductive success. When we say ‘eyes are for seeing’, we are describing a function of
eyes which explains their current form, which also allows us to categorise non-seeing or
badly-seeing eyes as dysfunctional.

Various accounts refer to evolutionary history as the crucial process by which normative
claims in biology are objective rather than human-imposed. Godfrey Smith (Godfrey-Smith,
1994) and Wright (1976) are influential accounts in philosophy, whilst Wakefield’s
(Wakefield, 1992, 1997, 2005) ‘harmful dysfunction’ model of disorder is the most
influential in evolutionary medicine and psychiatry (Stearns et al. 2010; Nesse 2019; Hunt,
Abed and St John-Smith 2022), and the account concentrated on here. Where Boorse
sought to disconnect definitions of health and disease from value judgements entirely,
Wakefield and others (e.g. Caplan, 1992; Reznek, 1987) take a ‘hybrid’ view, suggesting that
satisfactory analysis requires both a naturalistic and evaluative component. For Wakefield,
this is best achieved by defining disorder as ‘harmful dysfunction” whereby a disorder must
both be dysfunctional in the naturalistic, etiological, evolutionary sense of failing to achieve
selected effects, and also harmful in an evaluative, normative sense. Wakefield strongly
frames this as a product of conceptual analysis: the ‘harmful dysfunction analysis’ (HDA) is
supposed to best capture the actual sentiment behind everyday and technical use of the
term ‘disorder’.

Wakefield’s account is essentially unparalleled in recognition as a candidate definition for
disorder, both outside of philosophy, where it is highly regarded within the field of
evolutionary psychiatry, and inside philosophy, where it is suspect to more controversy and
criticism. A recently published book “Defining Mental Disorder: Jerome Wakefield and His
Critics” (Kincaid et al., 2021) contained 13 chapters written by critics, and 15 lengthy
responses by Wakefield, providing an unmatched overview of the HDA as it stands.
Wakefield is generally posed with two overarching criticisms: firstly, regarding the difficulty
of utilising the ‘dysfunction’ component (which | deal with elsewhere (Hunt, 2023)),
secondly regarding its relegation of value, the resulting definition straying too far to be
warranted as applying to the full range of medically-relevant conditions. This paper
concentrates on this second criticism. First, a realistic thought-experiment will be
introduced, to help illuminate these problems, before proposing a possible solution for
saving hybrid models such as Wakefield’s. My aim is not conceptual analysis of the term
‘disorder’, but to clarify how naturalism and normativity seem to relate to each other in



medical practice, which speaks to the dynamics of hybrid models such as Wakefield’s. If
clarified in the hierarchical way | propose, Wakefield’s contribution may be more easily
warranted for introduction to practitioners as the correct model for thinking about health
and disease.

2/ Mary’s Mind

Imagine the case of Mary, who has recently finished home schooling and entered
mainstream education as a young teenager. After six months of struggling in class, she has
been referred to a child psychiatrist. The child psychiatrist asks Mary various questions
regarding her difficulties paying attention, sitting still, making careless mistakes and
organising herself. Eventually Mary is diagnosed with Attention-Deficit Hyperactivity
Disorder (ADHD). The psychiatrist explains that ADHD is a brain disorder of unclear
pathology, resulting from a combination of genetic and environmental factors. Mary is
prescribed stimulant medication to hopefully improve her focus in class and the ability to
complete her school work.

During the school summer holiday, and having stopped her stimulant medication, Mary goes
to work on her aunt and uncle’s farm. There she assists with all sorts of farm activities:
milking cows, mucking stables, fixing fences, driving tractors and so on. She enjoys the
activities, is an energetic worker, and is quick to pick up new skills, impressing her relatives.
Over dinner towards the end of her stay, Mary’s aunt and uncle tell her how well she has
done: she has exceeded their expectations, actually proving more useful and competent
than others who have worked on the farm before. They tell Mary that they don’t think there
is anything wrong with her brain — that she is probably just not suited for sitting in
classrooms. They hope she will return to work on the farm whenever she can.

Within a period of a few months, in different environments in the same country, Mary has
been diagnosed with a mental disorder and then admired for her cognitive capacity. The
child psychiatrist considers her unlucky, disabled, in need of restitution towards the average
with medical means; the farmers consider her lucky, entirely able, and an example to be
followed. These are not merely differing opinions, they are genuine contradictions, resulting
in opposite diagnoses of sickness or health.

This example is not merely an implausible thought experiment; it is realistic, reflecting an
ongoing conflict between those who claim psychiatry over-medicalises and those who
defend current psychiatric diagnosis and treatment approaches as appropriate (an
especially common debate regarding ADHD, including by Wakefield himself (Wakefield
2016)). The example of Mary’s mind can also be used to tease apart how naturalistic and
normative approaches interact in medical conceptualisation and decision making.

3/ Mary’s Mind in Normativity and Naturalism

An initial reaction might simply be this: disorders are categorised normatively. In moving to
the farm, Mary is reclassified from sick to healthy. If the goal is to understand current usage,



this example seems to prove disorder (at least in this case of ADHD) is not defined
naturalistically.

However, this is too shallow an analysis, as psychiatrist and farmers believe they are
describing naturalistic facts, not merely expressing socially contingent values. The child
psychiatrist believes that Mary has ADHD, a brain disorder of unknown pathology, just as
the farmers believe Mary has no such pathology and simply isn’t suited to classrooms.
Although the psychiatrist has not observed brain pathology directly, nor the farmers
observed non-pathological brain differences, both are likely to claim their judgements are
related to an objective truth about Mary, and that the other is mistaken in their assumption
about the objective health of Mary’s brain.

Thus, what seems like evidence of disorder being normatively defined to us as onlookers
would likely be denied as purely normative by the responsible parties, who believe their
diagnosis is naturalistically justified. Their attitudes support the naturalist’'s argument:
disorders should be categorised naturalistically. If every agent delineating disorder from
health believes that the definition depends on objective facts rather than mere value
judgements, we have a strong case for believing naturalism is core to our conception of
health. The apparent normativity occurs because objective causes are inadequately
understood, not because value judgements take precedence in principle. There would
assumably be no disagreement over whether childhood anencephaly is a disease because
agreement would be reached on the objective facts. Still, the fact that Mary’s disorder
status changes between classroom and school requires some reference to normative
influences.

This paradoxical situation clearly favours hybrid accounts of some kind. The normative and
naturalistic aspects of our diagnosis of disorder need accounting for. Wakefield's answer is
the HDA; only when Mary is in the classroom and has a genuine brain dysfunction would we
classify Mary’s ADHD as a disorder. As a conceptual analysis, this seems approximately right
(although it’s plausible that a psychiatrist shown proof that Mary’s ADHD is a dysfunction
would maintain she has a disorder on the farm, albeit one which is temporarily harmless).
Yet although Wakefield’s definition of ‘disorder’ moves in the right direction by integrating
normative and naturalistic aspects, two key problems arise due to the HDA’s stipulation of
the harmful and dysfunctional components as equally necessary.

Firstly, the necessity of the harm criterion means the HDA fails to satisfyingly answer the
problem of cultural relativism originally motivating naturalism. When Mary joins the farm,
she no longer experiences harm, so can no longer have a disorder. When she returns to the
classroom, she can have a disorder again. If she returns to the farm, the disorder disappears.
This is exactly the type of relativism that naturalists want to solve; political rhetoric or
normative eccentricity could still eliminate disorder at a whim within the HDA (but not
create disorder without evidence of dysfunction, to the HDA’s credit). Whether Mary’s mind
is dysfunctioning in the evolutionary sense is a separate issue to the fluctuating criterion of



harm, but when both are necessary, naturalism’s aim at objectivity is counter-acted by the
necessity of accounting for values. The advance provided by Wakefield’s hybrid view beyond
simple normativity is requiring an analysis of evolutionary dysfunction. However, once a
condition is deemed evolutionarily dysfunctional, relativism ensues. This is a bullet that
Wakefield can bite — the HDA holds that we will simply update whether Mary has a true
‘disorder’ depending on her environment. Still, it is notable that this omits any useful role
for naturalism once dysfunction is confirmed, which seems to fall short of the naturalists’
desire.

Secondly, and more problematically from an ethical and medical point of view, the necessity
of the dysfunction criterion in the HDA causes a decoupling of the ‘disorder’ label from
situations worthy of medical intervention. Mary’s diagnosis and treatment occurred in
response to her disability in the classroom, aiming to improve her life, irrespective of
biological facts about the status of her brain as evolutionarily functional or dysfunctional
(even if the psychiatrist assumed such biological facts). Harm was perceived, a medical
response was deemed justified. What happens if close analysis suggests that Mary’s mind is
not evolutionarily dysfunctional, simply different, as suggested by the farmers (and certain
researchers (Shelley-Tremblay and Rosén 1996; Williams and Taylor 2006))? The harm
remains: the education system will not change, and Mary will remain unsuited to it.
However, her status as having a disorder will change under the HDA. The implication is that
medical intervention is less justified — even though the harm, and the potential to alleviate
that harm with psychiatric treatment, remains exactly the same.

Here is the primary problem with applying an etiological account to define health and
disorder which makes it unwarranted for directing medical practise. Evolutionary
classifications as dysfunctional or functional revolve around facts of evolutionary history.
This is entirely ignorant of suffering — indeed, much suffering comes from pain, but pain
itself has been specifically selected for a functional purpose! And indeed, is often deemed
worth treating medically, as researchers in evolutionary medicine and psychiatry note
(Nesse and Schulkin 2019). Etiological facts have no necessary relation to the primary goal of
medicine: to help those who seem to need help. Even if biological function is best
understood through the etiological account, medical decisions do not, and arguably should
not take it as directive; we should not restrict treatment to conditions classifying as
evolutionarily dysfunctional. Wakefield actually accepts this:

“l have argued that if limitations to an individual’s opportunity are primarily due to
socially negative valuation of parts of normal variation, it is a matter of justice that
the individual should be offered treatment, even though the condition is not a
disorder.” (Wakefield, 2021).

The HDA may provide a relatively plausible definition of ‘disorder’ as generally implied in
common parlance or indeed used by medicine, but meets this challenge in cases where the
naturalistic identification of function or dysfunction doesn’t concord with social values of



health or disorder. This is a problem with naturalism generally: Boorse has called his
definition of disease ‘ultraconservative’ and tellingly said “contrary to the usual view,
medicine has no essential connection to disease or health” (Boorse, 2016). Here Boorse
seems to be redefining health and disease beyond the limits of acceptability, admitting
medicine’s goals are disconnected from naturalism. This undoubtedly will raise serious
guestions in the minds of practitioners and patients. The primary use of ‘disorder’
terminology is in medical, everyday settings, not in philosophical or scientific research
where strict categorisation by objective facts is desirable. In cases of functional systems
currently labelled disorders and treated as medical problems, the HDA strays too far from
everyday use (Hamilton, 2010). This inapplicability is undoubtedly one of the reasons
etiological accounts of dysfunction and health have not reached the level of acceptance
proponents had hoped for (Godfrey-Smith, 2004).

