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Abstract

The field of psychopathology is in a transformative phase, and is witnessing a renewed surge of interest in theoretical models of mental
disorders. While many interesting proposals are competing for attention in the literature, they tend to focus narrowly on the proximate
level of analysis and lack a broader understanding of biological function. In this paper, we present an integrative framework for mental
disorders built on concepts from life history theory, and describe a taxonomy of mental disorders based on its principles, the fast–slow–
defense model (FSD). The FSD integrates psychopathology with normative individual differences in personality and behavior, and allows
researchers to draw principled distinctions between broad clusters of disorders, as well as identify functional subtypes within current diag-
nostic categories. Simulation work demonstrates that the model can explain the large-scale structure of comorbidity, including the apparent
emergence of a general “p factor” of psychopathology. A life history approach also provides novel integrative insights into the role of envi-
ronmental risk/protective factors and the developmental trajectories of various disorders.
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The field of psychopathology is in a transformative phase, as evi-
denced most clearly by the renewed surge of interest in theory and
models. As the Diagnostic and Statistical Manual (DSM;
American Psychiatric Association, 2013) ceases to work as a cen-
ter of gravity for the discipline, the lack of a common framework
becomes more apparent, and the need for innovative approaches
grows more acute. Three currents stand out in today’s literature.
Dimensional transdiagnostic models (most notably the
Hierarchical Taxonomy of Psychopathology or HiTOP; Conway
et al., 2019; Kotov et al., 2017; Krueger et al., 2018) and network
models (e.g., Borsboom & Cramer, 2013; Borsboom, Cramer, &
Kalis, 2019) are largely inductive, driven by empirical patterns
rather than theoretical concepts. On the other side are theory-first
models that aim to explain mental disorders by appealing to gene-
ral principles – such as predictive coding/active inference (e.g.,
Seth & Friston, 2016), decision theory and reinforcement learning
(e.g., Huys, Guitart-Masip, Dolan, & Dayan, 2015; Voon, Reiter,
Sebold, & Groman, 2017), or feedback control of goal-directed
behavior in the tradition of cybernetics (DeYoung & Krueger,
2018). Finally, bottom-up approaches such as the Research
Domain Criteria (RDoC; Cuthbert & Insel, 2013) focus on spe-
cific neural and cognitive mechanisms implicated in common

disorders, with little consideration of broader conceptual issues
(see Dalgleish, Black, Johnston, & Bevan, 2020; Wakefield, 2014).

To qualify as an integrative framework for the discipline, a
candidate approach should meet four challenges: (a) explain
large-scale patterns of comorbidity and overlap among disorders,
at the phenotypic and genetic level; (b) address the mirror prob-
lem of heterogeneity within diagnostic categories and dimensions;
(c) link the structure of pathological conditions (“kinds of disor-
ders”) to that of individual differences in personality and cogni-
tion (“kinds of people”); and (d) illuminate the developmental
trajectories of mental disorders, and the interplay of risk and pro-
tective factors across the life course. While one can make progress
in each of these areas from a purely mechanistic standpoint, we
believe that successful integration requires a functional perspective
on the mind and behavior, capable of explaining systems in terms
of their reasons and purposes. Without doubt, current approaches
such as cybernetic and active inference models embody important
functional principles; but they usually stop at the proximate level
of individual behavior, and fail to explicitly consider the ultimate
source of function in living organisms – evolution by natural
selection. Like the broader disciplines of psychology and medicine
(Brüne & Schiefenhovel, 2019; Buss, 2015; Stearns & Medzhitov,
2016), psychiatry and psychopathology should embrace the evolu-
tionary metatheory, and recast mental disorders within a broader,
naturalistic understanding of function and dysfunction (Brüne,
2015; Brüne et al., 2012; Del Giudice, 2016a, 2018; Durisko,
Mulsant, McKenzie, & Andrews, 2016; Keller, 2018; McGuire &
Troisi, 1998; Nesse, 2019; Nesse & Jackson, 2006).

In this paper, we briefly review the principles of evolutionary
medicine – the approach to medicine that views diseases and
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treatments through the lens of evolutionary biology, integrating
the proximate and ultimate levels of analysis – and discuss
some implications for the etiology of mental disorders. We then
present an evolutionary framework for psychopathology based
on the concept of life history strategies (Del Giudice, 2014,
2018). The framework aims to provide a conceptually unified
answer to crucial questions of comorbidity, heterogeneity, normal
variation, and development. The life history framework is the
basis for a functional taxonomy of mental disorders, the fast–
slow–defense model (FSD). We illustrate the model by discussing
the classification of autism and schizophrenia; in doing so, we
present a selection of recent genomic evidence that was not avail-
able when the current version of the FSD model was published
(Del Giudice, 2018). We also offer an updated overview of key
similarities and differences between the FSD and HiTOP models,
and some reflections on the meaning of the general factor of
psychopathology (“p factor;” see Caspi & Moffitt, 2018) from
the standpoint of the life history framework.

Evolution and the Etiology of Mental Disorders

Our bodies and brains are the product of millions of years of nat-
ural selection – a process whose ultimate currency is the replica-
tion of genes across generations, as encapsulated by the biological
concept of fitness (see Hunt & Hodgson, 2010; West & Gardner,
2013). Most evolved mechanisms exhibit universal, species-typical
features as well as heritable individual variation, and interact with
the organism’s environment throughout development. Organisms
are complex systems made up of myriad interacting parts, shaped
and fine-tuned across countless generations. The central question
of evolutionary medicine, then, is: why are organisms vulnerable
to disease in the first place?

