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					This chapter covers two important clinical applications of evolutionary
						psychopathology: (1) evolutionary-inspired psychological interventions, and
						(2) integration of evolutionary insights into couples therapy.

					
						Applications of Evolutionary Psychology in the Treatment
							of Mental Disorders

						In recent years, there has been an outpouring of attempts at evolutionary
							hypotheses of mental disorders. Different authors have proposed
							evolutionary explanations for depression (Durisko et al., 2015),
							anxieties (Gilbert, 2001; Nesse, 1998), schizophrenia (Crow, 2000), and
							personality disorders (Glenn et al., 2011; Gutiérrez et al., 2013;
							Hertler, 2014; Molina et al., 2009; O'Reilly et al., 2001), to name a
							few.

						Evolutionary explanations of mental disorders typically focus on the role
							of the symptoms in increasing fitness, seeing them as evolved strategies
							serving an organism's goal to survive and reproduce, or, conversely,
							center on the mismatch between our adaptations, evolved during the
							Environment of Evolutionary Adaptedness, and the modern world.

						An important practical question that arises from this substantial body of
							work revolves around the clinical implications of such theories.
							Although still speculative for the most part, evolutionary explanations
							of mental disorders do raise the intriguing possibility that
							psychological interventions that target fitness could have unique
							clinical benefits, which can go above and beyond those of current
							treatments.

						To this end, clinical psychologists, psychotherapists, or clinical
							researchers have attempted to bridge the gap between evolutionary theory
							and clinical practice by developing protocols that integrate
							evolutionary insights into the treatment of mental disorders. Some of
							these protocols have been tested
							in randomized clinical trials with active comparators, while others have
							led to case studies or small-n pilot studies with no comparators.
							Also, some of these insights have been used in a cross-diagnostic manner
							– that is, same principles applied to various conditions – while others
							are specific to certain disorders.

						Alfonso Troisi and Michael McGuire have proposed that an evolutionary
							therapy's main aim is to increase a patient's short-term biological
							goals. In this light, evolutionary psychopathology makes the distinction
							between mental disorder and mental suffering, seeing many mental
							symptoms as adaptive reactions to situations associated with negative
							cost–benefit outcomes, which should not be treated if they do not cause
							distress (Troisi and McGuire, 2014).

						More specifically, in the view of Troisi and McGuire (2014), an
							evolutionary-driven therapy should (1) address cost–benefit outcomes;
							(2) facilitate the development of revised models of the social
							environments; and (3) aid the patient in developing capacities to
							achieve biologically relevant goals. This therapy should attempt to
							refine traits or to foster the use of alternative capacities that can
							help to achieve high-priority goals. In the more difficult cases, the
							authors argue, therapy should encourage patients with suboptimal
							functional capacities to actively search for environments where they can
							be successful in reaching high-priority goals (Troisi and McGuire,
							2014).

						
							Evolutionary Psychology and Case
								Conceptualization

							Case conceptualization – an explanation, offered by the therapist, of
								the problems bothering a patient – addresses the mental problem and
								its possible causes, the ethio-pathogenetic processes presumed to be
								involved, and the positive or adverse effects of the proposed
								treatment. The efficient conceptualization of a problem can generate
								positive expectations about the treatment as well as a sense of
								prediction and control in the patient, which can facilitate recovery
								(John and Segal, 2015; Kuyken et al., 2008).

							Historically, Sigmund Freud was the first to introduce case
								conceptualization as a key element in psychotherapy, through the
								analysis of the latent content of the dreams and interpretation of
								the neurotic symptoms (Freud, 2017). Today, case conceptualization
								is used in many therapeutic approaches. For instance, Cognitive
								Behavioral Therapy (CBT), one of the most widely used interventions
								for anxiety and depression, typically includes information about the
								causal mechanisms of the problem, that is, proximal causes of
								psychopathology, thus answering the ‘how’ questions from the ABC1 model (Ellis, 1994;
								Ellis et al., 2007).

							Case conceptualization in modern psychological interventions,
								however, typically includes only information about proximal causes
								of the symptoms. For instance, the ABC model leaves out the ‘how’
								questions, focusing almost exclusively on the immediate mechanisms,
								such as dysfunctional thinking (Lam and Gale, 2000).

							Some therapeutic schools do offer distal explanations of symptoms,
								but none of them goes so deep as to bring into the therapeutic
								discourse, in a coherent, unified manner, the factors, forces, and
								elements that have shaped the evolution of our species. For example,
								psychoanalysis, the first school of thought that brought into
								discussion the distal causes of psychopathology, explains phobias
								through repression and displacement. A conflict originates in
								childhood and that conflict is either repressed or displaced onto
								the feared object. As an illustrative example, in ‘Notes upon a case
								of obsessional neurosis’ Freud attributed the Rat Man's fear of
								relatives dying from being burrowed through by rats to guilt
								originating from a repressed desire he had earlier to see women that
								he knew naked (Williams, 2008). A phobia of snakes, from the same
								psychoanalytical perspective, was an unconscious fear of something
								else, which was to be unraveled in therapy through dream
								interpretation or analysis of slips of tongue.

							Evolutionary psychopathology
								makes one giant leap further and addresses the distal,
									evolutionary causes of mental illness, namely, the
								evolutionary factors and forces that might be at the root of the
								presenting symptoms. By addressing the evolutionary causes of
								behaviors, evolutionary psychopathology finds itself in the
								privileged – and unique, to some extent – position to offer
								explanations of symptoms that typically make much sense to
								patients.

							By offering evolutionary explanations of symptoms, evolutionary
								psychology can enhance case conceptualizations of various treatment
								approaches in meaningful ways, potentially leading to better
								therapeutic outcomes. For instance, incorporating information about
								the hypothesized adaptive functions of the symptoms in the
								ABC, or the further refined ABCDE model (Ellis, 1994; Ellis et al.,
								2007), can lead to answers to ‘why’ questions, thus giving the
								patient a broader and more meaningful understanding of the problems
								they are confronting, which can lead to better acceptance.

						

						
							Integration of Evolutionary Principles in Specific
								Forms of Therapy

							There have been several attempts to integrate evolutionary insights
								into various therapies in recent years. We begin by briefly
								describing the possible evolutionary resuscitation of Freud's
								psychoanalysis and Jung's analytical therapy and continue with a
								presentation of several evolutionary-driven therapy protocols that
								have been tested in randomized clinical trials. We will end this
								section with a brief presentation of the potential applications of
								evolutionary conceptualizations to other types of mental
								conditions.

						

						
							Psychoanalysis

							Evolutionary psychotherapies place substantial importance on the
								therapeutic relationship. This is not something new. A century ago,
								Sigmund Freud also made this central in his psychoanalytical
								psychotherapy. Indeed, one of the fundamental tenets of
								psychoanalytical psychotherapy is complete disclosure and
								communication: the patient is required to disclose anything that
								comes to their mind, without censorship. Thus, in Freudian
								psychoanalysis, the therapist took a central role in patients’
								lives, since he would learn information about them that no one else
								was privy to. This unique and extremely close relationship (sessions
								were held several times per week) made Freud realize that it played
								a major role in the therapeutic outcomes and subsequently led to the
								definition of important constructs such as ‘transference’, which
								slowly replaced the initial emphasis on sexual symbolism with more
								nuanced understandings of the therapeutic alliance.

							Some scholars note that many psychotherapies – including evolutionary
								interventions –do not place sufficient importance on the
								relationship between the client and the therapist, or they may use
								that relationship to manipulate patients in what the therapist
								believes is in his own best interests. Kriegman (2000) argues that
								evolutionary insights can help reduce this risk in all forms of
								therapy, including psychoanalysis. Since psychoanalysis revolves
								around a deep relationship between two unrelated individuals and
								since one evolutionary principle is that we are hardwired to operate
								for our own benefits, it follows that the power the therapist has
								over the patient may sometimes be used to further the interests of
								the therapist, even if unconsciously (Kriegman, 1998). Becoming more
								aware of the distal mechanisms responsible for human behavior will
								place a therapist in a better position to avoid confusion between
								proximal and distal causes, ultimately benefitting the patient. For
								instance, as Kriegman describes hypothetically, a woman who dresses
								provocatively but is angered when perceived as a sexual object can
								be seen by an analyst as having an unconscious wish to be ravished
								or raped, with anger being a reaction formation. From an
								evolutionary lens, however, this interpretation might reflect a mix
								between projections of male
								wishes and confusion of proximal (dressing sexily) and ultimate
								causes (woman's self-interest enhancement through the stimulation of
								men). Becoming more aware of such nuances can help the therapeutic
								process and, therefore, evolutionary interpretations can bring value
								to such clinical situations.

						

						
							Jungian Analytical Therapy

							While for classical psychoanalytical therapy the answer to the
								central question of what is wrong with the patient is their
								repressed memories, which the therapist tries to bring to the
								conscious level using strategies such as interpretation of dreams or
								slips of the tongue, in Carl Gustav Jung's analytical therapy it is
								the archetypal intent that needs to be freed to unleash the
								patient's full potential (Stevens, 2000).

							Jung's theory of archetypes – universal, innate, archaic patterns and
								images of evolutionary origins that stem from the collective
								unconscious and which are the psychic counterpart of instinct –
								closely anticipated the notions of evolved mechanisms (innate
								strategies or algorithms) present in evolutionary theories today.
								Indeed, Jung rejected the tabula rasa understanding of human
								mind, common to his contemporaries (notably, John Watson in the
								United States) and replaced it with a theory that included the
								enormous influence of evolutionary factors on human behavior. Like
								evolutionary psychologists today, Jung argued that homeostasis,
								epigenesis, and adaptation are at the basis of the human psyche
								(Stevens, 1982, 1999), a paradigm that was in stark contrast to the
								blank-slate view of the mind from the Standard Social Sciences
								Model. Jung also rejected the sexualized Freudian interpretation of
								complexes such as Oedipus, anticipating the later works of John
								Bowlby, who argued that a child is attached to his/her mother
								because she is the caregiver (Bowlby, 1983, 2005). Also, of note, in
								clinical practice, Jung rejected Freud's cold objectivity in the
								therapeutic relationship, replacing it with something common in
								evolutionary therapies today, namely, the emphasis on a warm,
								reciprocal alliance.

							Not unlike the mismatch hypothesis (Giphart and van Vugt, 2018),
								psychopathology, in the Jungian paradigm, occurs when environmental
								mismatches at critical developmental stages lead to malfunction in
								‘archetypal’ strategies (Stevens, 2000). Evolutionary psychology can
								add to analytical therapy the critical element of an even broader
								view of self than Jung conceived. Armed with modern knowledge about
								the functions of psychological mechanisms, therapists nowadays can
								bring into the clinical conceptualization a more expanded
								conversation about the role of these mechanisms in mental
								illness.

						

						
							Evidence-Based Evolutionary Interventions

							After this brief theoretical presentation of the ways in which
								evolutionary insights can aid Freudian and Jungian therapies, we
								continue, in the section that follows, with the presentation of
								results from several empirical studies that have examined the
								benefits of integrating evolutionary insights into the treatment of
								depression and personality disorders.

						

						
							Depression

							A Rwandan man once described the Rwandan treatment for depression to
								the 2001 National Book Award winner Andrew Solomon like this:

							
								You know, we had a lot of trouble with Western mental health
									workers, especially the ones who came here right after the
									genocide. They came and their practice did not involve being
									outside in the sunshine… which is, after all, where you begin to
									feel better. There was no drumming or music to get your blood
									flowing again – when you're depressed and low you need to have
									your blood flowing. There was no sense that everyone had taken
									the day off so that the entire community could come together to lift you up and
									bring you back to joy. There was no acknowledgement of the
									depression as something invasive and external that could
									actually be cast out of you again. Instead, they would take
									people one at a time into these dingy little rooms and have them
									sit around for an hour or so to talk about bad things that had
									happened to them. We had to ask them to leave the country.
									(Taljaard, n.d.)

							

							While this description of an intervention for depression is in stark
								contrast to the standard one-hour-weekly therapy sessions common in
								Western cultures, it would not surprise an evolutionary therapist.
								Evolutionary psychopathologists view mild and moderate depression as
								functional states, serving adaptive functions (for a review, see
								Durisko et al., 2015). For instance, as early as the 1990s, some
								authors conceptualized depression as a warning signal that biosocial
								goals have not been achieved (Nesse, 1991). The clinical implication
								of this line of thought is that finding solutions to reset the
								cost–benefit balance in favor of the patient should make depressed
								mood subside.

							In one of the earlier attempts at incorporating evolutionary insights
								into therapy for depression, McGuire and Troisi presented a clinical
								case of a patient who was depressed because of her inability to have
								children (i.e., major direct fitness problem). The treatment focused
								on addressing the dysregulating effects of the patient's inability
								to reproduce, and, crucially, also formulated strategies to help
								this patient's fitness through kin investment (i.e., inclusive
								fitness) (McGuire and Troisi, 1998: 270–271).

						

						
							Treating Depression Downhill

							One evolutionary-based intervention protocol for depression is
									Treating Depression Downhill – TDD (Krupnik, 2014). TDD
								relies on an experiential approach and involves three distinct
								phases: (1) exploratory, in which the patients gain insight into
								their experience of defeat; (2) acceptance, in which the patients
								terminate protest, that is, accept defeat as an immutable fact of
								their lives. This phase, which is the analogue equivalent of
								exposure therapy in anxiety disorders, is the centerpiece of TDD, as
								it facilitates the transition from protest to acquiescence; and (3)
								behavioral activation without the functional analysis component.
								Throughout TDD treatment, cognitive reappraisal takes place,
								following standard cognitive therapy approaches (e.g., analysis of
								distortions).