Thus, the achievements the HDA strives to make by accounting for both normativity and
naturalism falls short of an infallible hybrid concept reflecting medical norms, both in terms
of mainstream medical language use and treatment prerogatives. The equal necessity of
value and dysfunction are somewhat self-defeating. The fact that Mary moving to the farm
removes the disorder means relativism remains — except this version of relativism seems to
encourage the ignorance of her suffering if she is struggling in the classroom yet her ADHD is
not evolutionarily dysfunctional. Naturalism’s aim at objectivity is counter-acted by the
necessity of accounting for values, and normativity’s aim to help whoever needs help is
implied as less appropriate when concerned suffering related to evolutionarily functional
systems (e.g. pain, fever, obesity, anxiety (Nesse, 2019)). The HDA thus falls just short of
providing a socially or scientifically satisfying account, because the imperatives of naturalism
and normativity directly impede each other; society wants to help those who need help,
science wants to act upon facts, but neither can be fulfilled when combined as equally
necessary. This is a barrier to it being widely accepted as accurately representing medical
sentiment.

4/ Hierarchical Harmful Dysfunction

| here propose a structural supplement to Wakefield’s HDA, aligning it more closely with
medical practise. The aim is to reframe the constitutive elements in a way which avoids the
problems noted above but retains the strengths of the hybrid model. The crux of the
alteration here is recognising a hierarchical relationship of normative values and naturalistic
facts. These interact, but not as criteria which must be simultaneously met as necessary
conditions, as in Wakefield’s HDA. Instead, the proposal is that normative values are
necessary and sufficient conditions to prescribe treatment, whilst naturalistic knowledge
plays a role informing those normative values. This is hierarchical in the sense that
naturalism is incorporated at the theoretical foundation of values, which then holistically
direct action. This may be formulated as ‘hierarchical harmful dysfunction’ (HHD):



It is necessary and sufficient in medicine to act upon values of alleviating suffering
and harm, to help those who seem to need help. In forming those values, scientific
understanding (causal explanations, medical research, patient experience and so on)
is considered in integration with all other values (religious, traditional, political,
humanist; social, familial, individual and so on).

The HHD formulation is supposed to more accurately capture medical goals and current
norms of thinking about treatment of disorder than the HDA. Healing harm is the overriding
goal of medicine, but in modern medicine we also deem it important to discern dysfunction
— and that scientific understanding has an effect on our overall values regarding treatment
in a case-specific manner. Naturalism bears upon deliberations, but values are formed
holistically, and eventually decide treatment (and perhaps labels). Discovering evolutionary
dysfunction or function may plausibly alter our values regarding a trait and if so, can alter
our decision to believe medical intervention (or disorder labels) justified. That we would
alter our ascription of disorder upon such findings is the major argument of Wakefield’s
HDA. The HHD recognises that such findings have no necessary connotations for medical
practise — it depends on the surrounding considerations of the case.

Consider how this hierarchical model makes sense of Mary’s situation. The initial paradox of
apparent normativity enacted by two parties who state their judgements are naturalistic is
resolved by recognising that their values are informed to some significant extent by
naturalism. Notably no naturalistic evidence was given by farmer or psychiatrist.
Assumptions of naturalistic justification were made, and played a pivotal role, to the extent
that a naturalistic rebuttal against either party (by proving lack of dysfunction to the
psychiatrist or presence of dysfunction to the farmer) would have likely had some effect on
their attitude towards medical intervention for Mary. However, the effect on that attitude
change would be entirely dependent on the specific holistic value system of the psychiatrist
and farmers. If the farmers are part of a religious sect against medical intervention, or have
familial experience with prescription drug addiction, being proven that Mary’s ADHD is
caused by some pathology would likely not strongly affect their view on her treatment,
whether Mary was in the classroom or farm. Their previous naturalistic assertion of Mary’s
mind not carrying pathology could be mentioned primarily because it justified their other,
stronger values, but altering the naturalistic knowledge may not affect their holistic values
regarding treatment.

Another advantage of the HHD is that it recognises how naturalism does not in principle
completely cede to relativism once dysfunction is proven, unlike Wakefield’s HDA.
Naturalistic considerations can constantly inform values, even within environments where
harms aren’t evident. When Mary moves repeatedly in between classroom and farm, the
naturalistic evidence remains identical, and dependent on the holistic values of Mary and
her peers, the naturalistic evidence may be given more or less weight. Some psychiatrists
may hold that evidence of dysfunction becomes irrelevant if the dysfunction causes no harm
(as suggested by the HDA), but the hierarchical approach also accounts for cases of



psychiatrists who persist in recommending medical treatments and disorder attribution for
dysfunctions even in environments where those dysfunctions aren’t harmful (perhaps
preventatively out of caution; or because they believe that even when harms aren’t obvious,
dysfunction requires remedy). Recognising naturalism’s place informing values explains the
relativism of diagnosis and treatment decisions. Although this allows for instances of the
relativism which Boorse and the naturalist agenda is against, this simply reflects the reality
of how medical judgements and terminology are made; the HHD at least explains this
relativism in a slightly more accurate manner than the HDA. This justifies thinkers such as
Glackin (2019) on necessary and sufficient conditions of disease not requiring biological
justification, but maintains a contributing role for naturalism, alleviating the worry of “a
conceptual divorce between human disease and pathology as a biological phenomenon”
(Matthewson & Griffiths, 2017). There is no conceptual divorce; there are just overriding
factors which come into play in medical decision-making.

The second problem with the HDA, of the implication evolutionary dysfunction is a requisite
in identifying medically relevant conditions, is obviously avoided in the HHD, which explicitly
recognises that medical decisions are partly directed by the scientific picture, but also
integrated with the mix of religions, traditions, fashions, ideologies, intuitions, cultural
institutions and other individual, familial and social attitudes which affect our values.
Understanding of evolutionary function and dysfunction could play a part in this, but are
treated as neither necessary nor sufficient by medicine. The HHD model can account for
how we currently treat and think about all manner of medical conditions, from HIV to
obesity, and medical interventions from contraception to laser eye surgery, regardless of
functional or dysfunctional status. It will continue to be applicable to medical enhancement
and transhumanism. The fundamental concept is so simple it is almost tautological: we act
by values, and those values are shaped by our ideas, which are partly informed by
naturalism in scientific societies. Wakefield and Boorse have both recognised the propriety
of treating socially disvalued conditions which are not necessarily dysfunctional — and their
views here are better explained by the HHD than their own accounts! Even the most ardent
naturalists assess medical decisions holistically (if not definitions, where purists may remain
stalwart without seeming inhumane). This is built into the HHD, meaning it better accords
with public and practitioner actions — inevitably so, because it essentially asks ‘given this
naturalistic fact, do you think medical intervention is justified?’. Whether or not decisions
are altered given information regarding evolutionary function or dysfunction (or any other
scientific evidence) is context-dependent — it depends on how much weight naturalism has
in the value system of those individuals, in these cases.

The HHD notably has a different aim to Wakefield’s HDA. It does not aim to analyse exactly
what we mean by ‘disorder’, but instead is focussed on how we make decisions as to what
we should treat medically. This is supposed to be distinct, but complementary. It illuminates
the dynamics behind the critical examples which are medically relevant but don’t align with
‘disorder’ attribution — where the naturalistic, dysfunction component is relegated down the



hierarchy, to play a lesser role in foundations of holistic values. It also provides a better
account of what a medical response will be to finding out if a given trait of medical concern
is evolutionarily functional — we may update our perception of whether the trait is a true
‘disorder’ (following the HDA) but will only change our treatment decision if the shift in
naturalistic explanation outweighs all the other motivations to provide medical help.

Some comments are necessary on how different forms of scientific explanation may play a
place in the hierarchical model of medical decision making. The HHD is supposed to be a
general model, not unique to evolutionary sciences or Wakefield’s model specifically.
However, scientific explanations don’t necessarily play equal roles in informing values — as
Wakefield points out, we likely update our considerations of a condition’s disorder status on
the basis of our understanding of whether the condition is evolutionarily dysfunctional. If a
trait is given an alternative mechanistic explanation, we don’t update in the same way — for
example, if an anxiety disorder is supposed to be related to a specific type of activation of
the amygdala, but is then found to be related to a different type of activation, we are
unlikely to update our consideration of its disorder status. Similarly, we are unlikely to
significantly revise our consideration of whether the anxiety disorder is a true disorder upon
receiving a new form of mechanistic information, such as evidence of hormonal or genetic
components. This is the insight of Wakefield’s HDA — that the dysfunction component which
causes us to update our definition of ‘disorder’ most profoundly is evolutionarily based. We
wouldn’t update our definition of anxiety disorder as true disorder upon novel mechanistic
information, but would if discovering the anxiety was evolutionarily advantageous. The
point of the HHD is to point out that medical decision-making makes use of that information
hierarchically — but it is worth considering how such different scientific explanations may
differentially affect values in the HHD. Just as we may often reconsider a condition’s status
as ‘disorder’ upon evolutionary but not neuroscientific information, different scientific
explanations likely have different effects on attitudes towards medical treatment.

Evolutionary explanations which swap a condition’s presumed explanation from
dysfunctional to functional (e.g. receiving an evolutionary explanation of Mary’s ADHD as an
adaptation suitable for foraging (Williams and Taylor 2006)) may have a more significant
effect on treatment decisions than specific mechanistic explanations — apart from in cases
where the mechanistic explanation implies a specific treatment (e.g. depression is caused by
a serotonin imbalance, so drugs which act upon the serotonergic system are the ideal
treatment). The longstanding criticism of the ‘chemical imbalance’ explanation of psychiatric
conditions is that it was pushed by pharmaceutical advertisers to encourage psychiatric drug
sales — a criticism that seems at least partly true (Kemp, Lickel and Deacon 2014). The HHD
would account for the effect of chemical imbalance explanations as a form of scientific
explanation that was unusually strong in affecting values regarding medical treatment, likely
derived from its intuitive simplicity, despite being very poorly evidenced (Moncrieff et al.
2022). Evolutionary explanations don’t seem to have any such simple direct medical
relevance, as they don’t suggest a specific ideal intervention (e.g. ‘fixing the imbalance’).