As it turns out, there are only a handful of general answers to
this question (Nesse, 2005, 2019; see also Durisko et al., 2016).
First, natural selection is slow, resulting in vulnerability to
fast-evolving pathogens and mismatches between evolved mecha-
nisms and novel environments. Second, selection is inherently lim-
ited in what it can accomplish (e.g., harmful mutations arise
constantly and take time to be removed from the gene pool; see
Keller, 2018), and must always work within numerous constraints
and design trade-offs. Third, selection favors successful reproduc-
tion rather than health, well-being, or even survival per se. Many
traits that enhance reproduction (or, more broadly, genetic replica-
tion) have significant health costs. Adaptive defenses – physiolog-
ical ones like fever and behavioral ones like panic or disgust – are
often aversive, and have the potential to become harmful or coun-
terproductive. Trade-offs between health and fitness are amplified
by the existence of evolutionary conflicts, not just between individ-
uals with divergent genetic interests (e.g., parents vs. offspring) but
also between multiple sets of genes within an individual (e.g.,
maternally vs. paternally inherited genes; Crespi, 2010).

These principles can be unpacked by considering whether
undesirable conditions (i.e., “disorders” in the broad, nonspecific
sense employed in psychiatry) originate from malfunctioning
mechanisms (and thus qualify as narrow-sense disorders or
“harmful dysfunctions;” Wakefield, 1992, 1999), or from mecha-
nisms that are performing their proper evolved functions. In the
latter case, one can ask whether the effects are biologically adap-
tive (fitness-enhancing) or maladaptive (fitness-reducing), both at
the population and at the individual level. The resulting taxonomy
is shown in Figure 1 (Del Giudice, 2018). While many mental dis-
orders are likely to reflect harmful dysfunctions (caused by

mutations, infection, social stressors, and so forth), others could
be adaptive phenotypes that are mistaken for diseases because
of their socially or emotionally aversive qualities (Nesse &
Jackson, 2006). In between these extremes, disorders can stem
from evolutionary and developmental mismatches, or arise as
maladaptive outcomes of evolved mechanisms that are generally
adaptive (e.g., avoidance learning may lead to the onset of panic
disorder).

The message of Figure 1 is that the biological roots of mental
disorders are varied and complex, spanning the entire spectrum
of adaptation and maladaptation (see also Cosmides & Tooby,
1999; Syme & Hagen, 2019). Accordingly, etiological theories that
attempt to explain mental suffering with a few all-encompassing
principles are destined to fail, or succeed only as partial explana-
tions. A realistic approach to psychopathology requires a full arsenal
of functional and mechanistic concepts, and the flexibility to address
each condition on its own terms. The challenge, then, is to build a
framework versatile enough to accommodate a diversity of specific
models, but capable of bringing coherence to the field and fostering
integration across multiple levels of explanation.

The Life History Framework

Life history strategies and the fast–slow paradigm

Life history theory is a branch of theoretical biology that describes
how organisms evolve to adaptively allocate their resources (e.g.,
energy, time) to multiple components of fitness such as growth,
survival, and reproduction (Roff, 2002; Stearns, 1992; for accessi-
ble overviews see Del Giudice, Gangestad, & Kaplan, 2015; Ellis,
Figueredo, Brumbach, & Schlomer, 2009). At the most abstract
and general level, an organism’s life history strategy can be sum-
marized by a few basic traits such as age at first reproduction,
age-specific mortality, and age-specific fertility. These traits are
the outcomes of a sequence of allocations to multiple fitness-
relevant tasks; and because resources are necessarily limited,
trade-offs arise so that maximizing one component of fitness
comes at a cost for other, equally important components.

Three of the most important life history trade-offs are those
between current and future reproduction, between the quality
and quantity of offspring, and – for sexually reproducing species
– between investment in mating and investment in parenting. The
resolution of these trade-offs is determined by a combination of
behaviors such as mating, pair-bonding, parental care, and
aggression; physiological mechanisms such as metabolic regula-
tion, immunity, and sexual maturation; and aspects of morphol-
ogy such as adult body size and muscle mass. At the level of
individual organisms, then, life history strategies are expressed
as co-adapted suites of behavioral, physiological, and morpholog-
ical traits (Braendle, Heyland, & Flatt, 2011). Coordination among
traits is often achieved through endocrine systems, such as the
hypothalamic–pituitary–gonadal and hypothalamic–pituitary–
adrenal axes. Hormones regulate the activity of multiple organs
(including the brain), and can integrate genetic variation with
information from the environment, thus providing a potential
mechanism for the expression of developmental plasticity (Del
Giudice, 2020; Vitousek & Schoenle, 2019).

If one compares life history traits across multiple species, it
becomes apparent that species can be arranged along a robust
axis of variation known as the fast–slow continuum. “Fast” species
show high mortality, early maturation and reproduction, and (in
mammals and birds) high fertility, whereas “slow” species mature
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later, live longer, and tend to produce few offspring (see Del
Giudice, 2020; Healy, Ezard, Jones, Salguero-Gómez, & Buckley,
2019). Researchers in biology, psychology, and anthropology
have extended the concept of a fast–slow continuum to describe
variation among individuals within the same species, not just at
the level of basic life history traits such as age at reproduction
but also at the level of behavior and physiology. The goal of the
“fast–slow paradigm” of individual differences (Del Giudice,
2020) is to account for patterns of covariation among traits by
linking them to life history trade-offs. In this perspective, the
fast–slow continuum is the broadest, most general level of func-
tional description of individual differences; for this reason, it
can be conceptually and heuristically useful even if it accounts
for a limited proportion of variation.