						

						
							Evidence in Favor of TDD

							A preliminary study testing the efficacy of TDD was conducted in the
								form of a pilot observation on a sample of 12 participants, who met
								for 24 biweekly, 90-minute-long sessions (Krupnik, 2014). The
								protocol demonstrated effectiveness and specificity for depression,
								differentiating it from anxiety and personality disorders. The
								results showed marked decline in depressive symptomatology; however,
								the study was underpowered and the tentative trends in the dynamics
								of the participants’ scores did not reach statistical significance.
								The TDD protocol needs further testing in randomized controlled
								studies in comparison with established protocols for depression to
								better establish its efficacy.

							Since not all clients can engage in mindfulness, which is a key
								element in the acceptance phase in TDD, the same author replaced, in
								a further case study on a medicated patient, the acceptance phase
								from TDD with eye movement desensitization and reprocessing – EMDR
								(Shapiro, 2017). In this study, EMDR was used in a truncated form,
								and the nature of the targets was the subjective perception of loss,
								rather than actual events, while reappraisal took place along the
								protest–acceptance axis. The results showed that, at the end of the
								treatment and at follow-up assessment, the patient reported a more
								accepting disposition and decreased depressive symptoms (Krupnik,
								2015).

							
							Following the same line of investigation, another study conducted by
								the same author reported a case series of 21 military personnel
								diagnosed with depressive disorders, who received a course of
								TDD-EMDR (Krupnik, 2018). By the end of treatment (12 sessions), 80%
								of completers (n = 15) did not meet the criteria for
								depressive disorder and they showed a significant reduction in
								scores on the Beck Depression Inventory-II – BDI-II (Beck et al.,
								1996) with a large effect size (d = 2.8) and an increase in
								accepting disposition (d = 1.8) on the Acceptance and Action
								Questionnaire (Bond et al., 2011). Non-completers showed a similar
								decrease in the BDI-II scores at mid-treatment. The author observed
								no statistically significant decrease in anxiety symptoms on the
								BDI-II. These results suggest that TDD-EMDR may be an effective
								treatment for depressive disorders (Krupnik, 2018). They also
								indicate that this type of intervention may target depressive over
								anxiety symptoms (Krupnik, 2018), as was previously observed for the
								original TDD pilot study (Krupnik, 2014).

						

						
							Therapeutic Lifestyle Change for Depression
								(TLC-D)

							Another attempt to incorporate evolutionary-inspired interventions in
								therapy is the Therapeutic Lifestyle Change for Depression (TLC-D)
								protocol (Karwoski et al., 2005), which includes several
								evolutionary elements thought to have positive effects on mood.
								TLC-D combines several relevant factors, some of which are
								evolutionary-relevant, that are shown to be effective in the
								treatment of depression. These factors include:

								Omega-3 fatty acid consumption (Peet and Horrobin,
										2002).
	Bright light exposure (Martiny et al., 2005).
	Sleep hygiene (Mayers and Baldwin, 2006).
	Aerobic exercise (Blumenthal et al., 2007).
	Anti-rumination exercises (Fennell and Teasdale, 1987).
	Social support (George, 1989).


						

						
							Evidence in Favor of TLC-D

							Karwoski et al.'s (2005) protocol was retested with additional data
								and gender comparison by Jacobson et al. (2007). The authors
								examined TLC-D on 81 patients who underwent 12 sessions of TLC-D
								therapy, with follow-up evaluations at three and six months. The
								experimental group was compared to a Treatment as Usual (TAU) group,
								representing one-third of the sample. The results showed that the
								TLC-D group outperformed the control group. The results also showed
								that, at the end of the therapy, participants averaged a 17.8%
								decrease in BDI-II (Beck et al., 1996) scores, which represented a
								statistically significant 60.6% reduction from baseline. These
								improvements were stable, showing a 67.7% reduction at three-month
								follow-up, and 64.0% reduction at six-month follow-up.

							Further research on TLC-D continued to show promising results. In a
								study conducted by Botanov et al., (2012), 29 patients were
								recruited into a TLC-D protocol, in a two-to-one random assignment
								(22 in TLC-D and 7 in TAU). The participants underwent 12 sessions
								of group therapy over 14 weeks and were assessed weekly with the
								BDI-II (Beck et al., 1996). The results showed a clinically
								significant response (>= 50% reduction in BDI-II scores) in 77.3%
								of the participants in the TLC-D condition versus 28.6% in the TAU
								condition, and, notably, no significant change in BDI-II scores was
								observed from treatment end to six-month follow-up, suggesting low
								relapse rates post-treatment.

						

						
							Cognitive Evolutionary Therapy for Depression
								(CETD)

							Another clinically tested evolutionary-driven intervention protocol
								for depression is Cognitive Evolutionary Therapy for Depression
								(CETD) (Giosan, 2020; Giosan, Cobeanu, Wyka, et al., 2020; Giosan,
								Cobeanu et al., 2014). As conceptualized by the authors, besides targeting the
								proximal causes of depression as is standard in CBT, CETD focuses on
								distal causes as well, such as inclusive fitness or reproductive
								success. While sharing common underpinnings with CBT, CETD adds the
								inclusion of evolutionary conceptualizations of the patient's
								symptoms and the targeting of fitness-related problems. Very much
								unlike classical Cognitive Therapy for Depression, in which the
								problems that preoccupy the patient are identified by the patients
								during the therapy sessions, CETD starts from the premise that
								depressive symptoms reflect fitness difficulties, some of which are
								unknown to the patients, and which can be identified via an
								evaluation of the patient's fitness prior to the first
								session. By identifying a patient's fitness problems at intake, the
								CETD therapist thus is pre-equipped with this knowledge at the first
								session and can start working with the patient on problematic areas
								right away.

							Along with these evolutionary-driven behavioral activations,
								discussions about human nature from evolutionary perspectives are
								also taking place during CETD, such as modularity (Cosmides and
								Tooby, 1994), parental investment theory (Buss et al., 1990),
								conspicuous consumption (Sundie et al., 2011), or costly signaling
								theory (Fraser, 2012), all of which can facilitate acceptance, a key
								CBT ingredient (Chamberlain and Haaga, 2001).

							The instrument that CETD therapists use to identify a patient's
								fitness difficulties is the Evolutionary Fitness Scale – EFS
								(Giosan et al., 2018). The EFS is a 58-item scale assessing
								mismatches between the Environment of Evolutionary Adaptedness and
								the modern world, such as in physical activity or nutrition,
								environmental misfits, or fitness-related factors such as health of
								the actor, his/her partner and their extended families,
								attractiveness (both of the actor and partner), status, resource
								control, extended family, social capital, and mate value. Some
								examples of items are: ‘I visit my relatives frequently’, or ‘I am
								an active outdoors person’, which are actionable in therapy.

							The CETD manual (Giosan, 2020) provides the evolutionary therapist
								with concrete examples of therapeutic interventions on each of the
								EFS items. For instance, a negative endorsement of the EFS item ‘I
								have at least one best friend’ should be dealt with by exploring the
								reasons and refuting dysfunctional thinking, as well as exploring
								modalities to increase connectedness with at least one non-relative.
								Likewise, a negative endorsement of the EFS item ‘My family brag
								about me’ should be dealt with by discussing solutions to increase
								status and dominance (e.g., more education if appropriate, job
								change, community involvement, etc.) (‘Darwinian Psychotherapy’,
								2019; Giosan, 2020).

							As far as the therapeutic alliance is concerned, the CETD protocol
								advocates that the therapist go beyond the recommendations of
								interventions such as Rational Emotive Behavior Therapy – REBT
								(where the alliance is centered on unconditional acceptance,
								empathy, humor, and genuineness) or psychoanalysis (friendly
								neutrality) and try to become a patient's psychological kin,
								while maintaining a safe set of boundaries (“Darwinian
								Psychotherapy,” 2019; Giosan, 2020). This approach is in line with
								the suggestions of other evolutionary psychopathologists, who
								emphasize rapport between the therapist and patient (Troisi and
								McGuire, 2014: 34), question the efficacy of one-hour-per-week
								therapy sessions (Gilbert et al., 2014: 19), or propose that
								depressed patients may even need ‘therapeutic cheerleading’
								(Markowitz, 1994; Michels, 1997).

							While many evolutionary therapists argue for a stronger connection
								between the therapist and the depressed patient than the one
								advocated by other therapeutic paradigms, support for such an idea
								predates these recent developments in evolutionary psychotherapy.
								The early and fascinating work of Jerome Motto, who found that
								simply mailing personally signed ‘Caring Letters’ to people who had
								attempted suicide drastically reduced future suicide attempts, as
								people felt more connected
								to the therapist communicating with them, illustrated the importance
								of therapeutic rapport (Motto, 1976). The ‘Caring Letters’ approach
								has been revised to include a form of intervention that essentially
								makes the therapist available almost continuously, and the results
								of this kin-like therapeutic relationship are promising. (For a
								detailed account of this project, including historical aspects, see
								James Cherkis’ (n.d.) excellent article in Huffington Post, https://bit.ly/2NqSWeC).

						

						
							Evidence in Favor of CETD

							In a case study examining the potential benefits of CETD, Giosan,
								Muresan et al. (2014) used this protocol on a patient with an intake
								score of 22 on the BDI-II (Beck et al., 1996) and a diagnosis with
								depression made with the Structured Clinical Interview for the DSM
								(SCID) (First et al., 1997), who presented deteriorating functioning
								(school performance) and quality of life following a recent
								break-up. An assessment of her perceived fitness with the EFS
								(Giosan et al., 2018) revealed deficiencies in self-image, healthy
								eating habits, and physical activity. The patient was offered a
								cognitive-evolutionary conceptualization of her symptoms that
								centered on the distal causes of depression as well as on the
								dysfunctional cognitions that led to symptoms (Giosan, Muresan et
								al., 2014). The treatment focus was to engage the patient in the
								EFS-suggested fitness-increasing activities, while simultaneously
								challenging dysfunctional thinking. The treatment was successful,
								the patient achieving a ~68% reduction in the BDI-II (Beck et al.,
								1996) scores by session 8 (BDI-II = 7), therapeutic gains maintained
								at post-evaluation (BDI-II = 7) and follow-up (BDI-II = 13).

							A randomized, single-blinded active-controlled design (Giosan,
								Cobeanu, Wyka, et al., 2020; Giosan, Cobeanu et al., 2014) expanded
								on this preliminary case study and contrasted the efficacy of CET
								for depression with one of the best validated interventions for
								depression: Cognitive Therapy (CT; Beck et al., 1979). A total of 97
								depressed patients received 12 sessions of either (1) CETD or (2)
								CT. Baseline, mid-treatment, post-treatment, and three-month
								follow-up assessments were conducted. The CT group underwent
								classical cognitive interventions aimed at the correction of
								dysfunctional, automatic thoughts and beliefs hypothesized to be
								implicated in depressive symptoms. These interventions were paired
								with behavioral activation and positive reinforcements. The CETD
								group added specific goals targeted at increasing fitness (see full
								protocol at Giosan, Cobeanu et al., 2014).

							Both interventions led to similar reductions in depressive
								symptomatology, as measured by the BDI-II (Beck et al., 1996), which
								were maintained at three-month follow-up. Although non-significant,
								the CETD group showed a consistent pattern of larger gains (greater
								decreases in BDI-II scores) during the treatment as well as
								post-treatment. Fewer CETD participants were classified as having
								moderate or severe depression over time, with between-group analyses
								showing trend differences at post-treatment.

							The results also showed that the CETD group experienced significantly
								greater reductions in behavioral inhibition/avoidance at both
								post-treatment and follow-up, compared with the CT group. Notably,
								CETD was also significantly superior to CT in increasing engagement
								in social and enjoyable activities at post-treatment. The study
								showed that in the participants receiving CETD, but not in those
								receiving CT, engagement in these activities was directly related to
								decreased symptoms of depression, suggesting that CETD leads to
								greater social reach, which, in turn, might translate into better
								therapeutic outcomes (Giosan, 2020; Giosan et al., 2019; Giosan,
								Cobeanu, Wyka, et al., 2020).

						

						
							Personality Disorders

							Personality disorders are typically perceived as difficult to address
								in therapy, with some of
								them, such as borderline personality disorder, being especially
								prone to de facto demedicalization (Sulzer, 2015). The
								evolutionary scholars Prunetti et al. (2013) developed a protocol
								for Cognitive Evolutionary Therapy specifically aimed at personality
								disorders (CET-PD). CET-PD is based on the Darwinian view that
								humans are driven by evolutionary-selected motivations and develop
								psychopathologies when their biologically relevant goals are not
								met. Thus, failures in patients with personality disorder are
								explained by the authors as resulting from disordered functioning of
								evolutionary-shaped social motives (Prunetti et al., 2013). The
								authors differentiate CET-PD from other treatments from which it
								borrows, such as Cognitive Therapy (Beck, 1976), Rational Emotive
								Therapy (Ellis and Dryden, 2007), and Dialectical Behavioral Therapy
								(Chapman, 2006).

						

						
							Key Elements in CET-PD

							The key elements of CET-PD include:

								Focus on restructuring schemas of self-with-others around
										biologically relevant needs (attachment, caregiving, social
										ranking, mating, cooperation).
	Special focus on the therapeutic relationship. CET-PD places
										importance on the rapport between the therapist and patient,
										with special attention on discovering the specific motive
										that is active during the flow of therapy conversation.
	Assessing interpersonal motivations during the therapeutic
										relationship (e.g., attachment or social rank).
	Managing the therapeutic relationship to prevent/repair
										ruptures.
	Making people aware of how dysfunctional schemas guide
										behaviors.