Certain explanations (e.g. of an ‘evolutionary mismatch’ (Lea et al. 2023) where disorder
arises due to differences between contemporary and ancestral environments) might have
more precise connotations for medical response (e.g. reversing elements of the
environment causing the mismatch; encouraging Mary to spend more time on the farm),
but in general, the effects of evolutionary explanations on treatment decisions will depend
on their complex interaction with the holistic value systems, as the HHD recognises.
Although these are hard to predict and will differ case-by-case, it’s notable that
neuroscientific and genetic (‘biogenetic’) versus stress explanations have different effects
on stigma, where stress explanations reduce hopelessness and biogenetic explanations
increase endorsement of medical intervention (Loughman and Haslam 2018), and a recent
study has found that evolutionary explanations of depression reduce self-stigmatisation
(Schroder, Devendorf and Zikmund-Fisher 2023). How evolutionary explanations affect
treatment decisions is an interesting avenue of empirical investigation in the future — but
the HHD will undoubtedly be better able to account for the complexities of those effects
than the HDA.

5/ Criticisms, Replies and Consequences

A major criticism which might be levied against the HHD would be that, even if it accurately
represents current medical treatment, this doesn’t make it ideal — naturalism should be at
least necessary in grounding medical normativity, as in the HDA. Allowing values overriding
power makes the approach unacceptably relativistic. The relativism carried by the
sufficiency of values has a history of encouraging medical harm. The most obvious example
is homosexuality, long pathologised and treated as a mental illness, justifying the
application of electrocution, nauseating drugs and stigmatisation of homosexuals (Taylor
2011). We now recognise this as immoral and harmful. Such environmental relativism is
arguably what drives critics such as Boorse (1977) and Woolfolk (1999) to defend
naturalism.

In reply, advocates of any ultimately value-defined approach must bite the bullet and
recognise their approach wouldn’t prevent the medical treatment of homosexuality in a
society which considers homosexuality as a trait needing remedy. However, it is worth being
reminded that any degree to which we veer away from values directing treatment is the
precise degree to which we choose to not use treatment to best improve lives which seem
to need improving. Values identify harm, and we should always try and prevent harm
(arguably by definition), so values must be treated as sufficient. The fact that values differ
between societies and individuals means we inevitably judge other’s application of medicine
as somehow unethical — again, to the degree that they diverge from our own. Yet naturalism
will not save us here, unless it is guaranteed to lend perfect knowledge of how to remove all
conceivable suffering, thus providing the ultimate value. Implausibility aside, this possibility
is somewhat incorporated into the HHD anyway — in this case, naturalism would (hopefully)
easily out-trump all other value systems.



We should also note that the HHD does recognise that values are informed by science,
which prevents them being entirely relativistic, and that scientific input can be
consequential. There are objective facts related to homosexuality which should be fully
investigated and incorporated into medicine — for example, one of the key facts referenced
during the 1970s and 1980s when the medical status of homosexuality was under review
was that it doesn’t cause suffering and can be conducive to a productive and happy life
(Taylor 2011). Even etiological accounts could call homophobia into question — there are
various hypotheses that homosexuality is an adaptation (Roughgarden, 2017). The fact
homosexuality was pathologised for so long was because other systems (e.g. religion) were
informing our values, and the objective evidence surrounding homosexuality’s harmlessness
was not fully recognised. The HHD model explains the medicalisation of homosexuality, and
recognises that the way to undo that medicalisation was not by redefining disease, or
proving an evolutionary function of homosexuality, but by shifting the overall values. The
relative loss of religious influence is almost certainly a reason homosexuality was
reclassified. Of the various foundations for social norms which direct medicine, naturalism
and science have a part to play, but this is competitive — and if naturalists (including
evolutionists) competed in this sphere and proved themselves as holding superior ideas on
which to base values, they would effectively promote naturalistic conceptions of disease —
as would the weakening of competing value systems which disregard science.

In further defence of values as the suitable necessary and sufficient conditions of medical
normativity, although acting upon values allows society to occasionally commit atrocities
against disvalued conditions, taking values as sufficient seems more likely to be protective
against committing atrocities. A purist etiological health and disease advocate is led down a
road to curing dysfunction with chilling similarities to Nazi social hygiene and eugenicist
approaches. Giving priority to values does allow us to harm people we decide not to value,
but also encourages us to save people we decide to value, disregarding naturalistic analysis
that deems them as dysfunctional — it saves us from the naturalistic fallacy. On the flip-side,
given that much of evolutionary medicine and psychiatry is involved in describing instances
when biological goals (defined evolutionarily) specifically cause health problems (Nesse,
2019; Stearns et al., 2010), falling into the naturalistic fallacy would similarly increase
suffering by implying such conditions should not be medically treated. The HHD avoids both
problems.

Some worry that an overriding reliance on values endangers medicalisation of all aspects of
our lives (Schramme, 2007). As Rose (2007) has pointed out, the negative connotations of
such medicalisation is unclear. When is it ever bad to apply medicine to improve people’s
lives? Once again, the alternative is following some theoretically objective principle which
allows people to suffer. Painkillers and anaesthetics are not natural — yet we don’t say we
are medicalising pain and shouldn’t prevent it in an operating theatre. Boorse has called
certain psychiatric medicalisation ‘grotesque’ (Boorse, 2016), but if a child with ADHD has
their overall quality of life improved by medication, it seems good to provide it for them,



even if ADHD is not a true pathology from a naturalistic perspective. Strong naturalism could
easily lead to under-medicalisation, being too restrictive in following biological principles of
achieving ‘natural’ states, failing to help people whose lives we could and should improve.

The danger of medicalisation may exist more in what we might call ‘over-medicalisation’,
with an obvious recent example being rampant prescriptions of opioids in the USA for minor
pain ailments, causing addiction, ruination, overdosing and death to hundreds of thousands.
The crucial point is that this actually caused harm. If better science had been foundational in
informing medicine here — if we had better information about whether these treatments
were helping people overall — our values would have changed, and this over-medicalisation
would have been prevented. The HHD certainly implies that the ideal value system
incorporates the maximum possible scientific knowledge, and the recognition of that
knowledge’s place in the hierarchy of holistic values also implies that, for most people, the
stronger the scientific evidence, the larger an effect on medicine that evidence will have. It
also explains why, in the cases where the scientific evidence is poor, or misrepresented,
over-medicalisation can occur. The fact we recognise over-medicalisation has occurred in
the past can be incorporated into our holistic value system — and for those who were most
personally affected, this consideration probably has particular weight.

Naturalistic considerations may or may not be incorporated into deciding medical values in
particular cases. Naturalism forms a subset of the competing ideas which inform values.
When deciding the correct medical response, we could consider etiology, religion, individual
suffering and social acceptance, and eventually decide individual suffering justifies medical
treatment, even though the condition is evolutionarily functional, socially and religiously
permissible, and so on. The same condition with the same level of suffering may not be
treated if it goes against religious doctrine and the individual and their doctor are religious.
Similarly, people may decide on different treatment regimes when faced with different
evolutionary explanations of their condition — if those explanations affect their values.

Evolutionary definitions of disorder, and indeed the debate over definitions of disorder in
the philosophy of medicine generally, have remained largely academic. Normal people, and
practitioners, don’t consider precise definitions necessary to engage in what is important to
medicine: helping people who seem to need help. The long history of a medicine without
science, evolutionary or otherwise, has not needed to deeply consider its use of
terminology, even once there arose the possibility of objective standards for defining key
concepts. Wakefield’'s HDA provided the best hybrid model for integrating value and
objective components, but it could not be warranted as sufficiently explaining medical
terminology and norms; it may be the best description of true ‘disorder’, but medicine
doesn’t only care about true disorder. By better defining the ‘dysfunction’ component
(Hunt, 2023) and then applying the HHD, we can better represent the objects and tasks of
medicine. Where harm and evolutionary dysfunction exist, we can identify true disorder. Yet
medicine takes harm as sufficient to guide it: we will treat whoever we think we need to
treat, in whatever way we can.



Bibliography
Barnes, E. (2016). The Minority Body: A Theory of Disability. Oxford University Press.
Boorse, C. (1975). On the Distinction between Disease and lliness. Philosophy & Public Affairs, 5(1), 49—68.
Boorse, C. (1977). Health as a theoretical concept. Philosophy of Science, 44(4).

Boorse, C. (1997). A Rebuttal on Health (pp. 1-134). Humana Press, Totowa, NJ. https://doi.org/10.1007/978-1-
59259-451-1 1

Boorse, C. (2014). A Second Rebuttal On Health. Journal of Medicine and Philosophy, 39(6), 683—724.
https://doi.org/10.1093/jmp/jhu035

Boorse, C. (2016). Goals of Medicine. In E. Giroux (Ed.), Naturalism in the Philosophy of Health (pp. 145-177).
Springer International Publishing.

Caplan, Arthur. L. (1992). If Gene Therapy Is the Cure, What Is the Disease? In Annas. G. Elias. S (Ed.), Gene
Mapping (pp. 128—141). Oxford University Press.

Engelhardt, H. T. (1986). The Foundations of Bioethics. Oxford University Press.

Ereshefsky, M. (2009). Defining “health” and “disease.” Studies in History and Philosophy of Science Part
C :Studies in History and Philosophy of Biological and Biomedical Sciences, 40(3), 221-227.
https://doi.org/10.1016/j.shpsc.2009.06.005

Glackin, S. N. (2010). Tolerance and illness: The politics of medical and psychiatric classification. Journal of
Medicine and Philosophy, 35(4), 449—-465. https://doi.org/10.1093/jmp/jhq035

Glackin, Shane. N. (2019). Grounded Disease: Constructing the Social from the Biological in Medicine.
Philosophical Quarterly, 69(275).

Godfrey-Smith, P. (1994). A modern history theory of functions. Nods, 28(3).

Godfrey-Smith, P. (2004). Mental representation, naturalism, and teleosemantics. In D. Papineau & G.
MacDonald (Eds.), Teleosemantics: New Philosophical Essays. Oxford University Press.

Hamilton, R. (2010). The concept of health: Beyond normativism and naturalism. Journal of Evaluation in Clinical
Practice, 16, 323-329. https://doi.org/10.1111/j.1365-2753.2010.01393.x

Kincaid, H., Zachar, P., Murphy, D., Garson, J., Gerrans, P., Cooper, R., Demazeux, S., De Vreese, L., Lemoine, M.,
Thornton, T., De Block, A., & Sholl, J. (2021). Defining Mental Disorder: Jerome Wakefield and His Critics.
In L. Faucher & D. Forest (Eds.), Defining Mental Disorder. The MIT Press.
https://doi.org/10.7551/MITPRESS/9949.001.0001

Kingma, E. (2012). Health and disease: Social constructivism as a combination of naturalism and normativism
(pp. 37-56).