The fast–slow paradigm is currently at the center of a spirited
debate among proponents, critics, and reformers; for an overview
see Nettle and Frankenhuis (2019, 2020), Zietsch and Sidari
(2020), Galipaud and Kokko (2020), and Del Giudice (2020).
Although the existence of a fast–slow continuum across species
does not entail that the same pattern will necessarily be observed
within a single species, the two levels are connected by basic life
history trade-offs, such as those between current and future repro-
duction and mating versus parenting. Because these trade-offs are
pervasive and functionally connected to one another (e.g., later
reproduction should generally increase the potential for high-
quality parental investment), it is reasonable to use the fast–
slow continuum as a broad-band heuristic, even if within-species
patterns do not precisely mirror their between-species counter-
parts (for in-depth discussion of these issues see Del Giudice,

2020). While the fast–slow continuum per se is an empirical gen-
eralization, life history trade-offs provide a theoretical basis for
understanding how behavioral traits shift allocations toward dif-
ferent components of fitness (e.g., by promoting earlier vs. later
reproduction and higher vs. lower mortality risk). Individual dif-
ferences in life history-related traits within a species or population
can be potentially maintained by a number of processes, including
frequency-dependent selection and fluctuations in population
density and sex ratios (see Del Giudice, 2012; Wright, Bolstad,
Araya-Ajoy, & Dingemanse, 2019).

Behavioral traits can be linked to the fast–slow continuum to
the extent that they predict the timing of sexual development
and reproduction, patterns of mortality, and investment in mating
versus parenting. In humans, the core cluster of “fast” life
history-related traits comprises impulsivity, present orientation,
risk taking, and sensation seeking; low levels of conscientiousness
and honesty–humility (Ashton & Lee, 2008); precocious sexuality;
preferences for uncommitted sex with multiple partners (unre-
stricted sociosexuality); unstable romantic attachments and
reduced couple stability; and low sensitivity to moral and sexual
disgust. All these traits correlate with one another, and predict
life history-relevant outcomes such as larger numbers of sexual
partners, earlier reproduction, and higher mortality. Other traits
such as agreeableness and openness to experience show more
complex patterns of association with the same outcomes, and
can be linked to alternative “profiles” within fast and slow strate-
gies (for a detailed account see Del Giudice, 2018). More specu-
latively, the proposed neurobiological correlates of life history
strategies include serotonergic and oxytocinergic activity, sex

Figure 1. An evolutionary taxonomy of undesirable conditions (broad-sense disorders). Reproduced with permission from Del Giudice (2018).
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hormone levels across development, and physiological patterns of
stress reactivity (Del Giudice, 2018).

Fast behavioral traits are consistently associated with exposure
early environmental adversity (e.g., family stress, maltreatment,
trauma). A common assumption in the literature is that life his-
tory strategies show adaptive plasticity, consistent with the notion
that faster strategies are maximally adaptive in harsh and/or
unpredictable conditions (Belsky, Steinberg, & Draper, 1991;
Ellis et al., 2009; see Del Giudice et al., 2015). On the face of it,
this assumption is not easy to reconcile with the findings of
behavior genetics, which for most psychological traits seem to
indicate a small or even negligible role of shared environmental
factors (i.e., those that make siblings within the same family
more similar to one another; Knopik, Neiderhiser, DeFries, &
Plomin, 2017; Zietsch & Sidari, 2020). However, there are some
important exceptions to the general rule, most notably antisocial
behavior and substance use (which show a substantial shared
environmental contribution of up to 20% of the variance;
Kendler, Ohlsson, Lichtenstein, Sundquist, & Sundquist, 2019;
Rhee & Waldman, 2002). One should also note that quantifying
shared environmental effects in terms of the proportion of vari-
ance they explain – as is customary in behavior genetics – can
lead to dramatically underestimate their contribution relative to
that of genetic and nonshared environmental effects (Del
Giudice, 2021). An especially intriguing possibility is that the
effects of the shared environment are partly masked by
genotype-environment interactions, particularly if they involve
differential susceptibility to both positive and negative experiences
(see Belsky & Pluess, 2016; Del Giudice, 2016b). However, it is fair
to say that the causal role of early experiences in development
remains poorly understood in many respects (e.g., Del Giudice,
2020; Ellis & Del Giudice, 2019; Fraley, Roisman, & Haltigan,
2013).

From life history strategies to psychopathology

The core proposition of the life history framework is that the risk
for different types of mental disorders is partly dependent on
broader patterns of individual differences, which in turn can be
understood functionally by mapping them onto the fast–slow
continuum. Individual differences on the fast–slow continuum
pave the way for the development of psychopathology, increasing
the risk for some symptoms and disorders and reducing the risk
for others. The specific connections can take various forms, con-
sistent with the multiple etiological pathways summarized in
Figure 1. For example, adaptive life history-related traits may be
regarded as pathological; traits that are adaptive on average may
be expressed at maladaptive levels, or occasionally lead to undesir-
able outcomes; and different constellations of traits may increase
the vulnerability to specific kinds of dysfunctions (Del Giudice,
2014, 2018). An important qualification is that, when diagnosable
conditions are associated with significant cognitive impairment
(e.g., schizophrenia), life history markers may be expressed
more clearly in people with subclinical forms of the disorder
(e.g., schizotypy) or in the patients’ unaffected relatives.