						

						
							Evidence in Favor of CET-PD

							The authors examined the benefits of CET-PD in an intensive 20-hour
								weekly three-week residential treatment (both individual and group)
								of a wide range of severe personality disorders. Fifty-one patients
								with various personality disorders were assessed at admission,
								discharge, and three-month follow-up and the outcome measures
								consisted of self-reported depression, anxiety, general symptoms,
								duration of inpatient admissions after the program was over, and
								continuation in an outpatient program. The results suggested that
								CET-PD was effective in reducing the level of depression and
								anxiety, with a change that was stable for trait anxiety. Obsessive
								symptoms, paranoid ideation, psychoses, and feelings of
								self-inadequacy and inferiority diminished. Overall, the results
								showed an improvement in psychopathology after release and in
								follow-up sessions, a decrease in the number of further hospital
								admissions, and an increased level of outpatient therapy attendance
								(Prunetti et al., 2013).

						

						
							Potential Applications of Evolutionary
								Conceptualizations to Other Mental Conditions

							In the previous section, we reviewed the possible integration of
								evolutionary insights in psychoanalysis and analytical
								psychotherapy, and we summarized the results from controlled studies
								that examined the efficacy of evolutionary interventions for
								depression and personality disorders. In the next section, we
								briefly present, in a speculative manner that needs further testing
								in controlled trials, some potential applications of evolutionary
								conceptualizations to the treatment of other mental conditions.

						

						
							Postpartum Depression

							Conceptualizing postpartum depression as an adapted response to
								unfavorable circumstances (e.g., child sickness, lack of resources
								or support) (Hagen, 1999), evolutionary mismatch (Crouch, 1999), or
								age (Bottino et al., 2012) may make a patient suffering from it more
								likely to recover. A treatment aimed at increasing fitness (e.g., by
								focusing on resource acquisition) may be better than correcting dysfunctional beliefs
								(‘I am a bad mother’). From an evolutionary perspective, cognitive
								techniques could be tried to increase the perceived benefits of
								having a child and reduce the perceived costs. Such a strategy might
								lead to a decrease in the severity of postpartum depression
								precisely because it addresses evolutionary causes. For instance, a
								young mother could understand that her symptoms do not reflect her
								incapacity as a mother, but, rather, a mechanism by which she is
								asking for help. Thus, the intervention could focus on coping
								mechanisms and problem-solving targeting the fundamental causes of
								the symptoms, addressing not only the depressive symptoms per
									se, but also the situation that led to them (decreased
								fitness).

						

						
							Anxiety Disorders

							By distinguishing between situations in which anxiety is disabling
								(when medication can be useful) and those where anxiety may be
								adaptive, evolutionary theories can offer meaningful case
								conceptualizations that can help patients to accept these symptoms
								and possibly reduce impairment. For instance, a debilitating phobia
								of snakes might be accepted and dealt with better by a patient if it
								is explained to her that fear of snakes is an evolved fear which
								increased the likelihood of survival in ancestral times (Marks and
								Nesse, 1994) and that her extreme anxiety around such stimuli is not
								a brain disorder, but an evolved, normal mechanism that may be
								functioning in overdrive. Similarly, in Obsessive Compulsive
								Disorder, conceptualizing the symptoms as exacerbated mechanisms to
								facilitate reproduction and protect offspring (Feygin et al., 2006)
								can lead to better acceptance of the symptoms, a key element in the
								recovery process (Chamberlain and Haaga, 2001).

							One of the most common forms of anxiety, social anxiety (SA), is
								particularly resistant to treatment, with only about half of
								patients showing improvement, even when gold-standard treatments,
								such as CBT, are used (Loerinc et al., 2015). Conceptualizing SA as
								one of the poles (besides social dominance) necessary to maintain
								social order (Öhman, 1986), or as a vestigial response to social
								threat (Trower and Gilbert, 1989), may increase a patient's
								acceptance of the symptoms. Moreover, evolutionary understandings of
								SA may serve as a guide in therapeutic decisions. For instance, in
								some cases, just treating symptoms (through gradual exposure, for
								instance) may not be enough, and a discussion about eliminating or
								modifying the circumstances that elicit symptoms may be in order
								(Brosnan et al., 2017).

							Providing patients with evolutionary explanations of phobic symptoms
								is not possible in all the cases, so only some patients will benefit
								from this kind of evolutionary-aided case conceptualization. This
								approach is suitable in the case of patients with fears of
								biologically relevant stimuli, such as heights, public speaking,
								dark, blood, or certain types of animals, who could benefit from
								logical distal explanations of the symptoms, and less so, if at all,
								in the case of patients presenting fears of evolutionary-irrelevant
								objects, such as a fear of cotton balls or certain colors.

							In other words, while evolutionary explanations of anxieties can be
								helpful in treatment, this does not mean a replacement of current
								explanations, which typically rely on either proximal causes or
								distant, but not evolutionary ones (e.g., childhood traumas). On the
								contrary, multi-layered explanations (evolutionary, developmental,
								proximal mechanisms) should be used, with evolutionary insights
								helping in the creation of a more comprehensive causal picture of
								the problems bothering a patient.

						

						
							Dysmorphic Disorder

							Dysmorphic disorder is explained evolutionarily through one's attempt
								to compare with others and
								the avoidance of rejection or ridicule, which are linked to lower
								status and lower mate value (Veale and Gilbert, 2014). Understanding
								the context and functions of the behaviors associated with this
								condition can be critical for the success of an intervention,
								especially when the patient has aversive emotions, such as shame or
								rejection, which have not been properly processed (Veale and
								Gilbert, 2014). Cognitive behavioral techniques for treating this
								condition could be improved through the analysis of the functions
								and contexts in which the behaviors appear. This can be realized via
								multiple routes, such as (1) linking the body-related fears to fears
								of rejection or to emotionally charged memories; (2) rewriting of
								the narrative; (3) providing an evolutionary context that separates
								the symptoms from the feelings of shame and the affected person; or
								(4) the direct targeting of the feelings of shame and self-criticism
								and the development of social skills through compassion (Veale and
								Gilbert, 2014).

						

						
							Post-Traumatic Stress Disorder (PTSD)

							Evolutionary hypotheses of PTSD center on evolved mechanisms of
								avoiding dangers (Silove, 1998; Wiedenmayer, 2004). Once a person
								has been exposed to a traumatic event, they will automatically learn
								to avoid that type of situation, thus increasing their survival
								chances. In some vulnerable individuals, this learning can be
								excessive or hard to stop. While validated evolutionary
								interventions for PTSD have yet to be reported, the reinterpretation
								of PTSD symptoms as produced by adaptations to protect an individual
								from future harm, mechanisms that are found in other species as well
								(Zanette et al., 2019), can help patients to better understand and
								accept the condition and may improve the therapeutic benefits
								offered by validated interventions for PTSD, such as Gradual
								Exposure Therapy. Furthermore, some authors have found a link
								between life history and PTSD (Giosan and Wyka, 2009), which might
								lead to novel, reproductive strategies-based intervention protocols
								in the future.

						

						
							Eating Disorders

							Evolutionary explanations of eating disorders center on intrasexual
								competition (Li et al., 2010) or on life-history strategy (Mehta et
								al., 2011). Such hypotheses can have clinical implications. As in
								the examples above, an understanding of the mechanisms that activate
								when we eat certain foods can be therapeutically helpful when the
								patient's cognitions are addressed. In cognitive behavioral
								interventions, for instance, such explanations could facilitate the
								psychoeducational aspect of therapy and can also aid in the
								generation of alternative thoughts that are to replace the
								automatic, dysfunctional ones. Furthermore, the integration of
								evolutionary explanations of eating disorders in school curricula
								may put young people in a better position to understand human
								tendencies, which can then act as an important protective
								factor.

						

						
							Substance Abuse

							Evolutionary explanations of substance dependence or abuse revolve
								around the fact that people have consumed psychoactive substances
								over our recent and ancestral history (Dudley, 2004; Sullivan and
								Hagen, 2002), with some authors arguing that drug consumption can be
								associated with fitness benefits (Kirillova et al., 2008). The
								mismatch between the past benefits associated with such behaviors
								and the easy access to such substances in our modern world can make
								some predisposed individuals consume them more, slowly driving them
								into addiction.

							Understanding the distal explanations of substance consumption might
								be useful in therapy, especially in the conceptualization phase of
								an intervention. In substance abuse, patients typically feel guilt
								and shame (McGaffin et al.,
								2013). Evolutionary insights integrated into therapy could
								potentially reduce such reactions, deepening positive therapeutic
								outcomes.

						

					

					
						Applications of Evolutionary Psychology in Couples
							Therapy

						No section on the applications of evolutionary psychology to counseling
							and psychotherapy would be complete without a discussion about the many
							helpful elements that evolutionary psychology can bring to couples
							therapy. Since evolutionary psychology examines the processes that have
							helped our ancestors to survive and reproduce, it is evident that it can
							bring insights into problems typically encountered in couples, such as
							sexual incompatibilities, emotional and/or sexual infidelity, trust,
							gender stereotyping, or control.

						An important class of results generated by evolutionary psychology is
							that, when it comes to mating, men and women are hardwired somewhat
							differently and their strategies to reach a common biological goal –
							reproduction – can, at times, be quite different, which can be a source
							of conflict, potentially leading to the dissolution of the couple.

						Studies on heterosexual mating preferences have documented gender
							commonalities, such as dependability, faithfulness, and kindness
							(Barber, 1995; Buss, 1989; Buss et al., 1990) but also differences, in
							that women are more interested in earning capacity, while men are more
							interested in physical beauty and health cues (e.g., skin smoothness,
							waist-to-hip ratio) of their partners, with overlapping bell curves in
							such tendencies (Buss et al., 1990; Zhang et al., 2018).

						Because women require a minimum of nine months investment (pregnancy) in
							order to be successful at reproduction, and because they cannot have
							nearly as many children as a man can theoretically have, they have
							evolved to be the choosier sex (Hatfield and Sprecher, 2016). In
							contrast, since men can impregnate a large number of women in a short
							period of time, they have evolved stronger preferences for pursuing
							short-term mating opportunities (Schmitt et al., 2003). Studies show a
							gender difference favoring men in the number of sexual partners (Todd et
							al., 2009) and other research has shown differences in sexual fantasies,
							with men being more likely to fantasize about sexual variety (Ellis and
							Symons, 1990). Other studies show that men are more permissive about
							casual sex and have a higher incidence of masturbation (Oliver and Hyde,
							1993) and are more likely to be consumers of pornography (Hald, 2006),
							an element that has been linked to couple dissatisfaction (Stewart and
							Szymanski, 2012).

						Males’ stronger desire for multiple sexual partners comes with a
							substantial threat to marriage, especially since men are sometimes
							willing to leave their children behind for the pursuit of new
							relationships. Indeed, some authors have argued that men live in a state
							of ‘mild torment’ that stems from their propensity for sexual variety
							(Singer, 1985a, 1985b). It is evident that such deeply engrained
							feelings can have catastrophic consequences on a marriage or long-term
							relationship. Therapists must be aware of such mechanisms and address
							them in therapy in a non-judgmental manner, as treating these tendencies
							as a ‘disease’ or lack of character can destroy the therapeutic
							relationship. In addressing such issues, therapists must also be careful
							about balancing male needs and female needs. For instance, some authors
							have stated that promoting commitment in therapy may mean, in fact,
							promoting female reproductive interests at the expense of the male
							reproductive interests (Glantz and Moehl, 2000). Such realities can make
							men feel they are not understood, which can alter the therapeutic
							relationship. Offering explanations of the distal causes of the gender
							differences in sexual preferences is usually a good strategy to navigate
							through these issues in therapy and sometimes helping a man deal with
							his conflicts about commitment
							is better done in one-person therapy (Gilbert et al., 2014).

						Men's stronger preferences for sexual variety are also linked to the
							so-called Coolidge effect, which is the sexual interest in a new female,
							even when the male has reached sexual satiation with his existing
							partner (Buss, 1994; Dewsbury, 1981; Glantz and Pearce, 1989). In
							humans, this phenomenon translates into greater interest for sex outside
							the pair and reduced interest for sex within the pair. This sexual
							boredom, affecting men and, also, women, but for different reasons, can
							undermine a relationship. Therapists who understand that sexual boredom
							is not reversible and that the passion of youth cannot be restored are
							in a much better position to help a couple in need of counseling (Glantz
							and Moehl, 2000).

						Moreover, since women, but not men, are always certain that their babies
							are theirs, men are faced with the uncertainty of paternity, which has
							led to gender differences in the experience of feelings of jealousy.
							Thus, women appear to be more affected by their partners’ emotional
							infidelity, whereas men are more affected by their partners’ sexual
							infidelity (Buss et al., 1992; Daly et al., 1982). This, in turn, makes
							women less likely to forgive emotional infidelity, and men less likely
							to forgive sexual infidelity (Shackelford et al., 2002). The issue of
							jealousy appears often in couples therapy and in many a case one of the
							partners adamantly accuses the other of ‘destroying the relationship’ by
							being too jealous. Indeed, strong feelings of jealousy can lead to
							controlling behaviors (e.g., controlling the partner's social media
							accounts), verbal or physical violence, suspiciousness, isolation of the
							partner from family and friends, and lack of trust, which can undermine
							a relationship until its complete dissolution. Clinicians would be
							well-advised to use evolutionary insights in such situations and explain
							to their clients that jealousy is, at its most fundamental level, a
							universal mate-guarding strategy (Buss, 2000), which has helped us pass
							on our genes to the next generations, and that, barring extreme
							manifestations, such as delusions, it is a normal evolved mechanism that
							we should not be ashamed of. Reinterpretation of jealousy as an
							adaptation that facilitates mate retention may aid in the therapeutic
							process.