Margolis, J. (1976). The concept of disease. Journal of Medicine and Philosophy (United Kingdom), 1(3), 238—
255. https://doi.org/10.1093/jmp/1.3.238

Matthewson, J., & Griffiths, P. (2017). Biological Criteria of Disease: Four Ways of Going Wrong. The Journal of
Medicine and Philosophy, 42. https://doi.org/10.1093/jmp/jhx004



Millikan, R. (1989). In Defense of Proper Functions. Philosophy of Science, 56, 288—302.

Murphy, D., & Woolfolk, R. L. (2000). Conceptual analysis versus scientific understanding: An assessment of
Wakefield’s folk psychiatry: Reply. In Philosophy, Psychiatry, & Psychology (Vol. 7, Issue 4, pp. 271-293).
Johns Hopkins University Press.

Neander, K. (1991). Functions as Selected Effects: The Conceptual Analyst’s Defense. Philosophy of Science,
58(2), 168—184. https://doi.org/10.1086/289610

Nesse, R. M. (2019). Good Reasons for Bad Feelings: Insights from the Frontier of Evolutionary Psychiatry. Allen
Land.

Nordby, H. (2006). “The analytic-synthetic distinction and conceptual analyses of basic health concepts.”
Medicine, Health Care, and Philosophy, 9, 169—180. https://doi.org/10.1007/s11019-006-0002-7

Reznek, L. (1987). The Nature of Disease. Routledge & Kegan Paul.

Rose, N. (2007). Beyond medicalisation. In Lancet (Vol. 369, Issue 9562, pp. 700—702). Lancet.
https://doi.org/10.1016/S0140-6736(07)60319-5

Roughgarden, J. (2017). Homosexuality and Evolution: A Critical Appraisal. In On Human Nature: Biology,
Psychology, Ethics, Politics, and Religion (pp. 495-516). Elsevier Inc. https://doi.org/10.1016/B978-0-12-
420190-3.00030-2

Saborido, C., & Moreno, A. (2015). Biological pathology from an organizational perspective. Theoretical
Medicine and Bioethics, 36, 83—95. https://doi.org/10.1007/s11017-015-9318-8

Schramme, T. (2007). A qualified defence of a naturalist theory of health. Medicine, Health Care and Philosophy,
10(1), 11-17. https://doi.org/10.1007/s11019-006-9020-8

Stearns, S. C., Nesse, R. M., Govindaraju, D. R., & Ellison, P. T. (2010). Evolutionary perspectives on health and
medicine. Proceedings of the National Academy of Sciences, 107(suppl_1), 1691-1695.
https://doi.org/10.1073/pnas.0914475107

Varner, G. E. (1998). In Nature’s Interests: Interests, Animal Rights, and Environmental Ethics (Vol. 109, Issue
435). Oxford University Press.

Wakefield, J. (2021). Can Causal Role Functions Yield Objective Judgments of Medical Dysfunction and Replace
the Harmful Dysfunction Analysis’s Evolutionary Component? Reply to Dominic Murphy. Defining Mental
Disorder, 267-316. https://doi.org/10.7551/MITPRESS/9949.003.0019

Wakefield, J. C. (1992). Disorder as Harmful Dysfunction A Conceptual Critique of DSM—III-R’s..taxonomy
Wakefield 92.pdf. 99(2), 232-247.

Wakefield, J. C. (1997). When is development disordered? Developmental psychopathology and the harmful
dysfunction analysis of mental disorder. Development and Psychopathology, 9(02), 269-290.
https://doi.org/10.1017/s0954579497002058

Wakefield, J. C. (2005). Biological function and dysfunction. In D. M. Buss (Ed.), The Handbook of Evolutionary
Psychology (pp. 878—902). Wiley.

Woolfolk, R. L. (1999). Malfunction and Mental lliness. The Monist, 82(4), 658-670.
https://doi.org/10.5840/monist199982429

Worrall, J., & Worrall, J. (2001). Defining Disease: Much Ado about Nothing? In Life — Interpretation and the
Sense of lliness within the Human Condition (pp. 33—55). Springer Netherlands.
https://doi.org/10.1007/978-94-010-0780-1_3



Wright, L. (1976). Teleological Explanations. An Etiological Analysis of Goals and Functions. University of
California Press.



Changing Perspectives on Autism: overlapping contributions of
evolutionary psychiatry and the neurodiversity movement

Adam D. Hunt" and Tanya L. Procyshyn®

"Institute of Evolutionary Medicine, University of Zurich, Switzerland
2 Autism Research Centre, Department of Psychiatry, University of Cambridge

Abstract

Perspectives on autism and psychiatric conditions are affected by a mix of scientific and social
influences. Evolutionary psychiatry and the neurodiversity movement are emerging
paradigms that reflect these two influences, with the former grounded in scientific theory
and the latter driven by political and social principles. Despite their separate foundations,
there is significant overlap between evolutionary psychiatry and neurodiversity that has not
been explored. Specifically, both paradigms reframe disorders as natural cognitive
differences rather than disease; expand the concept of ‘normal’ beyond that implied in
modern psychiatry; focus on relative strengths; recognise that modern environments
disadvantage certain individuals to cause functional impairment; emphasise cognitive
variation being socially accommodated and integrated rather than treated or cured; and can
help reduce stigmatisation. However, in other ways, they are distinct and sometimes in
conflict. EP emphasises scientific explanation, defines ‘dysfunction’ in objective terms, and
differentiates heterogenous cases based on underlying cause (i.e., autism due to de novo
genetic mutations). The neurodiversity movement emphasises social action, removes
barriers to inclusion, promotes inclusive language, and allows unrestricted identification as
neurodivergent. By comparing and contrasting these two approaches, we find that
evolutionary psychiatry can, to some extent, support the goals of neurodiversity. In
particular, evolutionary perspectives could be convincing to groups more responsive to
scientific evidence and help achieve a middle ground between neurodiversity advocates and
critics of the movement.

1/ Introduction

In recent years, evolutionary psychiatry and neurodiversity have emerged as novel paradigms
for reframing cognitive states and traits historically diagnosed as disorders. At first glance,
these two movements occupy distinct spheres: evolutionary psychiatry seeks to understand
such conditions by examining their roots in human evolution, exploring theories related to
potential adaptive functions and mismatches with the modern environment. The
neurodiversity social movement advocates for the acceptance and celebration of cognitive
differences, emphasising that conditions including, but not limited to, autism and attention-
deficit hyperactivity disorder (ADHD) reflect natural variation in human brains and behaviour
rather than pathology. Despite their differences, evolutionary psychiatry and neurodiversity



share the overarching goal of broadening perspectives on cognitive differences in a way that
leads to reconsideration of conditions typically diagnosed as psychopathology. In this article,
we consider the ability of these emerging paradigms to complement each other, to better
achieve understanding and support of differently-thinking people, with a particular focus on
autism.

2/ Principles of evolutionary psychiatry

Mainstream psychiatric research generally seeks underlying mechanistic causes of diagnosed
conditions with intention to treat. Such causes may be biological (e.g., genetic mutations,
alterations in brain structure or function, variation in neurochemistry) or environmental (e.g.,
stress). In contrast, evolutionary psychiatry emphasises explanation at the ‘ultimate’ level
(Mayr, 1961), asking why the process of evolution by natural selection has resulted in these
‘proximate’ causal mechanisms and their particular effects (Hunt et al., 2023; Nesse, 2023).
Why do brains, genes, and stress predispose us to psychiatric conditions?

The paradox that psychiatric conditions are common, heritable, and (as perceived by some)
harmful is widely recognised (Keller & Miller, 2006): Shouldn’t natural selection have
eliminated the responsible genetic variants? Why haven’t humans evolved optimal mental
health? Evolutionists have proposed diverse explanations for the persistence of various
psychiatric symptoms and conditions. For example, ADHD may reflect ‘evolutionary
mismatch’: while increased activity levels and the tendency to rapidly switch attention may
have been adaptive in the environments of our evolutionary past, these traits may be
experienced as challenges in the more sedentary modern world. Moderate anxiety symptoms
could have value as crucial, life-saving signals in the face of certain threats, and may be a
misinterpretation of adaptation as disease (Nesse, 2019). One outcome of adopting an
evolutionary perspective is reconsidering certain presumed cognitive dysfunctions as
differences and recognising their potential functional adaptive value (although caution should
be taken to avoid excessive evolutionary storytelling (Gould & Lewontin, 1979)).

3/ Evolutionary theories of autism

Autism spectrum conditions (henceforth autism), which are characterised by a combination
of social and behavioural symptoms, present a complex case for evolutionary explanations
given their high level of phenotypic and aetiological heterogeneity and associated low
reproductive success (Ploeger & Galis, 2011). Nevertheless, proposed evolutionary
explanations generally recognise the cognitive strengths shown by many autistic individuals,
framing social challenges as costs offset by these abilities.

The clinical psychologist Simon Baron-Cohen has a long history of challenging the
pathologising of autism (2002), noting that autistic traits could be restated without negative
connotations (e.g., ‘obsessive behaviour’ restated as ‘single-minded focus’) and calling for
autism spectrum disorder to be renamed autism spectrum condition (Lai & Baron-Cohen,
2015). His empathising-systemising theory proposes that autism reflects an extreme position
along a dimension of people- and system-focused cognition, resulting in strengths in
understanding patterns and rule-based systems paired with challenges in social cognition.
Support for this theory includes autistic people’s strengths in understanding of folk physics



(Baron-Cohen, Wheelwright, Spong, et al., 2001), high attention to detail (O’Riordan et al.,
2001), and expertise in science, technology, engineering, and mathematics (STEM) (Baron-
Cohen et al., 1999). Notably, individuals working STEM-related domains score higher than
average on self-report questionnaires assessing non-clinical levels of autism-related traits,
implying such traits (which are, to some degree, heritable) also predispose one to technical
ability (Baron-Cohen et al. 2001a; Greenberg et al. 2018). Baron-Cohen’s book The Pattern
Seekers (2020) develops a more fully fledged evolutionary theory, suggesting that individuals
exceptionally skilled in systemising were valuable in ancestral social groups, potentially playing
roles as tool-makers, inventors, and knowledge experts (e.g., of properties of plants, animal
behaviour).