The idea that some clinical conditions can be linked to fast
strategies is not new (e.g., Belsky et al., 1991; Brüne, Ghiassi, &
Ribbert, 2010; Mealey, 1995; Salmon, Figueredo, & Woodburn,
2009). The life history framework extends this notion to slow
strategies (marked by traits such as heightened self-control and
restricted sexual/mating behaviors), and provides a reasoned set
of traits that can be used as convergent markers of fast versus

slow strategies. In addition to the fast–slow axis, the framework
includes another, largely independent axis for disorders whose
primary symptoms reflect the intense and prolonged activation
of defensive (i.e., self-protective) mechanisms such as anxiety,
fear, panic, and sadness/depression. Defense activation symptoms
may occur at both end of the fast–slow continuum for different
functional reasons, although there are theoretical grounds to pre-
dict that they will be more strongly associated with fast traits (see
Del Giudice, 2018).

The life history framework can be applied with two comple-
mentary objectives. The first is to map the large-scale structure
of psychopathology, by describing broad clusters of disorders
that share common functional correlates from a life history per-
spective (and hence should exhibit high comorbidity and familiar-
ity). The second is to identify heterogeneous subtypes within
existing diagnostic categories – for example, by distinguishing
between “slow” and “fast” variants of eating disorders with differ-
ent personality/motivational correlates and constellations of
comorbidity. The intention is not to replace existing evolutionary
and etiological models of particular disorders, but to organize
them into a coherent picture and provide the basis for a functional
taxonomy. Of course, there are other functional principles that
might be used as starting points; for example, one could attempt
to map disorders on distinct motivational domains such as attach-
ment and status competition (e.g., McGuire & Troisi, 1998).
Alternative taxonomies may be more or less useful depending
on one’s goals, and offer complementary insights into the nature
of psychopathology.

An important advantage of a life history perspective is that it
provides insights into the developmental patterns of different
types of disorders, and a principled basis to reason about risk fac-
tors and epidemiological patterns. For instance, one can predict
that disorders linked to fast traits will be more prevalent in con-
ditions of high stress and adversity, whereas their slow counter-
part should be more common in safe, stable environments that
are usually regarded as protective. This may contribute to explain-
ing the counterintuitive “J-shaped” relation that is often observed
between adversity and psychological distress (Seery, 2011; Seery,
Leo, Lupien, Kondrak, & Almonte, 2013). Another prediction is
that the onset of disorders linked to fast traits should peak
between middle childhood and adolescence when they are func-
tionally associated with social competition, and between adoles-
cence and young adulthood when they are associated with
mating and courtship. Additional refinements of the framework
deal with patterns of sex differences in the risk for alternative
types and subtypes of conditions (see Del Giudice, 2018).

The FSD Model

By applying the criteria described in the previous section, it is
possible to classify psychopathological conditions and their sub-
types into three broad categories of fast spectrum or F-type disor-
ders, slow spectrum or S-type disorders, and defense activation or
D-type disorders, based on their empirical patterns of associations
with life history-related traits and outcomes. A residual category
of O-type disorders (for “other”) comprises conditions that
seem to lack specific functional associations with life
history-related traits or the activation of defensive mechanisms.
The current version of the FSD model (as presented in Del
Giudice, 2018) is summarized in Figure 2. Note that the model
is still in development: some of the proposed classifications are
admittedly tentative, and the coverage is wide but still incomplete
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(e.g., the current taxonomy does not cover substance use disor-
ders, sexual dysfunctions, and paraphilias).

F-type conditions include disorders marked by disruptive and
antisocial behaviors, including the DSM categories of conduct disor-
der (CD) and oppositional–defiant disorder (ODD); most instances
of schizophrenia spectrum disorders (SSDs); a high-frequency sub-
type of bipolar disorders (F-BDs); a high-frequency subtype of
attention-deficit/hyperactivity disorder (ADHD), associated with
conduct/antisocial behaviors and psychosis risk (F-ADHD); a sub-
type of eating disorders marked by high impulsivity and neuroti-
cism, with a prevalence of bulimic symptoms (F-EDs); and
personality disorders marked by high antagonism, disinhibition,
or psychoticism – notably borderline, narcissistic, antisocial, and
schizotypal personality disorders (BPD, NPD, ASPD, SPD).
Crucially, the FSD model does not assume the validity of DSM cat-
egories, but employs them pragmatically (and provisionally) with
the understanding that they may have to be modified or redefined
in the future. For example, the definition and classification of per-
sonality disorders is manifestly problematic, schizophrenia and
bipolar disorders show considerable functional overlap, and what
are currently described as “subtypes of ADHD” may be best assim-
ilated into other clinical entities (see Del Giudice, 2018 for details).
The FSD model is intended as an initial step on the long road
toward a fully evolutionary nosology of mental disorders.