						Understanding the important differences in sexual preferences and
							tendencies between men and women can help a couples therapist's attempts
							to heal a fractured relationship. Some authors have argued that some of
							the fundamental principles of therapy, such as communication and sharing
							feelings, fail to take into account core male needs (Glantz and Moehl,
							2000), potentially leading to the inefficiency of the interventions.
							Indeed, men's and women's relating styles are different (Winstead et
							al., 1997), which may make the former harder to engage in psychotherapy.
							Furthermore, the tabula rasa paradigm advocated by the Social
							Science Standard Model assumes no innate gender differences, which may
							lead to unreasonable therapeutic requests of males to reveal inner
							emotions and insecurities (Shem and Surrey, 1998), further damaging a
							potentially already fragile therapeutic relationship. Let's not forget
							that studies have shown that women prefer confident men, who are able to
							protect their partners from other men (Buss, 1989). This can and will
							make a man reluctant to display signals of weakness and subordination
							both in front of his partner and in front of the therapist. Clinicians
							who understand these nuances well are in a better position to establish
							rapport – critical for good outcomes – with a male patient in couples
							therapy. For instance, since status is often a crucial factor for men,
							acknowledging it or working to increase it can be an effective
							therapeutic strategy (Glantz and Moehl, 2000). Similarly, framing
							interventions in concrete economic terms (costs/benefits/advantages), as
							opposed to the more vague ‘better’, can lead to positive therapeutic
							outcomes (Glantz and Moehl, 2000). Furthermore, given the fact that men
							are less likely to disclose emotions and feelings, encouraging
							communication and deep disclosure, especially about weaknesses, may be
							counter-productive in some cases and outright destructive when the disclosure might reveal
							profound couple incompatibilities, such as sexual (Glantz and Moehl,
							2000).

						When the issue of misuse of power, such as anger directed toward family
							members, comes up in therapy, some clinicians have argued that this can
							lead to shaming and the activation of self-defense mechanisms in male
							patients, and that reframing, in the sense of explaining what the
							function of competition among males is, may be a better therapeutic
							strategy, with the important observation that the therapist should not
							recommend that a man simply give in to his partner (Glantz and Moehl,
							2000).

					

					
						Criticism of Evolutionary Interventions

						In the previous sections, we succinctly presented some of the recent
							progress in the field of evolutionary interventions for certain mental
							disorders as well as possible applications of evolutionary insights in
							couples therapy.

						Despite these promising developments, we must note the fact that the
							evolutionary hypotheses of mental disorders are, for the most part,
							speculative and do not have strong empirical support yet. Generally,
							there is rivalry between hypotheses, with little movement toward
							consensus, as well as slow adoption by practitioners. In addition, while
							some of the progress made in evolutionary randomized clinical trials is
							noteworthy, it is very difficult to draw incontrovertible conclusions
							from medical-style randomized clinical trials in this field, except
							perhaps when they can be pooled in bulk as meta-analyses. Even then, it
							is hard to adjust for publication bias, unaccounted placebo effects,
							statistical phenomena, and other confounds (Westen et al., 2004).

						Another point of caution in evaluating the merits of evolutionary
							interventions is the fact that meta-analyses generally show that no
							particular theoretical approach performs markedly better than the rest
							(Cuijpers et al., 2008; Miller et al., 2008; Smith and Glass, 1977), and
							there is no reason to believe that evolutionary therapies are any
							different. Indeed, the most influential factors apparently common to
							virtually all schools are the therapist's technique and the rapport
							between client and therapist (Budge and Wampold, 2015). Since some
							evolutionary therapies (e.g., CETD, described earlier in this chapter),
							place, among others, a premium on the client/therapist relationship,
							further research should examine whether this emphasis might be
							differentially associated with therapeutic success.

						Last, but not least, the evolutionary interventions presented in this
							section have generally addressed specific mental disorders, but there is
							debate in the field whether they exist as ‘real’ natural conditions to
							begin with (First and Pincus, 2009). As such, more cross-diagnostic
							evolutionary interventions should be attempted and tested, since a
							therapy developed for a certain condition (e.g., depression) may well be
							efficient for a different one (e.g., anxiety or self-harm) (Wampold and
							Imel, 2015).

					

					
						Summary

						This chapter briefly presented some of the recent advances in clinical
							applications of evolutionary psychology. Progress has recently been made
							in incorporating evolutionary insights into psychological interventions
							for depression and personality disorders, with several randomized
							clinical trials supporting such approaches already completed. Treatments
							of other psychological problems, such as anxiety, substance abuse, and
							eating disorders, might also benefit from the inclusion of evolutionary
							understandings of symptoms, although such assumptions need to be tested
							in future controlled clinical studies.

						By offering distal explanations of sexual preferences, evolutionary
							psychology may also aid
							substantially in couples therapy. Issues like jealousy or infidelity can
							be better dealt with in couples therapy when they are interpreted
							through evolutionary lenses, potentially leading to better therapeutic
							alliance and outcomes.

						Despite these recent developments, much more research on the merits of
							such approaches should be conducted, as the unclear role of common
							factors in evolutionary therapies, the speculative nature of many
							evolutionary hypotheses of mental disorders, and the lack of controlled
							evolutionary trials on cross-diagnostic symptoms make it hard to draw
							definitive conclusions about the efficacy of such efforts.

					

					
						Note

						
							1 The ABC model proposes that emotions (C) are not
								caused by external events (A), but by beliefs (B) and, in
								particular, irrational beliefs (IB) (Sarracino et al., 2017). The
								ABC model can also be referred to as the ‘ABCDE’ model, where D
								stands for the disputation of beliefs and E stands for new effect,
								the result of holding healthier beliefs (Jorn, 2016).
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						Introduction

						Psychiatry is a branch of medicine that deals with mental disorders that
							manifest themselves through disturbances in cognition, emotions, and
							behaviour. Like the rest of medicine but unlike psychology (with the
							exception of clinical psychology), psychiatry is an interventionist
							discipline that aims to modify the signs and symptoms of disorder in
							order to reduce/relieve individual distress and reduce risk (harm) to
							the individual and/or others. The contemporary failure of psychiatry to
							make significant progress in understanding the aetiology of mental
							disorders has been characterized as a ‘crisis’ by leading evolutionists
							(Brune et al., 2012); a fact that has also been acknowledged in an
							article in ‘Science’ that stated that there have been no major
							breakthroughs in the treatment of schizophrenia for 50 years nor in the
							treatment of depression for 20 years (Akil et al., 2010).

						Mainstream psychiatry, like the rest of medicine, focuses on proximate
							causation and favours mechanistic explanations of disease and disorder.
							However, unlike medicine where human physiology provides clear reference
							points for normal functioning, psychiatry has attempted to identify
							disorder and dysfunction without a coherent theory of normal human
							psychology (Nesse, 2019). We argue in this chapter that evolutionary
							psychology and evolutionary biology can serve as a vital basic science
							for psychiatry.

						Despite the publication of notable evolutionary psychiatry texts over the
							last couple of decades as well as numerous scholarly articles in
							peer-reviewed journals, evolutionary thinking has remained
							underappreciated by mainstream psychiatry (e.g. Brune, 2015; Del
							Giudice, 2018; McGuire and Troisi, 1998; Nesse, 2019; Stevens and Price,
							2000a). Although a pluralistic and multi-level approach to causality in
							mental health remains essential (Kendler, 2008), the current pluralism
							is unconstrained and lacks any recognizable framework (Abed, 2000).
							While it is recognized that all mental phenomena are mediated by
							physical events in the brain,
							the phenotypic end-products of interest to psychiatry cannot be
							understood by examining the behaviour of neurons alone (a situation
							compared to trying to understand the mechanics of bird flight through
							the study of feathers (Marr, 1982)).

						We propose evolution as being ideally placed to guide psychiatrists in
							determining what the phenotypic end-products of neurobiological systems
							constitute. Such evolutionary emphasis on function can provide the
							scientific basis for expanding the concept of the biological to
							encompass the psychological, social, and cultural domains (Abed and St
							John-Smith, 2016). Hence, in contrast with mainstream biological
							psychiatry's narrow ‘decontextualized’ view of mental disorder as brain
							disorder (Andreasen, 1984), evolutionists consider the environmental
							context to be vital in determining the existence of mental disorder
							(Nesse, 2019).

					

					
						The Concept of Mental Disorder

						Despite its widespread adoption within psychiatry and medicine generally,
							the concept of disorder has been difficult to define with precision
							(Nesse, 2001). One influential evolutionary proposal is that mental
							disorder represents a hybrid concept, with a biological and a
							socio-cultural component; a ‘harmful dysfunction’ (HD) (Wakefield,
							1992). Accordingly, the biological component of any disorder is the
							failure of a biological mechanism to perform its evolved function, and
							the value-laden component identifies that the dysfunction inflicts harm
							or damage on the affected individual as judged by socio-cultural
							standards. Although Wakefield's HD concept has been subject to criticism
							(e.g. Bolton, 2007; Fulford and Thornton, 2007), it is acknowledged to
							be a significant improvement on existing formulations (e.g. First, 2007;
							Nesse, 2007). However, while the biological criterion of the failure of
							a system to perform its evolved function is intellectually appealing,
							having considerable face validity, problems with its clinical utility
							linger because our understanding of the function of the neurobiological
							systems involved in mental disorder remains poor (First, 2007). In
							addition, whereas the emphasis on context is acknowledged to be
							important or even vital in determining the existence of mental disorder
							(Nesse, 2007), this potentially reduces the diagnostic inter-rater
							reliability subsequent to the increased scope of subjective judgement,
							generating concern for the authors of official classification systems
							such as the DSM-5 (American Psychiatric Association, 2013). Hence, while
							the DSM-5 accepts mental disorders necessarily involve internal
							dysfunction and that this produces harm and/or distress, it leaves the
							term ‘dysfunction’ undefined. Furthermore, whereas context is considered
							in a range of conditions, it is excluded in others. For example, in the
							DSM-5, unlike its predecessors, low mood lasting longer than two weeks
							can now be diagnosed as major depressive disorder (MDD) following a
							major bereavement (Kavan and Barone, 2014).

						Del Giudice (2018) submits that a number of facets must be recognized to
							avoid common errors in interpreting Wakefield's HD concept, including
							the fact that dysfunctions can arise from a number of different causes,
							both internal and external; that the concept of dysfunction is fuzzy;
							and that systems can have degrees of functionality where the line of
							demarcation between function and dysfunction is unclear.

						While there are undoubted benefits from an evolutionary analysis of the
							concept of mental disorder, we support Troisi's (2015) conclusion that
							evolutionary biology alone does not resolve the central question of what
							should (and should not) be categorized as a mental disorder, as ethical,
							health, and social policy considerations lie outside the remit of
							evolutionary science. In other words, it is important not only to
							appreciate how evolutionary biology can help advance our understanding
							of mental disorder but also to understand its limits.

					

					
						
						The Remit of Psychiatry

						In addition to the DSM-5, the other major classification system of mental
							disorders in clinical use throughout most of the world, outside the
							United States, is the ICD-10 issued by the World Health Organization
							(WHO, 1992). Both systems endeavour to follow an atheoretical approach
							to the definition and differentiation of mental disorder and, with the
							exception of organic mental disorders, base their diagnostic categories
							broadly on symptom clusters and duration. Context is acknowledged in
							some instances. The ICD-10 definition of mental disorder, being more
							succinct than that of the DSM, omits the assumption of an internal
							dysfunction, and proceeds as follows: ‘a clinically recognizable set of
							symptoms or behaviours associated in most cases with distress and with
							interference with personal functioning’ (WHO, 1992: 11). Their main
							categories of adult mental disorder comprise organic mental disorders,
							mental disorders secondary to psychoactive substance use, schizophrenia
							and related disorders, mood disorders, anxiety and stress-related
							disorders, behavioural syndromes associated with physiological
							disturbances, and personality and other behaviour disorders. Other
							chapters deal with mental retardation, developmental disorders, and
							mental disorders of childhood and adolescence. Remarkably, given that
							both the ICD and DSM are systems based on the consensus of committees,
							these categorical domains continue to demarcate effectively the current
							boundaries of psychiatric practice (Nesse and Stein, 2012).
							Nevertheless, criticism remains directed against both systems for
							increasing reliability at the expense of validity (Insel, 2013).

						The National Institute of Mental Health in the United States, in an
							attempt to overcome these shortcomings, proposed the Research Diagnostic
							Criteria (RDoC). The four principles used to formulate the RDoC system
							were explained as follows (Insel, 2013):

							A diagnostic approach based on the biology as well as the
									symptoms must not be constrained by the current DSM
									categories;
	Mental disorders are biological disorders involving brain
									circuits that implicate specific domains of cognition, emotion,
									or behaviour;
	Each level of analysis needs to be understood across a dimension
									of function; and
	Mapping the cognitive, circuit, and genetic aspects of mental
									disorders will yield new and better targets for treatment.


						The RDoC approach is rooted in experimental neuroscience and lists five
							domains: positive valance systems, negative valence systems, cognitive
							systems, systems for social processes, and arousal and regulatory
							systems. Each system has a number of constructs and these are
							investigated using a number of units of analysis ranging from the
							molecular level to individual behaviour. The RDoC has been characterized
							as a bottom-up approach to the classification of mental disorders,
							grounded in the latest research in biological sciences that can cut
							across existing DSM/ICD categories (Del Giudice, 2018). However, critics
							have raised concerns regarding the neglect of context (above and beyond
							the DSM or ICD) and neglect of the role of evolution (Wakefield,
							2014).

					

					
						Evolution and Causality

						The application of evolutionary thinking to psychiatry commences by
							considering some general principles that apply to all biological
							phenomena. Tinbergen (1963) proposed that a complete understanding of
							any biological trait or system involves understanding its mechanism,
							developmental history (collectively referred to as proximate causes),
							phylogenetic history, and function (referred to as ultimate or
							evolutionary causes) (Table 2.1).

						
							Table 2.1
							[image: Table 2.1]
							
							Source: Adapted from Nesse
								(2013).