Subsequent evolutionary theories similarly propose that autism is related to cognitive
specialisation (Hunt and Jaeggi 2022). Crespi & Badcock (2008) frame autism and
schizophrenia as “diametrical disorders of the social brain”, with the former reflecting
hyperdevelopment of mechanistic cognition paired with underdevelopment of mentalistic
cognition (and vice versa for psychotic spectrum conditions such as schizophrenia). They
collate evidence of opposite patterns of phenotypic alterations between these conditions
(e.g., in autism: enhanced visuo-spatial skills, increased local processing, reduced imagination;
vice versa in psychotic spectrum conditions) alongside differences in neuroanatomy,
neurological function, genetic variants, and levels of hormones and growth factors that may
influence the differential trajectories of brain development that predispose individuals to
autism or psychotic spectrum conditions. Subsequently, Crespi (2016) developed the ‘high
intelligence imbalance’ hypothesis more specific to autism, arguing that strong recent
evolutionary pressures for increased intelligence in humans cause vulnerability to autism
when certain aspects of intelligence are exaggerated. As empirical support, Crespi points to
recent findings of overlap between aspects of brain size, brain growth, genetic variants, and
sensory and visuo-spatial abilities associated with autism and high IQ. Moreover, autistic
people and people with a high 1Q both typically show more focused attention, a more
deliberate decision-making style, and greater interest in STEM. Notably, several cognitive
strengths associated with autism are shared by the (non-autistic) relatives of autistic people
(Gizzonio et al., 2014; Noland et al., 2010), further suggesting a shared genetic basis between
autism and cognitive specialisation.

Such evolutionary hypotheses align with current genetic understanding of autism, namely that
autism likelihood is influenced by more than a thousand genes with individually small effects.
In the general population, polygenic scores for autism (i.e., an individual’s collective “sum” of
genes linked to autism) are positively correlated with cognitive ability (Clarke et al., 2016) and
verbal-numerical reasoning and educational attainment (Hagenaars et al., 2016). In other
words, individuals who carry more autism-related genes (yet are not autistic) tend to perform
better on cognitive tests and be more successful in formal education. Studies examining
specific genetic variants report similar patterns: Olduvai protein domain family gene (formally
DUF1220) copy number is linked to increased brain size, higher cognitive function (measured
as higher IQ and mathematical aptitude), and higher autism likelihood (Sikela & Searles Quick,
2018). Taken together, these lines of evidence support the evolutionary hypothesis that genes



with pleiotropic effects related to brain development, intelligence, and autism were selected
for as humankind found itself living in increasingly technologically complex societies.

From an evolutionary perspective, then, predisposition to autism could be explained as
adaptation for increased human cognitive specialisation, systemising and intelligence, with
the most disabling cases of autism occurring as occasional costly by-products that are not
adaptive in themselves. For a parallel proposed shift of perspective on autism and other
cognitive differences independent of adaptive explanations, we turn to the contributions of
the neurodiversity movement.

4/ The neurodiversity movement

Neurodiversity, introduced in the milieu of the social model of disability (Shakespeare, 2006),
now generally refers to the social movement with the goal of reconceptualising common,
lifelong mental conditions as differences to be accepted and integrated, rather than defects
or diseases to be treated or cured (Kapp et al., 2020). Neurodiversity shares similarities with,
and in some cases was explicitly inspired by, historical movements in antipsychiatry (Szasz,
1974) and disability activism, such as ‘Mad Pride’ (Lewis, 2006). While the neurodiversity
movement was initiated by autistic people, it has expanded to include numerous conditions
broadly classified as mental disorders (Nelson, 2020). Advocates generally seek recognition
and acceptance of neurodiversity — diversity among minds — as a valuable part of natural
human cognitive diversity (alike biodiversity), claiming that differences are harmfully
pathologised and strengths of ‘neurodivergent’ individuals are overlooked by the
‘neurotypical’ majority. Attempts to cure psychiatric conditions are seen as equivalent to
curing someone’s sexuality or race; just as there is no ‘right’ gender or race, there is no
‘normal’ or ‘right’ type of mind. Neurodiversity thus offers a social paradigm for reconceiving
psychiatric traits as differences rather than diseases, promoting the need for acceptance and
accommodation instead of cures or treatment. The movement also highlights how modern
society is, to some extent, responsible for turning differences into disabilities. For example,
the expectation of fluid social interactions in schools or workplaces may disable autistic
people, and their disability could be prevented by removing this expectation.

To advocates, the argument for neurodiversity is founded on the explicit goal of social justice
and biological explanations are only engaged with in the context of rejecting pathologisation
and emphasising that disorder and dysfunction are contingent on contemporary
environments (Chapman, 2021). Although biological and mainstream psychiatric explanations
of neurodiversity are generally avoided or outright rejected by the movement, there is a
history of speculation that neurodivergent conditions may have been integrated or better
valued in the evolutionary past. For example, autistic advocate Temple Grandin mused: “Who
do you think made the first stone spear? That wasn't the yakkity yaks sitting around the
campfire. It was some Asperger sitting in the back of a cave...” (Weiss, 2010).

5/ Areas of alignment between evolutionary psychiatry and neurodiversity

Despite their common reference to strengths and emphasis on modern environments as
responsible for creating disability, extended investigation into the areas of overlap and
divergence between evolutionary explanations and neurodiversity perspectives is lacking.



While it must be acknowledged that the neurodiversity movement and evolutionary
psychiatry occupy distinct spheres — with the former driven by political and social principles
and the latter by scientific theory — many of their goals and implications are shared (Figure
1). Specifically, they overlap in their: (i) reframing of traits currently diagnosed as mental
disorders as natural cognitive differences rather than disease; (ii) expansion of the concept of
‘normal’ beyond that implied in mainstream psychiatry; (iii) encouragement of understanding
of psychiatric conditions in terms of relative strengths; (iv) recognition that modern
environments unfairly disadvantage certain individuals, and so the environment is causing
functional impairment; (v) emphasis on cognitive variation being socially accommodated and
integrated rather than treated or cured; and (vi) potentially reducing stigmatisation.

Emphasising social
values and action

Emphasising
scientific
explanations

Perceiving “difference”
rather than “dysfunction”

Concentrating on
strengths

Removing barriers to
inclusion

Defining “dysfunction” Reducing stigma

in objective terms

Not endorsing cures
Unrestricted

identification

Expanded definition
of ‘normal’

Differentiating
heterogenous
cases based
on cause

Environments responsible
for dysfunction

Promoting inclusive
language

Evolutionary Psychiatry Neurodiversity

Figure 1: A Venn diagram displaying areas of overlap and difference between evolutionary psychiatry and
neurodiversity

Both paradigms are concerned that the pathologising of psychiatric conditions has justified
billions of dollars in biomedical research focussed on cures and causes with near zero success
in improving outcomes for affected individuals (Insel, 2013). Evolutionary psychiatry directs
attention to different areas of research and approaches to inclusion aligned closely with the
neurodiversity perspective. Despite the need for separation of scientific fact and social values
(to avoid the ‘naturalistic fallacy’), evolutionary explanations may play important roles
fostering support for neurodiversity. Notably, historic political movements pushing for
changes in treatment of minority groups have referenced scientific facts (Prontzos 2019;
Brookey 2002). Scientific justification could be useful in convincing demographics unlikely to
be swayed by purely social arguments. This includes the scientific research community, who
still overwhelmingly research brain and genetic correlates searching for biomarkers, assuming
the conditions to be true pathologies in need of cures. Evolutionary accounts instead
encourage identifying correlated cognitive benefits of neurodiverse conditions, understanding
the specific modern factors that exacerbate harms, and rejecting simple biomedical



treatments if these traits are linked with adaptations. Published findings of strengths
associated with various conditions, or genetic evidence that most cases of a particular
condition are due to variants common in the general population — rather than “disease
alleles” — could support the shared aim of evolutionary psychiatry and the neurodiversity
movement in redefining what it means to have a psychiatric diagnosis. Wider recognition of
evolutionary perspetives could also increase participation of neurodivergent individuals in
scientific research — a concern raised by neurodiversity advocates (Fletcher-Watson et al.,
2019) —as study designs go beyond reductionist biomedical models and embrace more holistic
approaches to both understand the conditions and improve outcomes.

Social movements endeavouring to alter norms and language relate to what philosophers call
‘conceptual engineering’: the process by which existing concepts are assessed and
improvements are proposed and implemented (Plunkett & Cappelan, 2020). The
neurodiversity movement has clearly been engaged in a form of conceptual engineering,
introducing the term ‘neurodiversity’ and attempting to redefine what it means to be labelled
as autistic, ADHD, dyslexic, etc. Given that medicalisation of a state carries connotations of
negative evaluation — something to be cured or prevented — the need to move away from
pathology-oriented language is entirely understandable. While the neurodiversity
movement’s conceptual engineering efforts are concerned with acceptance and not
explanation, evolutionary psychiatry has the power to explain cognitive differences without
pathologising. Indeed, there is evidence that explanations of mental health conditions
referring to stress, rather than neurological or genetic malfunction, result in lower
stigmatisation (Loughman & Haslam, 2018); that evolutionary explanations lead to lower self-
stigmatisation in individuals with depression (Schroder et al., 2023); and that cognitive
behavioural therapy can be enhanced by integrating evolutionary insights (Abrams, 2020),
particularly by destigmatising conditions or encouraging individuals to perceive potential
strengths associated with their conditions. As the success of conceptual engineering is related
to how well the new concept is adopted (Pinder, 2017), if the communities that neurodiversity
advocates communicate with are better convinced by scientific — and specifically evolutionary
— arguments, then adopting those hypotheses will help their goals.

In the context of autism, promotion of ‘strength-based’ approaches are associated with
improved life satisfaction (Duan et al., 2014); improved parental perceptions of their autistic
children (Steiner, 2011); and improved hospitalisation rates, employment/educational
attainment, and intrapersonal outcomes such as self-efficacy and sense of hope (Tse et al.,
2016). In education, approaches to utilising strong autistic interests effectively are blossoming
(Bianco et al., 2009; Campbell & Tincani, 2011; R. Wood, 2019). Neurodiversity Celebration
Week, a yearly occurrence since 2018, specifically reaches out to schools and universities
encouraging the recognition of talents and advantages of neurodivergent students (Palumbo,
2023). Neurodiversity has been raised as the next frontier for improving inclusion in the
workplace (Salman, 2019), encouraging employers to incorporate neurodivergent employees
by framing their strengths as a competitive advantage (Austin & Pisano, 2017; Curry, 2019; V.
Wood, 2019). Suggesting that these approaches do work, multinational corporations like SAP
are now specifically seeking neurodivergent employees through their Autism at Work program
and consulting firms like Auticon have been established to place autistic employees in IT roles.