S-type conditions include a mostly high-functioning subtype
of autism spectrum disorders (S-ASD); a low-frequency subtype
of bipolar disorders (S-BDs); a low-frequency subtype of
ADHD that overlaps with autism (S-ADHD); a subtype of obses-
sive–compulsive disorder (OCD), primarily marked by feelings of
incompleteness/imperfection and overlapping with autism
(S-OCD); a subtype of eating disorders characterized by high con-
scientiousness, with high- and low-neuroticism variants (S-EDs);

and personality disorders marked by elevated conscientiousness
and/or agreeableness, most notably obsessive–compulsive person-
ality disorder (OCPD).

D-type disorders include depression, generalized anxiety disor-
der (GAD), posttraumatic stress disorder (PTSD), social anxiety
disorder (SAD) and avoidant personality disorder (APD), phobias,
panic, and a subtype of OCD in which symptoms are primarily
motivated by harm prevention (D-OCD). Finally, O-type condi-
tions include severe forms of autism without functional links to
the fast–slow continuum (O-ASD), and a subtype of ADHD
mainly characterized by generalized cognitive deficits (O-ADHD).

Relative to the DSM, the FSD model with its three main clusters
stands out as a “lumping” taxonomy; at the same time, it involves a
fair amount of “splitting,” as several diagnostic categories – autism,
ADHD, bipolar disorders, eating disorders, and OCD – are cleaved
into functionally distinct subtypes. It is important to stress that the
organization of disorders into three functional clusters is fully con-
sistent with the idea that the disorders themselves are, for the most
part, extremes of continuous distributions of symptoms rather than
discrete natural categories or taxa (e.g., Haslam, Holland, &
Kuppens, 2012, 2020; see below for some likely exceptions).
Thus, the F, S, and D groupings can equivalently be described as
“categories,” “clusters,” or “spectra.”

An illustration: Autism and schizophrenia

We now illustrate the model by presenting the FSD classification
of conditions in the spectra of autism (ASD) and schizophrenia
(SSDs). For reasons of space, we provide only a brief outline;
for a thorough discussion (including a review of the genetic, neu-
robiological, and developmental evidence), see Del Giudice
(2018). In many respects, the FSD classification embraces the

Figure 2. Classification of common Diagnostic and Statistical Manual (DSM) conditions as fast spectrum (F-type), slow spectrum (S-type), and defense activation
(D-type) disorders in the current version of the fast–slow–defense (FSD) model. Conditions that fall outside these three categories (O-type) are shown at the bottom
of the figure. ADHD = attention-deficit/hyperactivity disorder. APD = avoidant personality disorder. ASD = autism spectrum disorder. ASPD = antisocial personality
disorder. BDs = bipolar disorders. BPD = borderline personality disorder. CD = conduct disorder. EDs = eating disorders. GAD = generalized anxiety disorder. MDD
=major depressive disorder. NPD = narcissistic personality disorder. OCD = obsessive–compulsive disorder. OCPD = obsessive–compulsive personality disorder.
ODD = oppositional-defiant disorder. PDD = persistent depressive disorder. PTSD = posttraumatic stress disorder. SAD = social anxiety disorder. SSDs = schizophre-
nia spectrum disorders. Reproduced with permission from Del Giudice (2018).
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diametrical model of autism and psychosis (Crespi & Badcock,
2008; Crespi, 2011), according to which ASD and
psychosis-spectrum disorders (such as schizophrenia and bipolar
disorders) lie at the opposite ends of a distribution of cognitive
traits that trade off against one another – hyper-mechanistic cog-
nition, low imagination, restricted attention, and enhanced visuo-
spatial skills in autism versus hyper-mentalistic cognition, diffuse
attention, high imagination, and poor visuospatial skills in psy-
chosis. (Note that, in this context, “imagination” refers mainly
to fantasy-oriented, divergent thinking with a strong affective
and social component, which is more characteristic of artistic cre-
ativity. Thus, this term does not encompass the systematic forms
of thinking and problem-solving that are more characteristic of
scientific and technical creativity.) The diametrical phenotypes
associated with autism and psychosis seem to partly reflect the
diametrical action of maternally versus paternally inherited
imprinted genes (Crespi, 2019).

In the FSD model, SSDs are classified as F-type conditions,
spanning the range from potentially adaptive phenotypes (mild
schizotypal/schizoaffective forms, especially positive symptoms
such as delusional/paranoid ideation and hallucinations) to
frankly maladaptive dysfunctions (severe schizophrenia, especially
early-onset presentations with a prevalence of negative symp-
toms). The behavioral and personality correlates of positive schiz-
otypy include impulsivity, sensation seeking, risk taking, and
unrestricted sociosexuality, as well as reduced moral/sexual dis-
gust (reviewed in Del Giudice, 2018). Crucially, genomic studies
corroborate these behavioral findings: schizophrenia shows posi-
tive genetic correlations with risk taking (Linnér et al., 2018),
and there is evidence that the genetic risk for schizophrenia pre-
dicts earlier age at first intercourse and first birth (the latter with
indications of a U-shaped relationship), as well as larger numbers
of sexual partners (Lawn et al., 2019; Ni et al., 2019).