						

						These are referred to as Tinbergen's four questions and all four apply
							simultaneously to biological phenomena (Gluckman et al., 2009). It is
							acknowledged that unlike proximate causation which can directly lead to
							therapeutic interventions, understanding evolutionary or ultimate
							causation is somewhat removed
							from direct clinical applications but is no less important. Neglecting
							the question of function (ultimate causation) runs the risk of
							psychiatrists inadvertently altering psychological functioning through
							their interventions to relieve distressing but adaptive states, leading
							to potentially negative consequences for some patients. It can also lead
							us to construct defective models of how psychopathology arises.

						Focusing exclusively on the proximate is akin to a technician's view of a
							machine, whereas considering ultimate causation as well is more like an
							engineer's view (Nesse, 2019). Hence, it may seem adequate for a busy
							clinician to simply recognize the existence of depression or anxiety in
							a given patient and to dispense standard advice and treatment
							accordingly. However, a clinician who also understands why we have such
							emotions in the first place and how emotional systems interact with
							people's current lives is likely to have a deeper understanding of the
							patient's emotional problems and is able to take greater account of the
							patient's circumstances that may be contributing to their current state.
							It also has the potential for influencing the research agenda through
							testing hypotheses regarding what the normal function is of the system
							that is giving rise to psychopathology; a question that is seldom asked
							by mainstream psychiatry (Brune, 2015).

					

					
						Causal Pathways for the Persistence of Disease and
							Disorder

						It is obligatory to recognize that selection shapes vulnerability to
							disease and disorder and not disorders themselves (Nesse, 2019). This
							applies throughout medicine, including psychiatry, and stems primarily
							from the demonstration that bodies and brains are a bundle of
							adaptations shaped by selection over thousands of generations to
							increase reproductive success and not good health, happiness, or
							longevity. The answer to the pivotal conundrum of why evolution has left
							humans so vulnerable to disease and disorder has itself been evolving
							ever since it was first posed by the founders of modern evolutionary
							medicine (Nesse and Williams, 1994). Accordingly, pathways by which
							evolutionary processes can lead to the existence and persistence of
							disease or disorder have been proposed (Box
							2.1).

						
							Box 2.1
								Pathways for the persistence of disease and disorder

							(Adapted from Gluckman et al. (2009) and Crespi (2016); for
								definition of terms see glossary: www.rcpsych.ac.uk/docs/default-source/members/sigs/evolutionary-psychiatry-epsig/evolutionary-psychiatry-glossary-2.pdf?sfvrsn=707dd6b_2)

								Mismatch
	Life history factors
	Overactive defence mechanisms
	Co-evolutionary considerations: consequences of the arms
										race against pathogens
	Constraints imposed by evolutionary history
	Trade-offs
	Sexual selection and its consequences
	Balancing selection: maintaining an allele that raises
										disease risk
	Demographic history and its consequences
	Selection favours reproductive success at the expense of
										health
	Deleterious alleles
	Extremes of adaptations


						

						These causal pathways are not mutually exclusive and several may be
							implicated concurrently or sequentially in the origin of mental
							disorders. They represent a list of ultimate causes of our vulnerability
							to mental disorder. Examples of many of these causal pathways will be
							given in the sections below.

						These evolutionary explanations for vulnerability to disorder are based
							on the recognition that selection is unable to eliminate all harmful
							mutations, and can be too slow to respond to rapidly changing
							environments, creating states of evolutionary mismatch (Del Giudice,
							2018). This concept of ‘mismatch’ is crucial for understanding and
							explaining the existence of many diseases and disorders of modernity
							such as obesity, metabolic syndrome, Type 2 diabetes, eating disorders,
							and many others. Evolutionary mismatch occurs when the environment
							changes too rapidly for selection to be able to track it, resulting in
							residual traits that are no longer suited to the new environment. Developmental mismatch
							arises when circumstances alter radically during an individual's
							lifetime. For example, moving from a state of impoverishment during
							early development to a state of affluence in adult life can increase the
							risk of cardiovascular disease, Type 2 diabetes, and metabolic syndrome
							(Gluckman and Hanson, 2006). Furthermore, the extreme ends of functional
							adaptations can become maladaptive e.g. when adaptive personality traits
							are magnified (Trull and Widiger, 2013). Additionally, over-activation
							of useful emotional defences (mood states and anxiety) can result in
							harmful outcomes, leading to defence activation disorders (Del Giudice,
							2018).

						It is important to understand that selection necessitates trade-offs.
							Increasing one trait is often at the expense of worsening performance of
							another. For example, increasing resistance to infections increases the
							risk of autoimmune diseases. Improving nutritional conservation
							increases the risk of obesity. Trade-offs are also involved in life
							history strategies. Life history theory (LHT) deals with species-typical
							solutions for problems associated with survival and reproduction that
							change over an individual's lifespan (Brune, 2015). Hence, LHT provides
							a framework for understanding how organisms allocate time and energy in
							achieving core biosocial goals across the lifespan. Life history
							strategies involve a series of trade-offs that shape important
							biological developments including the timing of sexual maturity, the
							number and quality of offspring, and the length of lifespan (Stearns,
							1992).

						The application of LHT demonstrates that the trade-offs yield a spectrum
							of life history strategies where the trade-offs include somatic versus
							reproductive effort, present versus the future, and quality versus
							quantity of offspring (Figure 2.1). The ‘fast’ end of the
							spectrum is characterized by a shorter lifespan, faster growth, earlier
							maturation and reproduction, and a larger number of offspring, while
							those at the slow end of the life history spectrum show the opposite
							characteristics (Del Giudice, 2018). Differences in life history
							strategies are partly under genetic control but it appears that the
							nature and quality of the individual's early environment may also be
							important (Belsky et al., 1991; Ellis et al., 2011) (see Barbaro et al.,
							2016 for a different perspective). This renders LHT important for the
							understanding of vulnerability
							to mental disorders (Brune, 2015; Del Giudice, 2018) (see later section
							‘Evolutionary Models of Mental Disorders’).
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						One major insight that follows from understanding the evolutionary causal
							pathways for the persistence of disease and disorder is the recognition
							that mental distress can arise from functional systems. Hence, an
							evolutionary taxonomy of treatable (undesirable) mental health
							conditions goes beyond harmful dysfunctions (Tooby and Cosmides, 1999).
							Undesirable conditions may result from different scenarios as summarized
							below (Del Giudice, 2018):

							Undesirable mental health conditions can either arise from: 	harmful dysfunctions (system breakdowns); or
	functional mechanisms, which can be either:


	maladaptive states at population level (e.g. evolutionary
									mismatch), or are:
	currently adaptive, but outcomes may vary, resulting in: 	maladaptive outcomes at the individual level (e.g.
												overactive defences, developmental mismatches),
												or:
	adaptive outcomes at the individual level even if
												considered harmful by others (e.g. antisocial
												personality/psychopathy). 




						Hence, an evolutionary analysis provides a theoretical framework that
							enables us to distinguish states of mental distress and mental disorder
							that arise from functional or dysfunctional systems, and also provides a
							more effective way of understanding the role of environmental
							context.

					

					
						Genetics and Heritable Risks of Mental Disorders

						Taking an evolutionary perspective is tantamount to turning genetics on
							its head. Hence, whereas a non-evolutionary view may consider specific
							DNA sequences as the primary biological cause of a given trait, an
							evolutionary approach seeks to understand the selection pressures over
							evolutionary history that led to the retention of these genes. So,
							evolutionary views consider environmental influences at two distinct
							levels, first over evolutionary history (leading to the shaping of
							adaptations) and, second, the ontogenic effects of the environment
							during the individual's lifetime.

						Mental disorders require a degree of heritability, and hence some genetic
							basis, before becoming
							candidates for evolutionary explanations. Remarkably, 55% of all coding
							genes in humans are expressed in the brain. This renders the brain a
							prime target for mutations and evolutionary changes (Brune, 2015).

						After considering heterogeneity and uncertainty, psychiatric disorders
							demonstrate a degree of heritability suggesting a moderate degree of
							heritable risk. For example, 90% of trait variation for autism can be
							accounted for with genetics; bipolar disorder, 85%; schizophrenia, 81%;
							unipolar depression, 37% (Kendler, 2001). Similarly, heritability
							estimates for anxiety disorders range from 30% to 45% (Hettema et al.,
							2001). Family studies (including twin and adoption studies) provide
							consistent evidence that genetic factors are involved in the
							presentation of these syndromes (Kendler and Eaves, 2005).

						Two types of heterogeneity have been identified in association with
							psychiatric genetics: causal and clinical. Causal heterogeneity refers
							to two or more causes independently inducing the same clinical syndrome.
							Clinical heterogeneity occurs when a single cause leads to multiple
							clinical syndromes (Tsuang et al., 2003).

						Natural selection does not directly select for genes that cause disease
							or disorder, so other explanations for their persistence must be
							considered. Accordingly, alongside any degree of heritability
							psychiatrists should ask: ‘Why does this mental disorder exist and
							persist?’ Mental disorders may be actively maintained through a number
							of evolutionary processes. These include: A) despite natural selection
							e.g. (i) mutation-selection balance, (ii) ancestral neutrality; and B)
							because of natural selection, (i) balancing selection, (ii) antagonistic
							pleiotropy, (iii) stabilizing selection on continuous traits, (iv)
							alternating selection, and (v) functioning adaptations. These categories
							are not mutually exclusive, and there may be multiple mechanisms
							maintaining some disorders in the population (Durisko et al., 2016).

						
							Differential Susceptibility

							Research has demonstrated that people possessing at least one
								s-allele of the serotonin transporter gene HTTLPR incur increased
								risk of developing depression when facing adverse events. However,
								the same variation is linked to superior cognitive performance in
								several domains and increases social conformity (Homberg and Lesch,
								2011). A balanced polymorphism also explains the frequency of a
								particular SNP in the general population, and why it has not been
								selected against. Beyond this important concept, evolutionary theory
								has aided in developing the idea that a particular SNP such as the
								s-allele of the 5-HTTLPR not only confers heightened risk for
								depression under unfavourable conditions, but lower risk for
								depression under favourable environmental conditions such as
								parental warmth and emotional availability during important
								developmental stages. This phenomenon is referred to as
								‘differential susceptibility’ (Belsky, 1997; Pluess and Belsky,
								2010), where phenotypic plasticity occurs in response to early
								environmental conditions, and differs radically from genetically
								mediated resilience which involves unresponsiveness to environmental
								conditions. The specific phenomenon of differential response to
								positive experiences is referred to as ‘vantage sensitivity'; a
								concept that shows promise in assessing the likelihood of responding
								to psychological interventions (de Villiers et al., 2018).

							This example serves as evidence against simple genetic determinism
								and also provides an indication that aspiring to alter genes alone
								to treat disorders may not be in an individual's interests as
								differing circumstances alter the harmfulness or benefits of such a
								gene.

						

						
							Mutation Load and Mental Disorder

							Mutation load has been implicated in the causation of some mental
								disorders (Keller and Miller, 2006), referring to de novo
								germ-line mutations passed
								on from parents, rather than somatic mutations. Because ova go
								through far fewer replications than sperm, paternal age at
								conception was suspected as the primary source of de novo
								mutations (Crow, 2000). Paternal age is associated with increased
								risk of mental disorders generally (Hare and Moran, 1979). Mutation
								load is believed to play a significant role in the causation of
								schizophrenia and this is especially the case in childhood onset
								(Ahn et al., 2014; Caplan, 2016) (for a contrary view, see Ek et
								al., 2014).

							For autistic-spectrum disorder (ASD), mutation load was more
								significant in females and in severe cases (Jacquemont et al.,
								2014). The risk of attention deficit hyperactivity disorder (ADHD)
								has been found to be positively related to paternal age (Chudal et
								al., 2015; D'Onofrio et al., 2014; Russell et al., 2014, 2015).

							In depression, no significant relationship has been found with
								paternal age but there is increased risk with maternal age,
								suggesting prenatal stress as a factor (Del Giudice, 2018). In
								eating disorders and obsessive–compulsive disorder (OCD), the
								relationship with mutation load remains inconclusive (Del Giudice,
								2018).

							Conversely, young paternal and maternal age is also related to the
								risk of a range of mental disorders in offspring. This, however, is
								not related to mutation load but rather to heritability of fast life
								history strategies, as fast life history is associated with early
								parenthood in both men and women and predicts a greater risk of fast
								life history spectrum disorders in the offspring of young parents
								(most notably ADHD and schizophrenia spectrum disorders) (see
								‘Evolutionary Models of Mental Disorders’ section below).

						

						
							Genomic Imprinting and Mental Disorder

							In diploid species such as humans, each autosomal gene is represented
								by two alleles, with one copy inherited from each parent. Usually in
								autosomal genes, expression occurs from both alleles. However, in a
								very small fraction, one of the two alleles is switched off or
								‘imprinted’, which may have significant effects on behaviour, as
								many are expressed in the brain (Wilkinson et al., 2007). Genomic
								imprinting represents a form of intragenomic conflict, whereby
								different alleles and loci express the fitness interest of one of
								the parents (Crespi, 2019). Intragenomic conflict arises from the
								asymmetry in the confidence regarding parental relatedness to
								offspring between the sexes. The conjecture is that paternally
								expressed (maternally imprinted) genes in an individual exert
								phenotypic effects that increase fitness-related demands imposed by
								offspring upon the mother, due to the lower probability of
								relatedness of paternal genes (than maternal genes) within a given
								brood. This is thought to be because mothers are always related to
								offspring by 50%, while the offspring of a given female can have
								different fathers (Crespi, 2019).

							Contrastingly, maternally expressed (paternally imprinted) genes are
								predicted to exert the reverse effect, namely, lower demands imposed
								on mothers. Hence, sometimes incremental investment will be favoured
								by paternal genes but resisted by maternal genes (Haig, 2014).
								Intriguingly, maternal gene imprinting (paternal expression) may be
								one cause for the underdevelopment of the ‘social brain’, generating
								a higher risk of ASD, whereas the paternal gene imprinting (maternal
								gene expression) may predispose to hyper-development of the social
								brain and increased risk of schizophrenia and related psychosis
								(Crespi, 2019) (see section ‘Schizophrenia Spectrum Disorders
								(SSDs)’, para. E, below).