Although there are not yet large-scale studies on outcomes of such efforts, strengths-based
perspectives seem to be increasing educational and employment opportunities for autistic
people, potentially with subsequent effects of supporting mental health and general well-
being. In allowing spaces to exist where individuals’ weaknesses are supported and their
strengths incorporated, we may be replicating the ancestral environment that caused that
very cognitive diversity to flourish.

6/ Areas of disagreement and on-going debate

Lastly, the areas where the evolutionary and neurodiversity approaches diverge — and even
actively conflict — must be noted. Neurodiversity’s social model allows extension of the
‘neurodivergent’ label to any individual with any neurotype, rejecting any sense of ‘normal’
or ‘health’ to the traits under its umbrella (Walker, 2013). By contrast, one of evolutionary
psychiatry’s fundamental scientific appeals is grounding the distinction between health and
disorder with reference to evolutionary dysfunction (Hunt et al., 2022). This has been
primarily forwarded by Jerome Wakefield’s (1992, 2015) ‘harmful dysfunction’ definition of
disorder, which claims that disorder exists wherever there is concurrent harm, defined by
social and individual values, and dysfunction, defined by interruption of evolutionarily
selected effects. This definition specifically aims to ground definitions of disorder in objective
scientific facts, ensuring that diagnoses of health and disease are not merely social.

As a result, evolutionary psychiatry inevitably subtypes the autism spectrum into multiple
classes with distinct aetiologies (Del Giudice & Haltigan, 2021; Hunt, 2023). While most cases
of autism have no clear pathological cause, roughly 25% of cases (dependent on inclusion
criteria) are described as syndromic autism, as they are associated with somatic abnormalities
or a clear biomedical cause, such as genetic mutations (e.g., fragile X syndrome, 16p11.2
duplication) or foetal/neonatal damage (e.g., foetal valproate syndrome, obstetric
complications) (Fernandez & Scherer, 2017). As these cases of autism are not evolutionarily
paradoxical (Keller & Miller, 2006), they do not warrant explanations referencing adaptive
traits. The evolutionary approach could thus be perceived as callous and discriminatory by
neurodiversity advocates who consider all cases of autism as identical examples of
neurodiversity. Similarly, adaptive explanations are not required for cognitive differences
arising from other de novo genetic causes like Down Syndrome, which often result in
intellectual disability. While these conditions are all examples of neurodiversity and can be
advocated for under that banner, any scientific approach to understanding cognitive
divergence will discriminate between heterogenous cases.

Scientific calls for discerning autistic subtypes are not unique to evolutionary approaches.
Even within cases of nonsyndromic autism, high levels of heterogeneity continue to pose
challenges to both research and clinical practice. Informed by clinical experience, Mottron and
Gagnon (2023) propose more specific diagnostic criteria for what they term “prototypical
autism”. In this model, there is a developmental trajectory from ages 2 to 5 where most
children increasingly process language and information may in a socially-biased manner. In
the absence of this bias, children without neurodevelopmental impairment will develop
interest in complex information independent of its social content, resulting in the more
homogenous phenotype of prototypical autism. In this way, the authors frame prototypical



autism as the non-dominant—but certainly not pathological—outcome of a dynamic
biological system, similar to being left-handed. As described above, this rarer developmental
trajectory could lead to the higher rates of specialised talents and strengths among
“prototypical” autistic people of normal to high intelligence (e.g. Meilleur, Jelenic and Mottron
2015).

To some neurodiversity advocates, suggestions that prototypical autism warrants evolutionary
explanations and syndromic cases of autism do not may be unacceptably discriminatory. This
is where the major distinction between the evolutionary psychiatry and neurodiversity
paradigms emerge: while scientific justification of neurodiversity is constrained to empirical
evidence, social norms can be extended indefinitely. As a matter of principle, every cognitive
difference can be equally included under the ‘neurodiversity’ banner — whether by self-
identification (Aftab, 2021) or otherwise.

This had led to major criticisms that the neurodiversity movement makes “implausible claims
about the distinction between difference and disorder” (Nelson, 2020). Indeed, some
individuals are unhappy with their neurodivergent traits and prefer to label them as a disorder,
not mere difference. Criticism has also come from parents and family members of severely
disabled autistic individuals (e.g. Clements 2019; Escher 2023), as the claim of difference and
not disease, strengths over weaknesses, and acceptance rather than cure is contradictory to
their experience of loved ones faced with serious disability. Even Judy Singer, who coined the
term ‘neurodiversity’, intended it to be applied to people with normal or high intelligence and
thinks excessive inclusivity is unrealistic (Lutz, 2023). Neurodiversity advocates may argue that
the core of this distinction should rest in the hands of the affected individuals, particularly
whether they perceive their differences as impacting their well-being, which follows the
general trend in contemporary psychiatry to diagnose mental states as disorder wherever
there is substantial harm. However, this doesn’t provide a reliable scientific basis for
attributing difference or disorder, leaving the disagreement to be resolved as a purely social
matter.

Scientific approaches from evolutionary psychiatry could calm this debate by meeting this
disagreement halfway, pushing back on assumptions of simple pathology dominant in
contemporary psychiatry while making sense of stark differences by recognising the
heterogeneity within wide diagnostic labels like autism spectrum disorder. This is not to say
that strength-based approaches, social accommodations, and greater acceptance are not valid
for cases of neurodiversity with an identifiable genetic or developmental pathology; rather,
evolutionary psychiatry adds nuance that helps resolve the conflation of diverse conditions
under singular banners. While the ‘neurodiversity’ term can encompass all biological causes
of differences in minds, acknowledgement of distinct biological causes seems useful for
reducing confusion and encouraging productive debate, which is sorely needed (Baron-Cohen,
2019).

Without acknowledgement of heterogeneity of forms of neurodivergence like autism,
knowledge of certain causes, and varying levels of disability, critics of the neurodiversity
movement may dismiss the whole neurodiversity paradigm’s validity. As this would unfairly
exclude the vast majority of individuals for whom no such cause has been found, evolutionary



explanations might be critical. As both evolutionary psychiatry and neurodiversity continue to
grow, it seems prescient to consider how the science may reinforce and support the social
goals, as has been recognised as important in the context of challenging sexual prejudice
(Rinaldi, 2022) and racism (Donovan et al., 2019).

7/ Conclusion

Evolutionary psychiatry and neurodiversity are novel paradigms developing in parallel with
different but complementary aims. While evolutionary psychiatry stipulates scientific theory
and neurodiversity stipulates social response, both ultimately advocate for broadening the
definition of ‘normal’, rejecting cures, recognising the role of the environment, and
highlighting that differences can be strengths. Notably, scientific perspectives such as
evolutionary psychiatry may provide powerful justification of the core ideas of neurodiversity:
it could become not just good or socially desirable to agree with the principles of the
neurodiversity movement, but an accurate and true understanding of evolutionary processes
explaining cognitive differences captured under the umbrella of neurodiversity. Within a world
believing in evolutionary explanations for neurodiversity, we would expect shifts in how
education, employment, and public spaces include neurodivergent people that are largely in
line with what neurodiversity advocates ask for. How much neurodiversity advocates care
about integrating scientific explanation into their advocacy is up to them; but of all the
psychiatric paradigms, the evolutionary approach may be the one that makes the most sense.
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Evolving Evolutionary Psychiatry and Explaining Neurodiversity —
Conclusion

“In the distant future I see open fields for far more
important researches. Psychology will be based on a new
foundation, that of the necessary acquirement of each
mental power and capacity by gradation.”

Charles Darwin (1859 p. 488). The Origin of Species.

1/ Motivations for Evolving Evolutionary Psychiatry

Evolutionary psychiatry offers a tantalising prospect: move beyond seeking elusive simplistic
pathological explanations for common and long-unexplained mental disorders, utilising
instead the theory explaining all biological variation to further explain the cognitive variation
medicalised as psychopathology.

Psychiatry is a discipline with a history dappled by fads and phases; from quirkier
approaches referencing perverted unconscious desires, to gruesome movements wantonly
lobotomising adults and children (Phillips 2013). In more recent decades, renewed versions
of symptom-based psychiatric diagnosis manuals haven’t helped disorders be linked with
specific pathologies (Shorter 2015), and attempts to achieve such insight by revising
nosology persist today (Cuthbert 2022). The 1990s, pronounced the ‘decade of the brain’
(Jones and Mendell 1999), were expected to reveal neurological correlates behind major
mental disorders and offer pathways to prevention and treatment, but came and went
without the hoped for success — and after two more decades of research, the replication
crisis has undermined much of the effort (Nour, Liu and Dolan 2022). The human genome
project was hoped to reveal specific disease genes underlying psychiatric conditions, but
pushed the field into even more uncertainty (Cowan, Kopnisky and Hyman 2002) and
blurred boundaries between disease states and normal variation (Geschwind and Flint
2015). In a statement noted multiple times throughout this dissertation and worth repeating
one final time, Thomas Insel, leader of the National Institute of Mental Health who oversaw
around $20 billion of research spending (Rogers 2017) said, ‘Whatever we’ve been doing for
five decades, it ain’t working ... Maybe we just need to rethink this whole approach ... With



no validated biomarkers and too little in the way of novel medical treatments since 1980 ... it
is time to rethink mental disorders’ (Greenberg 2013).

Evolutionary psychiatry undoubtedly offers a way to rethink mental disorders — and the
steady scientific development of the paradigm and theoretical foundations of the
evolutionary sciences it relies upon are unparalleled in psychology — certainly not born of
mere fad or phase. However, despite its face appeal, various fundamental problems remain
as barriers to its widespread adoption. The primary aim of this dissertation has been to
surmount some of them, putting evolutionary psychiatry on firmer footing for future
development.

Chapter 1 introduced the dissertation by providing an overview of the theoretical motivation
for explaining personality and psychopathological traits with unified evolutionary theory.
Treating psychopathology as distinct from normal psychology derives from the social
impetus to treat harm, but has mostly not led to discovery of genuine pathophysiological
cause. Both personality and psychopathological traits are moderately or highly heritable;
early onset and fairly stable; show non-shared environmental effects, and are best
understood as continuous traits associated with diffuse, complex brain differences. There is
no good scientific justification for explaining these ‘normal’ and ‘abnormal’ individual
differences with separate theoretical frameworks. Both are somewhat evolutionarily
paradoxical, and both warrant explanation at the ultimate, evolutionary level.