These data support an F-type classification, and are consistent
with the hypothesis that sexual selection (for example via enhanced
creativity and courtship skills) has contributed to the maintenance
of schizotypal traits in human populations (Del Giudice, 2017;
Nettle, 2001; Shaner, Miller, & Mintz, 2004; see also Keller,
2018). From this perspective, the low fertility of patients with schiz-
ophrenia is due to the fact that diagnosable schizophrenia is a dys-
functional outcome, arising from the interaction between a
potentially adaptive predisposition (schizotypy) and severe environ-
mental and/or genetic disruptions (e.g., infections, deleterious
mutations; see Del Giudice, 2017). Many of the same considerations
apply equally well to bipolar disorders, which show strong genetic
and familial overlap with schizophrenia. However, there are indica-
tions that, in a minority of cases, bipolar symptoms may arise in the
context of slow life history strategies (Del Giudice, 2018).

The FSD model distinguishes between two functionally inde-
pendent subtypes of autism: a mostly high-functioning subtype
(S-ASD), with high familiarity for autistic-like traits, a large con-
tribution of common alleles, and a strongly male-biased preva-
lence; and a mostly low-functioning subtype (O-ASD) with
high risk of intellectual disability, a large contribution of rare del-
eterious genetic mutations, and a more balanced prevalence
between the sexes (Del Giudice, 2018). Consistent with an
S-type classification, the risk for high-functioning ASD – but
not for ASD with intellectual disability – seems to be associated
with higher socioeconomic status (reviewed in Del Giudice,
2018). Autistic-like traits in the nonclinical population correlate
with low impulsivity, risk aversion, low sensation seeking,
restricted sociosexuality, as well as stable and committed couple

relationships (Del Giudice, Angeleri, Brizio, & Elena, 2010,
2014). There is a negative genetic correlation between ASD and
risk taking (Linnér et al., 2018), and genetic risk for autism
seems to predict delayed intercourse and later first birth (Ni
et al., 2019). Similar to schizophrenia, sexual selection may have
played a role in the evolution of autistic-like traits, but specifically
in the context of long-term mating and extended parental invest-
ment (Del Giudice et al., 2010).

Note that the FSD model does not account for the specific eti-
ology and evolutionary history of autism and schizophrenia,
which is a task for narrower models of these disorders. Instead,
by linking these disorders to broader constellations of traits, the
model contributes to explain their patterns of comorbidity
(Figure 2), make sense of their epidemiological and developmen-
tal features (e.g., age of onset, associations with socioeconomic
status, effects of parental age at conception, role of deleterious
mutations; see Del Giudice, 2018), and identify meaningful sub-
types within extant diagnostic categories.

If the FSD classification is broadly correct, extant genomic
studies of ASD likely include a mixture of functionally distinct
conditions, and may hide as much as they reveal. For example,
most studies detect a small, positive genetic correlation between
ASD and schizophrenia (e.g., Grove et al., 2019; Lee et al., 2019;
Warrier et al., 2019). This could be due to nonspecific factors
in addition to diagnostic confusion, particularly in children
(Crespi, 2011, 2020). A recent genomic study supports the idea
that polygenic risk for ASD reflects two distinct genetic signa-
tures, with different patterns of correlations with other traits
and demographic variables (Zhang et al., 2020). By applying prin-
cipal component analysis to polygenic risk scores (mainly based
on common alleles), Selzam, Coleman, Caspi, Moffitt, and
Plomin (2018) found that genetic scores for both autism and
schizophrenia loaded on a general first component, which they
interpreted as a genetic “p factor” (see below); but after the first
two components were rotated, autism and schizophrenia ended
up loading on different components. This pattern mirrors the
phenotypic distribution of autistic-like and schizotypal traits,
and is compatible with a diametrical model of the two disorders
(standard rotation algorithms tend to break bipolar constructs
apart into two separate factors/components; see Del Giudice,
2020; Del Giudice, Klimczuk, Traficonte, & Maestripieri, 2014).

FSD versus HiTOP: A Comparison

Among current models of psychopathology, the HiTOP offers the
most detailed and mature alternative to the DSM taxonomy, built
on more than three decades of research in the transdiagnostic tra-
dition (Conway et al., 2019; Kotov et al., 2017; Krueger et al.,
2018). The HiTOP is similar to the FSD model in its broad and
integrative scope, focus on transdiagnostic dimensions, and
explicit connection with normal variation in personality.
However, and in stark contrast with the FSD model, the approach
to classification of the HiTOP is fundamentally atheoretical, and
mainly driven by empirical patterns of similarities and correla-
tions among symptoms and/or syndromes (Dalgleish et al.,
2020; Haeffel et al., 2021). Hence, the dimensions or spectra iden-
tified in the HiTOP (and earlier transdiagnostic models) cut
across existing diagnostic categories, but currently cannot be
used to draw distinctions between conditions that share similar
constellations of symptoms for functionally different reasons
(see also Haeffel et al., 2021). One consequence is that DSM cat-
egories (which are not themselves part of the HiTOP taxonomy)
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are usually assigned to a particular HiTOP spectrum (e.g., exter-
nalizing for ADHD, internalizing for eating disorders; see Kotov
et al., 2017). The exceptions are so-called “interstitial” conditions
that are defined by multiple dimensions at once. For example, in
the HiTOP model the symptoms of BPD are interstitial between
the internalizing and externalizing dimensions, whereas bipolar
symptoms are interstitial between internalizing and thought dis-
orders (see Kotov et al., 2017). However, interstitial placement
of symptoms or disorders does not correspond to functional sub-
types; instead, the standard interpretation is that different compo-
nents of the disorder may relate to different clinical spectra (e.g.,
see the discussion of BPD in Krueger et al., 2021).