						

					

					
						Evolutionary Models of Mental Disorders

						In contrast to the avowedly atheoretical approach of the DSM/ICD systems
							described above and the bottom-up biological approach of the RDoC, evolutionary frameworks for the
							classification of mental disorder are top-down systems with explicit
							theoretical assumptions. They tend to utilize high-level organizing
							principles derived from evolutionary insights regarding the adaptive
							significance of various brain systems. Such a top-down approach remains
							compatible with a range of existing non-evolutionary approaches (Del
							Giudice, 2018). According to Del Giudice (2018), any coherent framework
							for mental disorder (evolutionary or otherwise) should meet four main
							challenges: explain patterns of co-morbidity; address heterogeneity
							within diagnostic categories; bridge psychopathology with individual
							differences; and account for developmental features of mental disorders
							including life course trajectories. The evolutionary framework proposed
							by Del Giudice (2018) based on LHT is more comprehensive and
							wide-ranging than others such as the diametric model of ASD and
							psychosis (Crespi, 2019; ‘Mutation Load and Mental Disorder’ section,
							above) and the externalizing–internalizing model (Martel, 2013). Del
							Giudice (2018) suggests that his proposed framework meets all four
							challenges and offers an alternative to the existing trans-diagnostic
							taxonomies of mental disorders such as the RDoC. The most recent version
							of this framework has been expanded to include a primary dimension of
							fast–slow life history strategy supplemented by a secondary dimension of
							defence-activation and hence the model has been dubbed the FSD model
							(Del Giudice, 2018). It is based on a core proposition, namely that the
							risk of developing a mental disorder depends on a pattern of individual
							differences that can be understood as manifestations of alternative life
							history strategies. Hence, moving along the fast–slow life history
							dimension will increase the risk of certain mental disorders and reduce
							the risk of others e.g. fast life history strategies increase the risk
							of psychosis while reducing the risk of autism, and vice versa. The FSD
							model generates three clusters of disorders: F-type, S-Type, and D-type.
							The system is currently aimed at use by researchers rather than
							clinicians and it does not currently accommodate organic mental
							disorders or mental handicap.

					

					
						Evolutionary Thinking About Selected Psychiatric
							Disorders

						It is important to note that due to the dual problems of heterogeneity
							and co-morbidity that beset current classification systems (Del Giudice,
							2018), none of the evolutionary theories discussed in this section can
							account for the full range of the conditions they purport to explain.
							Heterogeneity in this context refers to the likelihood that most common
							mental disorders are a collection of disparate conditions that share
							certain clinical features but may differ in their causation.

						
							Depression

							Sadness is universally recognized as the normal emotional response to
								loss, setbacks, and reversals in life (Horowitz and Wakefield,
								2007). Unlike anxiety (a state of vigilance designed to detect and
								deal with risk and prevent/reduce harm), there is no consensus on
								the function(s) of sadness. Depressive disorders are marked by a
								severe negative mood with an inability to experience pleasure. In
								addition to low mood or anhedonia lasting a minimum of two weeks the
								DSM-5 requires the existence of four or more symptoms (loss or gain
								in weight, insomnia or hypersomnia, agitation or retardation,
								fatigue/loss of energy, feelings of worthlessness or inappropriate
								guilt, poor concentration or indecisiveness, and thoughts of death
								and suicide) for a diagnosis of major depressive disorder (MDD)
								(American Psychiatric Association, 2013). Although the DSM-5 treats
								MDD as a unitary condition, the application of its criteria allows
								for a wide variety of combinations where individual patients can share few or even no
								symptoms (Fried and Nesse, 2015).

							Although many accept that depressive disorders are a highly
								heterogeneous collection of conditions (Akiskal and McKinney, 1975;
								Brune, 2015; Gilbert, 2006; Rantala et al., 2018), most evolutionary
								theories of depression still treat it as if it was a unitary
								condition with a single explanation. Depression remains one of the
								most common mental disorders in clinical practice, with a lifetime
								risk in the US population that exceeds 15% (Blazer et al., 1994) and
								striking at increasingly younger ages (Rottenberg, 2014). The
								increase in prevalence of depression in modern societies most
								probably results from evolutionary mismatch (Brune, 2015; Rantala et
								al., 2018; Rottenberg, 2014). As in most other defence activation
								disorders, depression has a higher prevalence in females with an
								overall F:M ratio of around 2:1. The higher female risk is
								contributed to by higher levels of neuroticism, sensitivity to
								social rejection, and interpersonal stressors (Del Giudice, 2018).
								Interestingly, and unlike most other mental disorders such as
								schizophrenia, autism, and anorexia nervosa, patients with
								depression show rates of reproductive success very close to that of
								the general population, with males at 90% and females at 100% (Power
								et al., 2013). Depression occurs at both ends of the fast–slow life
								history continuum, with a fast life history subgroup of both males
								and females having early puberty and a slow life history subgroup
								(mainly males) having late puberty (Del Giudice, 2018). Hence,
								depression is not so much a slow life history strategy as a ‘slowing
								down’ strategy that can occur across the life history strategy
								spectrum (Brune, 2015).

							Although there is lack of agreement on the precise function of low
								mood, most evolutionists agree that the capacity for low mood has
								been shaped by selection because of its contribution to inclusive
								fitness in the ancestral environment. Disagreements between
								evolutionists arise where some consider the extremes or persistence
								of low mood as maladaptive and/or dysfunctional, while others
								consider the whole range of low mood including the extremes of
								depression as adaptations. Broadly speaking, one can classify
								evolutionary theories of depression into social and non-social
								theories (Gilbert, 2006) (Box
								2.2).

							
								Box 2.2
									Evolutionary theories of depression

								
									Social Evolutionary Theories

										Theories based on attachment theory (Bowlby,
												1980).
	Theories on social competition and social rank
												(Price et al., 1994).
	Social navigation hypothesis (Watson and Andrews,
												2002).
	Social risk theory (Allen and Badcock, 2003).
	Depression as bargaining (Hagen, 2003).
	Analytical rumination hypothesis (Andrews and
												Thomson, 2009).


								

								
									Non-Social Evolutionary Theories

										Theories of resource conservation (Nesse,
												2019).
	Depression as immune response, defence against
												pathogens, starvation (see Rantala et al., 2018 for
												a review).


								

							

							Depression primarily occurs in social or interpersonal contexts and
								is less frequently associated with events in non-social domains
								(Brune, 2015). Evolutionary formulations suggest explanations for
								the observed female preponderance in depression as being related to ‘female fitness’,
								which appears much more dependent on securing support from others
								compared to males (Troisi, 2001).

							The social competition and rank theories propose that depression is
								part of a strategy of subordination associated with decline in
								social standing or rank and where further contest is judged to be
								futile or even risky. The low mood serves the dual function of
								signalling helplessness and submission both to dominants and to
								potential helpers. It also stops the individual from resuming
								competition too quickly (Price et al., 1994). However, if social
								competition lies at the root of depression, males would be expected
								to be at higher risk of depression given the higher fitness costs
								incurred by males as a result of status setbacks (Brune, 2015).

							According to attachment theory, the low mood of depression bears a
								distinct resemblance to the phase of despair that occurs in an
								infant after prolonged separation from its main carer, which
								involves reduced activity and vocalization as well as disengagement
								from its environment (Bowlby, 1980). This suggests that depression
								is an evolved strategy that is activated by the disruption of
								significant attachment bonds.

							The social risk theory focuses on the risk of social exclusion, which
								would have had grave consequences in the ancestral environment
								(Allen and Badcock, 2003). The unconscious and subtle calculation of
								the quotient of one's social value to social burden will signal the
								risk of exclusion if this drops to a critical level. This will
								trigger a depressive state designed to conserve energy and help
								build up future potential social value to others; it also predicts
								increased suicide risk once the quotient drops below one (Brune,
								2015).

							The analytical rumination hypothesis proposes that depressive
								rumination is an adaptation designed to solve complex social
								dilemmas (Andrews and Thomson, 2009). This is supported by the
								finding that low mood facilitates complex decision-making (von
								Helversen et al., 2011).

							An influential non-social evolutionary theory proposes that low mood
								is adaptive for disengaging from unattainable goals. However,
								depressive disorder arises when the goals are too important to be
								abandoned and the individual becomes trapped in an unwinnable
								situation (Nesse, 2019).

							More recently, Rantala et al. (2018) proposed a subtyping of MDD,
								based on an evolutionary framework, with 12 distinct conditions each
								with its own proximate and ultimate causal profile. According to
								this model, MDD cannot be explained by a single theory and is
								consistent with the widespread view that depression is a
								heterogeneous disorder. These include infection, long-term stress,
								hierarchy conflict, grief, loneliness, traumatic experiences,
								post-partum events, romantic rejection, the season, chemicals,
								somatic disease, and starvation.

							While many of the theories briefly described above are reasonably
								parsimonious accounts of known facts about depression, the fact
								remains that few of their predictions have been empirically tested
								(Hagen, 2011). Unfortunately, the same can be said about many of the
								evolutionary theories regarding other mental disorders. The current
								dearth of data in the field remains an important obstacle to the
								integration of evolutionary thinking into mainstream psychiatry.
								Nevertheless, the evolutionary perspective is crucial for the
								formulation of appropriate questions and examination of existing
								data as well as for the collection of new information on mental
								disorders.

						

						
							Schizophrenia Spectrum Disorders (SSDs)

							According to DSM-5, SSDs include schizophrenia (requires a minimum of
								six months of symptoms), schizophreniform disorder (up to six
								months), brief psychotic episode (up to one month), schizoaffective
								disorder, drug-induced psychosis, and catatonia. DSM-5 requires two
								or more of the following for a diagnosis of schizophrenia:
								delusions, hallucinations, disorganized thinking, disorganized behaviour, and negative
								symptoms. In addition, a number of specifiers should be applied for
								the diagnosis to be made (American Psychiatric Association,
								2013).

							Although it was once believed that schizophrenia occurs uniformly
								across the world, affecting 1% of the population, it is now
								recognized that this view is erroneous and that schizophrenia varies
								significantly in its prevalence (McGrath, 2006). Some studies have
								found a 30-fold difference in prevalence (0.1–3%) (Kinney et al.,
								2009). The average incidence is suggested to be between 0.2–0.6 per
								1,000 (Brune, 2015). The sex ratio shows a male preponderance of
								around 1.4:1 (McGrath, 2006).

							Schizophrenia is highly heritable, with monozygotic (MZ) twins having
								a 48% concordance compared to 17% for dizygotic (DZ) twins, and the
								relative risk shows a progressive reduction with increasing genetic
								distance (Owen et al., 2007). The persistence of schizophrenia
								within human populations, a condition that strikes at the peak of
								reproductive years and has a devastating effect on reproductive
								success, is a puzzle that has exercised evolutionists and has
								resulted in a diversity of evolutionary hypotheses (Brune, 2015).
								Power et al. (2013) found that males with schizophrenia had
								fertility rates 23% and females 47% that of the general population.
								Patients’ brothers also showed highly reduced fertility whereas
								sisters showed a slightly increased fertility. Hence, schizophrenia
								is associated with the lowest rates of fertility compared to all
								other common mental disorders. We list below a number of
								evolutionary formulations for SSDs.

								Evolutionary by-product models: 	The laterality and language model of
												schizophrenia: schizophrenia arising from
												disrupted lateralization of the brain with the
												failure of the hemispheric dominance for language
												is one of the best-known by-product models (Crow,
												1997). Although this is supported by reduced
												hemispheric asymmetry in schizophrenic patients
												and increased levels of ambidexterity in children
												who later develop psychosis, these findings can be
												explained equally well through mutation load and
												developmental stress (Yeo et al., 1999). Moreover,
												genome-wide studies demonstrate that SSDs are not
												the result of the action of single or a small
												number of genes but the cumulative effect of
												thousands of common and rare variants (Plomin,
												2018).
	The lipid metabolism hypothesis: this hypothesis
												proposes that changes in lipid metabolism within
												the human lineage enabled the development of
												creativity, which explains the flourishing of
												culture, including art and religion, over the last
												50,000 years. According to this hypothesis, SSDs
												are the by-product of these newly evolved
												metabolic pathways (Horrobin, 2001). Horrobin's
												ideas on the role of lipid metabolism in the
												aetiology of schizophrenia resulted in an interest
												in testing the effects of administering Omega-3
												fatty acids in high concentrations to patients,
												but the results of randomized controlled trials
												have been inconsistent (National Institute for
												Health and Care Excellence (NICE), 2013).
	The social brain theory of schizophrenia: Burns’
												cortical dysconnectivity hypothesis is arguably
												the best developed example of the ‘social brain’
												theory and also the most plausible example of
												evolutionary ‘by-product’ formulations generally
												(Burns, 2007). Burns’ hypothesis states that the
												emergence of the social brain, with its complex
												and vulnerable circuits, produced a vulnerability
												to aberrant connectivity. According to this model,
												schizophrenia is a disorder of the fronto-temporal
												and fronto-parietal circuits that evolved in our
												species as a substrate for the social brain.
												Schizophrenia, as a disorder of the social brain,
												is consistent with a range of findings that show
												deficits in social cognition prior to first
												psychotic episode, including deficits in
												recognition of facial emotions, mentalizing, and
												interpersonal processes such as understanding of
												fairness, reciprocity, and trust, as well as
												findings following the onset of the psychosis
												(Brune, 2015).
	The ‘cliff edge’ fitness functions model: this
												is based on the idea that certain adaptive traits
												can overshoot their optimum, resulting in
												catastrophic failure and severe maladaptive
												consequences. Nesse (2019) has suggested that
												schizophrenia is intimately related to the development
												of language ability and theory of mind where the
												fitness peak is dangerously close to the
												catastrophic cliff edge. This model is consistent
												with a range of evolutionary formulations
												including the social brain, language, and
												laterality, as well as the sexual selection
												hypothesis of schizotypal traits.