Chapter 1 noted that the social dynamics of human groups offer an ideal environment for
evolutionary dynamics leading to adaptive individual differences in cognition. The evolution
of specialised minds, to cooperate (or cheat) within closely connected human groups should
be expected, and is a plausible explanation for a range of our stable cognitive differences,
many of which may fall under the banner of ‘neurodiversity’ (Chapter 3 considers the
evidence for this type of explanation of autism in detail). Deeper consideration of the social
dynamics and available niches for different cognitive styles in ancestral human groups is
critical, and Chapter 1 ends with a particular novel theoretical contribution, noting that we
can use such information to address a longstanding question in philosophy of medicine
(Rogers and Walker 2017) regarding the difficulty of distinguishing disorder upon continuous
trait spectrums: a minimum adaptive prevalence of one specialised individual per extended
hunter-gatherer social group is plausible, so a non-arbitrary line can be drawn at around
0.6% of the population, below which adaptive individual differences are highly unlikely to
exist. Although this calculation is highly simplified and makes various assumptions (e.g. it
doesn’t account for environmental effects), future research could expand upon it, and also
upon the overarching insight that we can make more use of anthropological data of likely
ancestral human social dynamics to make evolutionary inferences — considered in more
detail in Chapter 3.

2/ Formulating Solid Foundations

Once the theoretical motivation to pursue evolutionary psychiatry is established, several
intricate conceptual and scientific problems remain. Most essentially, some kind of clear
scientific paradigm for testing hypotheses in evolutionary psychiatry is required. This is no



simple task: the problem of testing evolutionary hypotheses, which are fundamentally
historical, has been long recognised and led Karl Popper to claim, at one point, that such
hypotheses are untestable and thus not truly scientific (Sonleitner 1986). The challenge of
formulating and assessing scientific hypotheses in evolutionary psychiatry is magnified over
normal evolutionary biology and psychology because its hypotheses don’t merely suggest a
function for a currently useful trait (‘eyes are for seeing’). Evolutionary psychiatry considers
borderlines between function and dysfunction, seeking the original function of systems
which are now failing, or are maladaptive in industrialised environments, or are harmful for
health but helpful for fitness, or any of many other complex explanations (Nesse 2005;
Matthewson and Griffiths 2017; Al-Shawaf et al. 2020; Abed and St John-Smith 2022).

Such complexities are particularly frustrating because evolutionary theory offers a simple,
unique benefit which should warrant its place at the foundation of both medicine and
psychiatry: providing a truly objective standard for health and disorder. This has been best
forwarded by Jerome Wakefield, in his ‘harmful dysfunction’ analysis (HDA) of disorder
(Wakefield 1992, 1997, 2015), which is the single contribution to the field of evolutionary
psychiatry that this dissertation has most built upon. Wakefield proposed that disorders
must be both harmful, in a value-defined sense, and dysfunctional, in an evolutionary sense.
The advantage of utilising an evolutionary sense of dysfunction is that it provides, unlike any
other scientific approach, a sound frame of reference for what biology ‘should’ be doing:
natural selection has shaped biology, so what biology ‘should’ have been doing was
achieving reproductive success, which explains its current form and functional capacity. No
other scientific paradigm offers such objective normativity. Despite this unique advantage,
and general consensus that evolutionary theory lends the most reliable objective framing for
distinguishing health and disorder (Wright 1976; Millikan 1989; Neander 1991), Wakefield’s
specific definition of the ‘dysfunction” component as ‘interruption of selected effects’ has
been criticised on multiple fronts (Faucher and Forest 2021). Before conducting a rigorous
evolutionary analysis allowing insight into the ultimate causes and proper identification of
disorder, we require a reliably precise definition of function and dysfunction. Laying out that
definitional framework was the motivation for Chapter 2.

The core move that Chapter 2 made to advance Wakefield’s definition of dysfunction
revolved around the fundamental quantifiable vector of evolution by natural selection:
reproductive success, or fitness. The ‘fitness and function framework’ (FAFF) shifts the
definition of dysfunction away from relying solely upon descriptions of hard-to-specify
gualitative processes describing selection effects, instead placing the critical distinction upon
differences in reproductive success. Describing the function of hands is much harder than
describing the fitness effects of hands; the same obviously goes for depression, and all the
psychological traits of interest to evolutionary psychiatry. The FAFF to some extent mirrored
a leading definition of adaptation and function in the philosophy of biology (Sober, 2000,
p.85) but was adapted for the purpose of elucidating different senses of dysfunction and
dealing with the complex cases in psychiatry, where mental disorder description criteria may
often miss critical relevant phenotypes (rectified scientifically by using the method in
Chapter 3). A particular theoretical strength of the FAFF is that, once a trait has its
description and environmental framing specified, its fitness can only be positive, neutral, or



negative: this allows a level of precise demarcation of forms of dysfunction impossible if
relying on the qualitative descriptions of dysfunction that previous taxonomies of disorder in
evolutionary psychiatry and medicine have utilised (Nesse 2005; Matthewson and Griffiths
2017; Al-Shawaf et al. 2020; Abed and St John-Smith 2022).

Many psychiatric disorders categorised in the FAFF will not be ‘simple disruptions’ but the
result of adaptations with trade-offs or manifesting harmfully due to environmental
changes. Where within these distinct classes of dysfunction we can truly define ‘disorder’
here is left open — the aim of Chapter 2 was merely to go beyond the overly simplistic
function/dysfunction dichotomy and provide the range of possible strictly definable classes
of dysfunction which will stand up to philosophical scrutiny and can be reliably scientifically
investigated. That task of scientific investigation is picked up in Chapter 3, which is presented
as a standalone chapter aimed at evolutionary scientists hoping to engage in rigorous
assessment of possible evolutionary explanations of mental disorders.

The just-so storytelling critique has long been levelled at evolutionary psychology (Gould and
Lewontin 1979; Dupré 2003; Smith 2019), and the problem of speculative storytelling with
insufficient evidence is magnified in complex cases of mental disorder related to functional
capacities which are now obscured. However, plentiful evidence exists from across genetics,
neuroscience and epidemiology, with years of accumulated research into the traits we have
been labelling as psychopathology. Such evidence can be taken as clues of the past
evolutionary process, despite its invisibility. This leads to the possibility of developing a
method of systematic review with standardised analytical principles aimed at inferring past
selection processes. Chapter 3 thus presented the DCIDE method, which firstly Describes a
trait, Categorises subtypes as non-adaptive or potentially adaptive, then Integrates
evolutionarily visible correlates of potentially adaptive cases — these initial stages hone
analyses upon the correct object of adaptive explanation. After this, Depicted explanatory
hypotheses are Evaluated for their sufficiency to explain the totality of evidence, including
areas of circumstantial evidence often haphazardly referenced by evolutionary scholars. In
the DCIDE method these are assessed under standardised, theoretically derived analytical
principles, avoiding accusations of cherry-picking or just-so storytelling as much as possible.

This provides an opportunity for an unprecedentedly rigorous assessment of the
evolutionary explanations of autism. The autism spectrum has some non-adaptive subtypes
Categorised and considered explained (primarily resulting from de novo mutations and
foetal traumas), and a wider spectrum of subclinical and female cases Integrated as the
proper target of adaptive explanation. Depiction and Evaluation lead to the systemising
social niche specialisation hypotheses of Baron-Cohen (2020) and Del Giudice (2018) being
validated as fairly sufficiently accounting for the circumstantial evidence of autism’s age of
effect, duration, sex differences, environmental factors and prevalence of genetic propensity,
whilst Crespi’s (2016) high intelligence by-product model struggles.

The DCIDE method is aimed specifically at analysing psychopathological trait descriptors
which initially capture etiologically heterogenous cases and potentially exclude relevant
adaptations, but its broad principles, particularly in the stages of Depiction and Evaluation,
could also be used in evolutionary psychology more generally to assess hypothesis strength,



preventing cherry-picking and defending such hypotheses against criticisms of just-so
storytelling. The major limitation facing the DCIDE method in imminently providing a range
of confident explanations in evolutionary psychiatry derives primarily from the empirical
evidence required, particularly in cases where previous research has utilised insufficient
initial Description criteria (e.g. excluding subclinical cases). Its usefulness as a systematic
review is limited without evidence of appropriately Described and Integrated traits — as are
all attempts at evolutionary hypotheses. However, the DCIDE method’s structure could also
be used to direct such evidence collection (for example, by encouraging a study design
which recruits many schizophrenic (or autistic, dyslexic, etc.) individuals, excludes cases
Categorising as non-adaptive, Integrates the family members of the potentially adaptive
cases into the study, and collects ‘direct evidence’ of their functioning). Chapter 3 thus offers
multiple pathways for a rigorous and holistic empirical paradigm pursuing evolutionary
psychiatry in the future.

Because Chapters 2 and 3 were presented as standalone papers, an explication of their
relationship is appropriate. At the broadest level, Chapter 2 is a definitional framework,
Chapter 3 is the scientific method for implementing it, but certain complexities need
mentioning. Some direct overlaps exist between the chapters: for example, the class of
‘simple disruption’ in Chapter 2 identifies the same cases which Categorise as non-adaptive
in Chapter 3. The description specifier noted as critical in Chapter 2 is encompassed in the
first stage of the DCIDE method. However, there are places where coherence is less clear.
Framing specifiers are not mentioned in Chapter 3, despite being proposed in Chapter 2 as
necessary. The method in Chapter 3 does not explicitly aim at fitting explanations of mental
disorder into the five classes of dysfunction identified in Chapter 2. Nor does Chapter 3
solely concentrate on fitness effects, but provides a framework for inferring past functional
processes, despite Chapter 2 emphasising the difficulty of specifying such processes.

The justification for these differences is primarily in the different audiences and problems
the separate chapters aim to address. Chapter 2 aims at philosophical foundations and
precise definitional frameworks, primarily the concern of philosophers who seek conceptual
clarity. Chapter 3 aims at scientific methods and improved inference from objective
evidence, primarily aimed at evolutionary scientists who engage in hypothesising and
hypothesis-testing without particular concern over imprecision in definitions. Framing
specifiers weren’t emphasised in Chapter 3 because most evolutionary scientists broadly
specify framing already (including in the accounts of autism Depicted), albeit informally. In
the Depiction and Evaluation stages, the DCIDE method emphasises assessment of the
evolutionary relevance of direct and circumstantial evidence, forcing consideration of
framing, even if not specified explicitly. Regarding the classes of dysfunction identified in
Chapter 2 but unmentioned in Chapter 3, although more philosophically rigorous and
scientifically tractable, they are also less qualitatively informative. Stories of ancestral
function are generally more appealing to evolutionary scientists (and others) than broad
fitness-based classification. Chapter 2’s strong arguments that these carry inevitable
imprecision don’t mean such stories shouldn’t be sought and tested — functional processes
are still necessary to explain fitness effects. Chapter 3 supports the entire scientific
investigation as much as possible.