In total, the transdiagnostic approach has helped describe
large-scale patterns of comorbidity by subsuming multiple types
of symptoms and disorders under broader clinical dimensions;
but so far, it has provided limited insight into the problem of het-
erogeneity within existing categories and symptom dimensions.
To illustrate, ADHD is widely recognized as a highly heteroge-
neous diagnostic label (see Del Giudice, 2018). At the genetic
level, ADHD overlaps with both ASD and psychosis, in addition
to conduct and antisocial symptoms (Lee et al., 2019; Linnér et al.,
2020; Solberg et al., 2019; Warrier et al., 2019; Zhang et al., 2020).
Likewise, relatives of ADHD patients are at heightened risk for
disorders in both the autistic and psychotic spectrum (e.g.,
Larsson et al., 2013; Musser et al., 2014). However, the current
HiTOP model unambiguously locates ADHD symptoms and
related traits (such as “distractibility” and “impatient urgency”)
within the externalizing spectrum (Conway et al., 2019; Krueger
et al., 2021). In principle, the evidence of overlap with psychosis
could be absorbed in the HiTOP model with an “interstitial”
placement of ADHD, with contributions from both the external-
izing and thought disorder dimensions; alternatively, the associa-
tions with autism and psychosis could be explained as a
downstream consequence of a general “p factor” at the top of
the hierarchy (see below). In contrast, the FSD model suggests
that the DSM category of ADHD should be split into three sub-
types (F-ADHD, S-ADHD, O-ADHD), with similar constella-
tions of symptoms but different functional underpinnings and
patterns of comorbidity with life history traits. As a second exam-
ple, consider the classification of OCD and its symptoms; In the
current HiTOP model, obsessions and compulsions are located
within the internalizing spectrum (Conway et al., 2019). In the
FSD model, obsessions and compulsions can arise from two fun-
damentally distinct processes: (a) a hyperactivated harm preven-
tion mechanism (D-type) and (b) a heightened need for order
and predictability, usually associated with obsessive, perfectionis-
tic, and autistic-like personality traits (S-type).

Both the HiTOP and FSD models permit the possibility that
some disorders may be taxonic rather than fully dimensional
(see Kotov et al., 2017). Nonetheless, there is a difference in
emphasis between the two approaches: proponents of the
HiTOP model tend to make fairly strong assumptions of dimen-
sionality based on the results of taxometric studies, whereas the
FSD model is more agnostic in this regard. On the one hand,
even if certain conditions result from the action of qualitatively
distinct etiological processes, this may or may not give rise to
the statistical patterns of discontinuity targeted by taxometric
methods. (Stated differently, absence of detectable taxonicity at
the statistical level does not necessarily imply that the same is
true at the etiological level; see also Kendler, 2018.) On the
other hand, we view the taxometric evidence as less clear-cut
than it is sometimes portrayed. For example, there is some

support for the idea that severe ASD is categorically distinct
from milder forms of the disorder (consistent with the idea of
multiple subtypes with different functional underpinnings), and
the evidence regarding schizotypy and SSDs is still mixed
(Coghill & Sonuga-Barke, 2012; Haslam et al., 2012, 2020). In
some cases, the resolution at which the symptoms are parsed
makes a difference; although the taxometric evidence in relation
to the broad category of eating disorders is mixed (Haslam,
McGrath, Viechtbauer, & Kuppens, 2020), results from a number
of studies indicate that bingeing is probably taxonic, whereas food
restriction is not (Hilbert et al., 2011; Thomas et al., 2015;
Williamson, Gleaves, & Stewart, 2005; Zheng et al., 2019).

Figure 3 illustrates both the overlap and the differences
between the FSD categories and three core dimensions of trans-
diagnostic models – externalizing, internalizing, and thought dis-
order. In addition, the HiTOP distinguishes between
“disinhibited” and “antagonistic” externalizing symptoms and
includes a detachment and a somatoform spectrum (Kotov
et al., 2017). Autism still lacks a place in the HiTOP taxonomy,
although this is an active area of investigation (e.g.,
Rodriguez-Seijas et al., 2020). As can be seen from the figure,
the defense activation (D-type) category overlaps to a large extent
with the internalizing spectrum, and maintains the heuristic dis-
tinction between “fear” and “distress” disorders (see Kotov et al.,
2017). At the same time, there are important differences: most
notably, eating disorders (which are especially hard to square
with the internalizing-externalizing distinction) are split between
the fast and slow spectra, BPD is classified as an F-type condition,
and OCD includes an S-type variant. Whereas the HiTOP locates
APD symptoms within the detachment spectrum (which in turn
is nested within a psychosis superspectrum; Kotov et al., 2020),
the FSD model regards APD as a more severe variant of SAD
and includes it in the defense activation cluster. Similar consider-
ations can be made with respect to externalizing conditions.
Finally, the FSD model does not have a separate classification
for thought disorders, and the relevant conditions are split
between the fast and slow spectra (plus the D-type variant of
OCD, which is regarded as a disorder of hyperactivated harm pre-
vention mechanisms).