									
	Schizophrenia as an adaptation: an early model that has
										since been falsified was based on a balanced polymorphism of
										a single gene that was beneficial in the heterozygote state
										but causes schizophrenia in homozygotes (Huxley et al.,
										1964). More recently, a range of models based on group
										selection have been proposed that suggest that schizotypal
										traits facilitated group splitting during human evolutionary
										history through magical and paranoid thinking as well as
										idiosyncratic behaviour which can lead to messianic
										leadership and group fission (Stevens and Price, 2000a,
										2000b). Other formulations focused on the shaman as the
										self-sacrificing equivalent of the sterile castes in social
										insects that produces group cohesion and solidarity through
										magical thinking, possession states, and religious ritual
										which is maintained through group selection (Polimeni,
										2012). However, while these theories draw attention to the
										fascinating similarities between religious phenomenology and
										psychosis, they remain highly speculative.
	Mismatch model: the outgroup intolerance hypothesis is an
										attempt to provide an explanatory framework for a range of
										epidemiological findings pointing to wide variation in the
										incidence and prevalence of SSDs. The hypothesis proposes
										that schizophrenia arises as the result of a mismatch
										between the social brain as shaped by evolution and the
										novel social conditions of the post-Neolithic that involve
										living in large settlements and regularly encountering
										strangers (outgroup members). The hypothesis can provide an
										explanation for (i) the higher risk in migrants and
										especially second-generation migrants and migrants who are
										racially and/or ethnically salient; (ii) increased risk of
										schizophrenia that is inversely related to same-group ethnic
										density in a given locality; (iii) the increased risk to
										individuals who have grown up in cities; and (iv) the
										putative low risk of schizophrenia in hunter-gatherer
										societies (Abed and Abbas, 2011, 2014).
	Sexual selection model of creativity of schizotypal traits:
										these hypotheses are based on the proposal that
										schizophrenia is the extreme, low-fitness end of a range of
										sexually selected characteristics that include creativity,
										emotional expressiveness, and superior mentalizing ability
										(Nettle, 2001; Shaner et al., 2004). Hence the sexual
										selection model proposes that SSDs are the maladaptive
										outcome of adaptive but risky mating strategies (Del
										Giudice, 2018). This model is also compatible with the view
										of SSDs as a fast life history spectrum disorder (see para.
										f below). The model is consistent with a range of findings
										including the slight increase in fertility in sisters, but
										it is rather difficult to reconcile with the finding of a
										dramatic reduction in fertility in brothers (Power et al.,
										2013).
	The diametrical model of psychosis (including schizophrenia)
										and autism: in this model autistic-spectrum disorders (ASD)
										and psychotic-spectrum conditions (including schizophrenia
										(SSD)) represent two major suites of disorders of human
										cognition, affect, and behaviour that involve altered
										development and function of the social brain (Crespi and
										Badcock, 2008). The model is based on evidence that large
										sets of phenotypic traits exhibit diametrically opposite
										phenotypes in ASD versus psychotic-spectrum conditions, with
										a focus on schizophrenia. These include constrained growth
										in psychotic-spectrum disorders as opposed to overgrowth in
										ASD and underdeveloped social cognition in ASD as opposed to
										its hyper-development in the psychotic spectrum (the reverse
										is the case for mechanistic cognition resulting in the
										psychosis spectrum being hypermentalistic/hypomechanistic
										and the reverse is the case in ASD). The role of genomic
										imprinting in this phenomenon has already been alluded to in
										the section ‘Genomic Imprinting and Mental Disorder’, above.
										The different cognitive biases of SSD and ASD proposed in
										the diametric model have received considerable empirical
										support (Abu-Akel et al., 2015; White et al., 2016).
										However, the overlap between ASD and SSD (co-morbidity)
										remains a challenge for this model (Chisholm et al.,
										2015).
	Life history theory and SSDs: broadly speaking, positive
										schizotypy, characterized by odd beliefs, magical thinking,
										unusual perceptual experiences, and paranoid thoughts,
										associated with hyper-mentalizing, enhanced creativity, and
										unrestricted socio-sexuality, fits the pattern of fast life
										history strategy. This is also consistent with the
										association of positive schizotypy with aggression,
										impulsivity, and sensation-seeking as well as early
										maturation (Del Giudice, 2018). Negative schizotypy, on the
										other hand, characterized by lack of social engagement, flat affect, and
										social anxiety with paranoid tendencies that tends to
										overlap with autistic traits, is associated with late
										maturation in males but not in females, and is consistent
										with a slow life history strategy (Kaiser and Gruzelier,
										1999). It is clear that the diametric model of psychosis and
										ASD as well as the sexual selection hypothesis both fit the
										fast life history strategy model.


						

						
							Drug and Alcohol Addictions

							Examining substance abuse from an evolutionary perspective offers
								explanatory advantages in illuminating a wide range of biological,
								psychological, and social facts and mechanisms in substance misuse
								(St John-Smith et al., 2013). Evolutionary models are unique in that
								they emphasize the effects that drugs had on fitness over human
								evolution. For substance abuse, a seemingly maladaptive trait, to
								persist, there must be either a ‘trade-off’ where the harm is
								counterbalanced by a fitness benefit, or substance-taking is a
								by-product of other more adaptive processes. Such models include: a)
								psychotropic self-medication (pharmacological manipulation of
								emotions); b) pharmacophagy and infection control; c) mismatch
								theory; d) increasing reproductive fitness; e) evolutionary
								constraints; f) trade-offs; g) costly signalling and handicap
								theories; h) placebo, ritual, and healing effects; and i) drug use
								in spirituality or religion (e.g. the role of psychedelic drug use
								by ‘neo-shamans’ and ‘psychonauts’). Some of these models are
								conceptually similar or overlapping, are not mutually exclusive, and
								may interact in unpredictable ways (Orsolini et al., 2017).

							
								Emotional pathways

								Primary emotional systems evolved to produce pleasurable affects
									in response to propitious circumstances or stimuli indicating
									adaptive success, and aversive affects in response to
									environmental or other threats, indicating reduced adaptive
									success. Drugs (of abuse) may be used to diminish aversive
									affects (e.g. opiates) or to increase positive affect (e.g.
									stimulants). These drugs override the adaptive functions of the
									primary emotional systems so individuals experience an increase
									in positive affect, or decrease in negative affect,
									independently of any change in their circumstances, thus
									decoupling the emotional system from environmental events, some
									continuing to consume the drug despite mounting harm because the
									reactions bypass the evolved protective mechanisms used to
									signal real success or danger (Nesse, 2019).

							

							
								Mismatch

								The hijack hypothesis implies that a range of drugs of abuse
									effectively commandeer the neural reward circuitry in the
									mesolimbic reward pathway as a result of mismatch as the
									contemporary abundance of potent psychoactive substances is a
									recent and novel phenomenon that was not present and therefore
									could not have occurred in the ancestral environment.

							

							
								Human–plant co-evolutionary history and the
									paradox of drug reward

								Plants evolved the capacity to synthesize chemicals (nicotine,
									morphine, cocaine etc.) that act as neurotoxins to deter
									consumption by insects and herbivores (Sullivan et al., 2008).
									The efficacy of plant neurotoxins evolved over 400 million years
									and is therefore not evolutionarily novel. Consequently, human
									physiology can ‘identify’ plant toxins and activate defences
									that involve genes, tissue barriers, neural circuits, organ
									systems, and behaviours to protect against them. Drug toxicity
									and aversive responses (e.g. headache, sweating, nausea, and
									vomiting) occur in humans so are inconsistent with a simplistic
									theory of drug reward. Consequently other mechanisms, such as
									trade-offs, must be invoked as explanations.

								The neurotoxin regulation hypothesis proposes that the parallel
									consumption of both the nutrients and neurotoxins in plants
									selected for a system capable of maximizing the benefits of
									plant energy extraction while mitigating the cost of plant
									toxicity. The pharmacophagy hypothesis proposes that the
									consumption of chemicals with medicinal properties is contingent on human–plant
									co-evolution. Self-medication advantages arose when humans
									learned to overcome cues of plant toxicity (e.g. bitter taste)
									and consumed potentially toxic substances with little energetic
									content because ingesting the toxins in small amounts was
									advantageous. Thus, the consumption of plant alkaloids could
									have contributed to reproductive fitness, and a taste for these
									substances could have been selected for. It is recognized that
									many such toxins are known to have anti-helminthic or
									antimicrobial and antiparasitic effects.

							

							
								Alcohol

								Consuming ripe fruits containing small amounts of ethanol is
									selectively advantageous (Dudley, 2004), as volatile alcohols
									potentially aid in olfactory localization of ripe fruit.
									Herbivores developed the capacity to metabolize alcohol to be
									able to utilize energy-rich fruits despite the presence of
									alcohol. In the ancestral environment, alcohol would have been
									encountered in fermenting fruit in low concentrations and small
									quantities for brief periods in the year. Subsequent to the
									agricultural revolution, large surpluses of fruits and grains
									became available for fermentation so alcoholic drinks were
									brewed up to 12–14% and stored/traded for year-round
									consumption. Much more recently, the development of distilling
									technology permitted the production of far higher concentrations
									of alcohol. With the rise of larger settlements and cities,
									having access to alcoholic beverages may have protected against
									waterborne pathogens. However, enzyme systems that evolved to
									process small amounts of alcohol on an occasional basis can now
									be presented with inexhaustible supplies of highly concentrated
									alcohol, giving rise to a state of mismatch (St John-Smith et
									al., 2013).

							

							
								Cultural, psychological, anthropological models
									and sexual selection hypotheses

								Some evolutionary psychological theories concerning drug use
									suggest individuals consume drugs to increase reproductive
									opportunities. Drug use can increase reproductive fitness
									because consumption may: (1) advertise biological quality,
									sexual maturity, or availability; (2) decrease inhibitions in
									mating contexts; and/or (3) enhance associative learning
									behaviours that in turn increase mating opportunities
									(Richardson et al., 2017).

								Variation in drug use susceptibility is in part due to genetic
									factors; therefore, successful drug consumption may be a costly
									and honest signal of biological quality: a process of costly
									signalling and sexual selection. Such risk-taking behaviour
									represents a fast life history strategy and involves future
									discounting (see ‘Evolutionary Models of Mental Disorders’
									section above). LHT can explain the current male preponderance
									in drug use, as female drug users incur much higher fitness
									costs through reduced parenting capacity, potential teratogenic
									effects, and potential circumvention of mate choice (Orsolini et
									al., 2017).

								Finally, another aspect of mismatch is that the ancient ‘evolved’
									advantages of any psychoactive substances have now potentially
									become a liability and risk in modern environments as cultural
									change is accelerating and outstrips biological adaptation. The
									evolutionary perspective can help researchers reach a functional
									understanding of substance abuse and develop treatments for the
									various complex underlying causes of substance misuse. Some of
									these models are conceptually similar or overlapping and can
									interact in unpredictable ways. In addition, psychoactive
									substances, often hallucinogens which tend not to be addictive,
									have been used in various religious and cultural ceremonies
									(signalling) for millennia. Some advantages may be had from
									related group cohesion as well as their action on
									micro-organisms and other trade-offs discussed above.

							

						

						
							Anorexia Nervosa (AN) and Bulimia Nervosa (BN)

							AN and BN are diagnostic categories of eating disorders according to
								ICD-10 and DSM-5 classifications. The conditions share core features of morbid fear
								of fatness, distorted body image, and a pattern of behaviour aimed
								at weight reduction that includes purging, restriction of food
								intake, or excessive exercise (American Psychiatric Association,
								2013; WHO, 1992). AN is characterized by low body weight with
								possible amenorrhea whereas BN is associated with binge eating and a
								normal body weight. Evidence demonstrates some heritability (Bulik
								et al., 2016; Yilmaz et al., 2015) and AN and BN share some genetic
								basis (Eley et al., 2005). Notably, the epidemiology of AN and BN
								demonstrates a marked female preponderance with a female-to-male sex
								ratio of 10:1 or greater (Gordon, 1990; Hudson et al., 2007). Also,
								both are by far more prevalent in developed countries compared to
								developing countries, particularly when considering sub-threshold
								phenotypes (Katzman et al., 2004).

							
								Evolutionary theories for eating disorders

								A number of evolutionarily informed theories and hypotheses have
									been proposed. The ‘Reproductive Suppression Hypothesis’ of AN
									considers eating restriction as a strategy to delay reproduction
									in times of disadvantageous environmental conditions by lowering
									the amount of body fat to a level incompatible with ovulation
									(Surbey, 1987; Voland and Voland, 1989; Wasser and Barash,
									1983). Consistent with the Reproductive Suppression Hypothesis
									it is reported that women who perceive low levels of support
									from romantic partners and family are prone to dieting and do
									not feel ready for parenthood, suggesting that poor
									environmental conditions are causal in the development of AN
									(Juda et al., 2004).

								Unlike the original Reproductive Suppression Hypothesis which
									hypothesized the occurrence of reproductive self-suppression, an
									alternative hypothesis was put forth by Mealey (2000) where
									reproductive suppression was imposed upon subordinate females by
									dominants.

								Other evolutionary hypotheses have posited that symptoms of AN
									may help to cope with famine, whereby food restriction, denial
									of starvation, and hyperactivity could represent an adaptive
									behaviour that helped ancestral nomadic foragers to migrate from
									depleted environments to more promising surroundings in times of
									food shortages (Guisinger, 2003). However, the ‘fleeing famine
									hypothesis’ appears to confound consequences with causation in
									that the features of ‘fleeing famine’ represent the consequences
									of starvation that arise in AN as a result of self-imposed
									restriction of food intake. It is of interest that the trigger
									for the initiation of dieting proposed by Guisinger (2003) is
									the improvement of attractiveness and competition for mates,
									which is more or less identical to the Sexual Competition
									Hypothesis (see below).