Despite their differences, born of addressing different audiences, Chapters 2 and 3 are
entirely coherent, and indeed reinforcing. Evolutionary scientists applying imprecise
definitions of function and dysfunction were open to the criticisms Chapter 2 addresses
(even if these criticisms were rarely raised or noticed), so Chapter 2 prevents this criticism
being raised of the scientific method proposed in Chapter 3. Chapter 3 supports Chapter 2
because philosophers might accept the FAFF’s analytical consistency but complain that
evolutionary history is still scientifically obscure — indeed, this was one of the major
complaints against Wakefield’s dysfunction component (Bergner 1997; Kennair 2010). This
would imply the FAFF is impotent. The DCIDE method addresses this complaint.

Moreover, researchers who take Chapter 2’s contributions on board can improve their
chances of formulating strong Depictions for assessment in the DCIDE method. Explanatory
hypotheses framed within the FAFF benefit from its specificity and tractability if they
simultaneously suggest hypotheses of fitness-based classification and functional processes.
For example, one could Depict individuals with a broad autism phenotype as exhibiting a
‘trade-off’ (their autistic traits involve positive and negative fitness effects, but are overall
positive or neutral) and autistic individuals meeting strict diagnostic criteria as cases of
‘distributed disruption’ (their traits are individually costly to fitness but the predisposing
genetic variants have positive effects in other individuals in the population); social niche
specialisation for systemising could be further suggested as the primary functional processes
explaining these fitness effects. In Evaluation, the evidence should more uncontroversially
support placements into the fitness-related classes of Chapter 2’s taxonomy than validate
the functional effects (e.g. the high prevalence of subclinical autistic phenotypes and fairly
low prevalence of diagnosable autism makes distributed disruption more likely for
diagnosable cases, no matter the functional explanation). Chapter 2 provides a framework to
mitigate problems with lack of precision in specific functional explanations by being more
precise about the class of trait we are looking at — Chapter 3 then provides an improved
method for inferring both fitness effects and functional processes.

3/ How to Help

Presuming the establishment of sound philosophical foundations and a tractable scientific
method for providing evolutionary explanations, a critical question remains for evolutionary
psychiatry: ‘how does this help?’. Chapters 4 and 5 consider this.

What is ultimately sought by impartial observers is specific, empirical evidence of how
evolutionary psychiatry leads to improved outcomes: to reduction in harm, through either
treatment or prevention. That support is the essential aim of psychiatry and clinical
psychology. Every major previous paradigm in psychiatry claimed to have some specific
answer, often wrapped up in its theoretical framing, of pathways through which it was
poised to provide help: by relieving suppressed unconscious desires; by teaching different
thoughts and behaviours; by releasing the trauma; by fixing the biological system which has
gone awry. Although these paradigms have generally failed to deliver on their promises, they
were almost always explicit about possible avenues of help. In contrast, evolutionary
psychiatry has developed for decades as an explanatory paradigm, generally without
pretense to offer new treatment regimes. Psychiatry and clinical psychology are directly



associated with psychopharmacology and therapy as modes of intervention, but most work
in evolutionary psychiatry hasn’t suggested specific advances in either of these treatment
modalities (with limited exceptions speculating on improvements to cognitive behavioural
therapy (Abrams 2020) or directing pharmacological research (Hunt, St-John Smith and Abed
2023)). The ‘how does this help’ question has thus gone fairly unanswered — with
implications that the actual answer is ‘it doesn’t’.

This may be an underestimation of potential impact. Empirical work on this question should
be an aim for researchers in coming years, but Chapters 4 and 5 provide a perspective on
where evolutionary psychiatry seems best poised to affect humans experiencing mental
health problems. They concentrate on factors beyond the modalities of therapy or
pharmaceuticals.

Chapter 4 builds off of Wakefield’s hybrid model for defining disorder to consider the general
guestion of how scientific knowledge interacts with values in medical decision making. In
making the HDA’s dual components of harm and dysfunction equally necessary, it becomes
inevitably decoupled from the goals of medicine. We treat fertility with contraception
despite fertility being a critical biological function. We often choose to leave benign cancers
under observation, and refrain from treatments if they may cause more harm than the
disease. We don’t require discovery of pathology in psychiatry before deciding the mental
state should be alleviated. A criticism of Wakefield’s HDA, and evolutionary psychiatry more
generally, arises here — if it ultimately doesn’t matter to medicine whether the target of
treatment is evolutionarily dysfunctional, why bother with an evolutionary analysis?

Chapter 4 points out that a structural alteration to the hybrid HDA model, as ‘hierarchical
harmful dysfunction’, better accounts for current and past medical normativity, and reframes
the relevance of evolutionary explanations. The basic alteration is to say that harm and
dysfunction are not equally necessary, but exist in a hierarchy: medicine seeks to heal harm
as an overriding goal, but those values regarding harmfulness are informed by scientific —
and evolutionary — considerations, in combination with all other considerations. In some
cases, proving a trait is evolutionarily functional or dysfunctional will alter our values
regarding the treatment of that trait. In others it will not. The chapter then argues that, to
the HDA'’s credit, the facts about whether a trait is evolutionarily functional or dysfunctional
holds particular sway over our values regarding a condition. Coming to believe in
evolutionary explanations for autism, or ADHD, or depression, may significantly change our
treatment of those conditions. Although not answering the ‘how does this help’ question
with novel therapies, Chapter 4 provides an iteration of Wakefield’s model that is better able
to account for observed medical normativity whilst illuminating a pathway for evolutionary
psychiatry to affect treatment and outcomes — through altering ideas and values.

Chapter 5 concludes the dissertation by considering an area where the effect of evolutionary
explanations seems poised to align with a movement seeking to alter social values regarding
mental disorders. Despite being founded upon entirely different aims, of scientific
understanding on the one hand and social justice on the other, there are multiple overlaps
between evolutionary psychiatry and the ‘neurodiversity’” movement (Kapp et al. 2020). The
vector of improvement the neurodiversity movement calls for is not (generally) increased or



improved therapy or medication, but is at the societal level, mediated via changing ideas and
values surrounding mental disorder. Neurodiversity advocates call for destigmatisation,
integration, accommodation and greater recognition of the value of neurodivergent minds.
Thus, both evolutionary psychiatry and the neurodiversity movement aim almost solely at
reconceptualisation of mental disorders, differentially emphasising scientific and social
motivation.

Despite differing in fundamental motivation, Chapter 5 notes various areas of overlap
between evolutionary psychiatry and neurodiversity. Both paradigms reframe disorders as
natural cognitive differences rather than disease. They both expand the concept of ‘normal’
to mental states and traits which are currently diagnosed as disorders. They focus on relative
strengths, rather than emphasising weaknesses alone. Both recognise that modern
environments disadvantage certain individuals, which can then be a primary cause of
functional impairment. Both emphasise social accommodation and integration rather than
treatments or cures. Both have been suggested to potentially help reduce stigmatisation.
These overlaps are substantial enough that Chapter 5 suggests the neurodiversity movement
could adopt theories and findings from evolutionary psychiatry (for example, those
discussed in Chapters 1 and 3) as justification for the movement, increasing its efficacy in
convincing parties who are more responsive to scientific rather than social reasons (e.g. in
employment; in medical research).

In some ways, the scientific explanations offered by evolutionary psychiatry contradict the
principles of the neurodiversity movement — for example, neurodiversity can be endlessly
inclusive (e.g. to Downs Syndrome), but evolutionary approaches necessarily differentiate
different types of dysfunction, as emphasised in Chapter 2, including some which are
excluded from any kind of adaptive explanation, as Categorised in Chapter 3. Not every
diagnosable case of mental disorder has the same evolutionary explanation, but all can be
included as examples of neurodiversity by the social movement. Rather than interpreting
this as an irreconcilable incompatibility, Chapter 5 suggest that this fundamental divergence
offers an avenue to remedying a heated ongoing debate over the neurodiversity concept,
born from the criticism that it ignores seriously disabled individuals (Clements 2019; Nelson
2020; Escher 2023). Neurodiversity advocates can advocate on behalf of individuals with
traits falling into any of the five forms of dysfunction identified in Chapter 2, with any kind of
adaptive or entirely non-adaptive causes. By recognising differences in causation and
phenotype presentation, such advocacy is provided with necessary nuance, preventing
accusations of ignoring these differences.

The most obvious path for evolutionary psychiatry to answer the question of ‘how does this
help’ may take inspiration from the neurodiversity movement. Core to the neurodiversity
paradigm is the idea that by reconceptualising ‘disorders’ as ‘differences’, or recognising
neurodivergent strengths, we will improve the lives of neurodivergent individuals. It is in this
realm of changing ideas around mental health and disorder, too, that evolutionary psychiatry
may imminently improve lives. Comparisons of the stigmatisation effects of biogenetic (e.g.
neurochemical, genetic) and stress explanations of mental disorder generally find that
biogenetic explanations are somewhat more stigmatising (Loughman and Haslam 2018).



One study has found that providing evolutionary explanations of depression to individuals
who had personally experienced depression reduced self-stigmatisation and increased
willingness to reveal a depression diagnosis in comparison to explanations-as-usual
(Schroder, Devendorf and Zikmund-Fisher 2023). This was the first example of a form of
empirical research which could be much further developed to answer the ‘how does this
help’ question. For example, if educating teachers on plausible evolutionary explanations of
ADHD, autism and dyslexia, will they treat their neurodivergent students differently? If
parents, when receiving a diagnosis for their child, are provided information regarding
evolutionary explanations, would that affect their optimism about their child’s future and
encourage different styles of parenting? If employers were aware of evolutionary
explanations for mental health conditions, including not only neurodivergent traits but
states such as depression and anxiety, would they alter employment practices and
workplace dynamics to better accommodate their workforce and mitigate problems,
maximising both productivity and happiness? Most of all, how will evolutionary explanations
affect diagnosed and self-diagnosed individual’s perception of themselves and behaviour?
The possibilities for improvement in outcomes here have great prima facie appeal.

Better understanding could improve how the diagnosed think about themselves, and how
everyone else thinks about them, opening up possibilities for flourishing lives which are now
obfuscated and misdirected by labels carrying connotations of lesser, worse, impaired,
diseased. The longstanding criticisms of psychiatry for over-medicalisation and overly
simplistic pathologising of mental states and traits have likely been scientifically justified in
many cases — most common mental disorders are unlikely to be simple disruptions.
Evolutionary psychiatry provides a more nuanced scientific perspective for understanding
why dysfunctions in cognition are regular features of human minds.
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