The meaning of the “p factor”

The basic dimensions described by the HiTOP and related trans-
diagnostic models (internalizing, externalizing, thought disorder,
and so forth) are not independent, but instead show a pattern
of positive correlations. By fitting factor-analytic models to the
data, it is possible to extract a generalized factor of psychopathol-
ogy that cuts across symptom dimensions – the so-called “p fac-
tor” (Caspi & Moffitt, 2018; Caspi et al., 2014, 2020; Lahey,
Krueger, Rathouz, Waldman, & Zald, 2017a, 2017b). The
HiTOP provisionally includes the p factor as a higher-order
dimension in the upper stratum of the taxonomy (Conway
et al., 2019; Krueger et al., 2018). The p factor is about 50% her-
itable; across a range of developmental periods and in both com-
munity and clinical cohorts, higher scores on the p factor have
been correlated with high neuroticism, low agreeableness (antag-
onism), low conscientiousness, impulsivity, intellective deficits/
low IQ, reduced neural integrity (e.g., white matter microstruc-
ture), and early adversity and trauma (Allegrini et al., 2020;
Caspi & Moffitt, 2018; Caspi et al., 2020). In addition, higher
scores on the p factor have been associated with self-harm and
suicidal ideation (Haltigan et al., 2018).
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Many researchers view the p factor as a broad, nonspecific lia-
bility that increases the risk for mental disorders across the board
(see Caspi & Moffitt, 2018; Conway et al., 2019). The framework
we have presented suggests a different interpretation. From the
standpoint of the FSD model, the seemingly unitary p factor is
a heterogeneous construct, arising from a mixture of three largely
independent functional components: fast life history strategies
(reflected in impulsivity and antagonism), (b) generalized activa-
tion of defensive mechanisms (reflected in elevated neuroticism),
and (c) low cognitive ability (Del Giudice, 2018). Interestingly,
Caspi and Moffitt (2018) discussed negative affect, poor impulse
control, and cognitive deficits as three alternative hypotheses
about the nature of the p factor; the FSD model views them as
markers of three fundamental dimensions of individual variation
that affect the risk of psychopathology through specific etiological
pathways. A unique prediction stemming from this perspective is
that, since the p factor partly reflects a dimension of fast life his-
tory strategy, slow spectrum disorders (such as high-functioning
autism, OCPD, and certain subtypes of eating disorders and
OCD) should be less strongly associated with the p factor than
their fast spectrum counterparts (Del Giudice, 2016c). (One
does not expect a simple negative association with p, because
S-type disorders overlap with D-type disorders and can be exac-
erbated by cognitive deficits.) Of course, a functionally heteroge-
neous dimension can still have descriptive and clinical utility
(Meehl, 1993). At the same time, unitary conceptions of the p fac-
tor (e.g., as a dimension of “disordered thought”; see Caspi &
Moffitt, 2018) may lead researchers to blur important boundaries,
and ascribe distinct etiological processes to the same nonspecific
source.

The idea of p as a radically heterogeneous construct was sup-
ported by a simulation study in which symptom scores were gen-
erated according to an early version of the FSD model, but
analyzed with the same factor-analytic models employed in
empirical studies of the p factor (Del Giudice, 2016c). As pre-
dicted, standard factor-analytic techniques recovered distinct

internalizing, externalizing, and thought disorder factors, as well
as a general p factor – none of which figured in the true model
used to generate the data. There are two main reasons for these
surprising findings. First, transdiagnostic models such as the
HiTOP currently lack the notion of functional subtypes; because
transdiagnostic dimensions such as “internalizing” and “external-
izing” are based on symptom correlations, they cannot be used to
distinguish between similar constellations of symptom that arise
for functionally different reasons. Second, the factor-analytic
models that are most commonly employed in this area assume
linear relations between factors, and hence are unable to recover
nonlinear relations between constructs (e.g., the risk for defense
activation disorders increases at both ends of the fast–slow con-
tinuum). While these results do not prove that the FSD model
is correct, they do cast doubt on a unitary interpretation of the
p factor. Similarly, Watts, Poore, and Waldman (2019) concluded
that the p factor is more likely to reflect an “amalgam of psycho-
pathology” rather than a generalized liability. The life history
framework goes one step further by offering a functional interpre-
tation of the main components summarized by the p factor.

Conclusion

Meaningful progress in the study of psychopathology will require
a combination of high-quality empirical data and well-grounded
theory. Transdiagnostic models such as the HiTOP offer a parsi-
monious description of the structure of mental disorders, but so
far have not been able to move from empirical generalizations
to a genuine theoretical framework for the discipline (Dalgleish
et al., 2020). Other theoretical approaches highlight important
functional principles, but are too narrow to answer outstanding
questions about comorbidity, heterogeneity, individual differ-
ences, and development. We concur with Brüne et al. (2012)
that a coherent understanding of psychopathology will remain
elusive until researchers adopt a thoroughly evolutionary view
of the human mind/brain and its disorders. From this broad

Figure 3. Overlap and differences between the fast–slow–defense (FSD) classification and the core dimensions of transdiagnostic models. Asterisks denote con-
ditions that are regarded as “interstitial,” or have been assigned to different spectra by different authors. See Figure 2 for acronyms. Reproduced with permission
from Del Giudice (2018).
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metatheoretical perspective, we presented a life history framework
for the analysis of mental disorders and a taxonomy based on its
concepts, the FSD model (Del Giudice, 2018). To be sure, addi-
tional work is needed to test the empirical predictions of the
model, extend its coverage, and refine it from a theoretical stand-
point. Nonetheless, we believe that this approach has already
shown considerable potential and heuristic value. We hope that
researchers in the field will find it exciting as we do, and begin
considering it as a source of ideas for empirical studies, as well
as a promising candidate for integration with other theoretical
models.
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