								It is notable that these theories focus exclusively on AN where
									food restriction causes low body weight, which in turn can lead
									to amenorrhoea and reproductive suppression or the starvation
									response, whereas this does not occur in BN.

							

							
								The Sexual Competition Hypothesis (SCH) and
									LHT

								The SCH is a more inclusive evolutionary model which reconsiders
									the whole spectrum of eating disorders including AN and BN
									(Abed, 1998). The SCH, based on the Darwinian theory of sexual
									selection, proposes that female intra-sexual competition is the
									biological root for the drive for thinness, an adaptive response
									originally suited to the ancestral environment, and that the
									extreme version of this manifests in what we know as eating
									disorders. The SCH proposes that AN and BN are manifestations of
									abnormally intense female intra-sexual competition whereby
									autonomous females of reproductive age compete with each other
									in the novel modern Westernized urban environment through a
									strategy of ‘the pursuit of thinness’ as a signal of youth,
									leading to ‘runaway female intra-sexual competition’, the
									extreme version of which manifests as eating disorders (Abed,
									1998).

								The SCH is based on the fact that throughout human evolutionary
									history the female shape has been a reliable indicator of the
									female's reproductive
									history and consequently her reproductive potential (Bovet and
									Raymond, 2015; Singh, 1993). Youth and good health have always
									been major determinants of female mate value not least because
									of the finite reproductive window in humans that abruptly ends
									with menopause (Buss, 1987). The visual signal for a female's
									peak reproductive potential in the ancestral environment was the
									female nubile shape, which was generally short-lived and
									deteriorated with the repeated cycles of gestation and lactation
									(Symons, 1995).

								Hence, according to SCH, female intra-sexual competition in
									affluent Westernized societies became focused on the
									preservation of the ‘nubile shape’ through a strategy of the
									pursuit of thinness to display signs of youth. The SCH further
									proposes that other important factors serve to up-regulate the
									intensity of female intra-sexual competition. Some of the major
									additional factors include (Nettersheim et al., 2018): (a)
									female autonomy that involves the ability to make mating
									decisions with relatively little interference from kin (unlike
									the case in ancestral and traditional societies) (Apostolou,
									2007; (b) living in cities where abnormally large numbers of
									autonomous females live in close proximity to each other; (c)
									reduced fertility (birth rates) (Vining, 1986); and (d) the
									ubiquity of abnormally attractive youthful nubile female images
									in the media that are mistaken for competitors (Ferguson et al.,
									2011).

								Therefore, the SCH is based on a proposed mismatch between the
									design of the female's psychological adaptations for mate
									attraction and retention and for competing with rival females,
									on the one hand, and the novel circumstances of the modern urban
									environment, on the other.

								However, intra-sexual competition alone cannot explain the
									different presentations of AN and BN. Hence, life history
									strategies were considered as an added factor where BN lies at
									the fast and AN on the slow end of the life history spectrum
									(Abed et al., 2012).

								Predictions from the SCH have been examined in a number of
									non-clinical studies and have found a significant correlation
									between abnormal eating behaviour and the intensity of
									competition for mates (Abed et al., 2012; Faer et al., 2005).
									Also, supportive evidence has been found for the predictions
									that homosexual men resemble heterosexual women and lesbians
									resemble heterosexual men in their concerns about physical
									attractiveness and eating behaviour (Li et al., 2010). More
									recently an exploratory study on anorexic and bulimic patients
									supported the fast–slow life history strategy prediction for BN
									and AN and partially supported the predictions of SCH
									(Nettersheim et al., 2018).

							

						

						
							The Placebo Response and Nesse's Smoke Detector
								Principle

							Placebo effects may be considered as explanations of how healing and
								caring works (McQueen et al., 2013). The universality of placebo
								responses suggests a likely evolutionary basis to the underlying
								mechanisms. Placebo responses permit mammals to modify internal
								processes and behaviours. Adaptive advantages might result from the
								evolution of abilities to modify our internal environment in the
								light of positive evaluations of our external environments, social
								interactions, and appraisals of the future. The hypothetical system
								charged with health maintenance, shaped by evolution, has been
								referred to as a ‘health governor’, aspects of which are shared
								across many species but which is most highly developed in humans and
								operates entirely outside conscious awareness (Humphrey and Skoyles,
								2012). Nesse (2019) stresses that placebo responses primarily entail
								modification of the body's defences e.g. pain, nausea, anxiety,
								depression, fever, coughing, vomiting, and diarrhoea, rather than
								altering disease processes. Hence, evolution has selected for
								mechanisms that defend against injury, infection or poisoning and
								the regulation of these defences is influenced by appraisals of the
								environment. However, many defences appear to be over-expressed. A
								signal-detection analysis
								can explain this apparent paradox. When the cost of expressing an
								all-or-nothing defence is low compared with the potential harm it
								protects against, the optimal system will express many false alarms.
								For example, vomiting may cost only a few hundred calories and a few
								minutes, whereas not vomiting may result in a chance, however small,
								of death from poisoning. This has been dubbed ‘the smoke detector
								principle’ (Nesse, 2001). The over-expression of many defences
								allows that they can often be dampened without compromising fitness.
								The regulation of defences allows that otherwise ‘protective’
								defences can be turned off both in situations of extreme danger, to
								facilitate escape, and in situations propitious for recovery, where
								they may no longer be necessary for protection. This may explain why
								pain is reduced both when facing immediate threat and when being
								cared for.

							Furthermore, the goal of the attachment system is to maintain
								proximity to caregivers who would provide safety from danger. Thus,
								at times of threat, the attachment system becomes activated.
								Manifestations of attachment behaviour change with the stage of the
								life cycle and attachment style, but at times of subjectively
								perceived threat, which includes illness, proximity and caring are
								sought from attachment figures, which may come to include trusted
								professional carers, and hence the placebo response may be an
								emergent property of the attachment system (Bowlby, 1980).

						

						
							Other Disorders: Alzheimer's, Personality Disorders,
								and Bipolar Disorder

							People are increasingly surviving into old age. This increase in
								longevity is associated with increased levels of morbidity of both
								somatic and mental disorders, among them the dementias such as
								Alzheimer's disease (AD), during those added years. Evolutionists
								consider explanatory theories for the phenomenon of aging such as
								antagonistic pleiotropy (Williams, 1957) and LHT. As AD seems to be
								specific to Homo sapiens, its existence may in part be anchored in
								the adaptive changes that have occurred after humans separated from
								other primates. Evolutionary theories also take into account issues
								around brain development including the related phenomena of
								altriciality and grandmothering, the evolution of ApoE and the
								genome lag hypothesis. Thus, an evolutionary look into AD may shed
								new light on the causes and treatments of this devastating disease
								(Von Gunten et al., 2018).

							Others have suggested that AD is the result of mismatch related to
								the vastly increased levels in the modern environment of insulin
								resistance, inflammation, and exposure to toxins (Fox, 2018), or
								that AD is the result of a trade-off between the antimicrobial
								effects of amyloid beta and the damaging effects of its sustained
								activation (Moir et al., 2018).

							Personality disorders (PD) are defined by DSM-5 as an enduring
								pattern of inner experience and behaviour that deviates markedly
								from the expectations of the individual's culture. The DSM and ICD
								classifications list around a dozen different types each but they
								differ in their subtyping, terminology, and criteria. The
								five-dimension model of personality is currently widely favoured and
								comprises extraversion, neuroticism, agreeableness,
								conscientiousness, and openness (McCrae and Costa, 2003).
								Personality disorders are clustered into three groups with Cluster A
								comprising the ‘eccentric’ PDs such as paranoid and schizoid;
								cluster B ‘dramatic’ such as antisocial and borderline PDs; and
								cluster C ‘anxious’, including avoidant, dependent, and
								obsessive–compulsive PDs.

							Evolutionary formulations have proposed that antisocial PDs may be an
								‘adaptive’ cheating strategy that is maintained through frequency
								dependent selection (e.g. Mealey, 1995). Cluster B (antisocial and
								borderline PDs) has been considered to represent a fast life history
								strategy while both clusters A and C are considered slow life
								history disorders (Brune, 2015). However, Del Giudice (2018) takes a more nuanced
								approach and classifies PDs as fast (antisocial and borderline) and
								slow (obsessive–compulsive), with avoidant PD as a defence
								activation disorder.

							Bipolar disorder (BPD) has a prevalence of between 1 and 5% of the
								population depending on the subtypes included. In contrast to
								schizophrenia, BPD has received relatively little attention from
								evolutionists. Many of the existing evolutionary models propose some
								evolutionary advantage of hypomanic traits or even manic episodes
								(Del Giudice, 2018). The manic mood has been considered the winning
								and the depressive mood the losing programmes of the dominance
								system (Gilbert et al., 2007). It is of interest to note the
								relatively small decline in fertility associated with BPD (85% of
								general population levels in females and 75% in males) compared to
								the steep decline in schizophrenia (Power et al., 2013). Nesse
								(2019) considers BPD as an example of a malfunctioning mood
								regulation system or broken ‘moodostat’. Del Giudice (2018),
								applying the life history framework, proposes that there are two
								distinct variants, a fast and a slow life history strategy variant.
								The fast subtype has greater links to schizophrenia with a higher
								risk of psychotic symptoms and the slower subtype has links to
								autism and lower risk of psychotic symptoms.

						

					

					
						Evolution and Psychopharmacology

						Psychopharmacological drugs became widely available in the 1950s and have
							changed many outcomes; however, psychiatric disorders are so complex and
							heterogeneous that psychopharmacology alone cannot cure every aspect of
							any disorder. Current psychopharmacology is not based on evolutionary
							insights or theories.

						Highly preserved, bio-active chemicals play fundamental roles in many
							processes across virtually all life forms. They include acetylcholine
							and the biogenic monoamines as well as other groups such as amino acids,
							purines, cannabinoids, and neuropeptides. Such chemicals have been found
							not only in animals, but also in plants and unicellular microorganisms
							(Roshchina, 2010). This ubiquity is best explained by universal cellular
							mechanisms, communication systems across kingdoms, and shared
							evolutionary ancestry, demonstrating the ‘thriftiness’ of evolutionary
							processes and the conservation of evolved mechanisms and strategies.
							Phylogenetically, it appears that these chemicals and their associated
							enzymes existed for a substantial period before their respective
							receptor proteins.

						Evolution of sophisticated nervous systems arrived independently of the
							synthesis of newer sophisticated transmitter substances, receptor
							proteins, transducers, and effector proteins; rather they evolved with
							improved organization and utilization of these entities, forming
							increasingly advanced and refined circuitry via natural and sexual
							selection (Roshchina, 2010). There are hundreds of chemical substances
							that provide communication between cells in humans, some simple
							monoamines, others more complex, e.g. neuropeptides.

						Knowledge of differing receptor function in other species has aided drug
							development. For example, there are important changes during
							evolutionary time, related to the neurotransmitters/receptors and how
							they function in humans. As further examples of biological
							cross-reactivity, many psychotropic agents have an action on
							microorganisms, including such varied taxa as bacteria, helminths,
							insects, and other parasites. The antipsychotics (phenothiazines and
							thioxanthenes) show antibacterial activity, exerting their activity
							independently of antibiotic resistance. The benzodiazepine clonazepam is
							anti-schistosomal (Stohler, 1978). Monoamine oxidase inhibitors,
							lithium, tricyclic antidepressants, and valproic acid have a range of
							antimicrobial activities (Kristiansen, 1990).

						Many psychiatric conditions involve emotion dysregulation, inappropriate
							expression of emotions, or impaired access to one's emotional life. Positive emotions developed
							evolutionarily to motivate humans to take advantage of environmental
							opportunities and to recognize when we have succeeded in doing so.
							Negative emotions evolved to motivate humans to avoid misfortune by
							escaping, attacking, or preventing harm or repairing damage when it has
							already occurred. Emotional reactions importantly correspond to
							differences in appraisal that result from individual differences in
							personal values, experiences, and goals. Psychopharmacological agents
							may modify these responses in ways which have consequences beyond the
							simple alleviation of distress. ‘Side effects’ of medications are
							sometimes consequences of effects on attendant processes, as distinct
							from the direct pharmacology, for instance a reduction in anxiety
							leading to an increase in risk taking or disinhibition.

						Understanding why symptoms exist/persist may enhance psychiatric
							management. Treatments should be evaluated regarding whether the index
							symptoms are aiding individual coping strategies with respect to the
							adverse life event which caused the lowered mood in the first place.
							Importantly, pharmacologically reducing symptoms remains beneficial,
							even essential, when the symptoms are excessive or fail to serve their
							adaptive purpose, and when the symptoms are not associated with events
							that triggered the episode. Conversely, in cases where a depressive
							episode is a functional response to adversity, suppressing it
							unconditionally without addressing the underlying causes might be
							harmful. This is analogous to treating pain without considering the
							aetiology.

						Conceptualizing sickness behaviours, pain mechanisms, and mental
							disorders in relation to the problems that they evolved to solve
							potentially encourages practitioners to provide treatment options that
							are more effectively targeted, ensuring a patient's long-term
							well-being, though the patient's immediate best interests must always be
							regarded as paramount (Rantala et al., 2018). Psychopharmacology should
							also review the side effects of medication through the lens of
							evolutionary theory, potentially considering drug interference with
							evolutionarily relevant systems that might have negative consequences
							for the individual's ability to attain vital biosocial goals.

					

					
						Looking Toward the Future

						At present, the evolutionary literature remains largely invisible to
							mainstream psychiatrists. This is partly explained by the current
							paucity of evolutionarily inspired interventions but is also influenced
							by a range of other factors. These include ideological, religious, and
							libertarian concerns as well as factors related to the inertia inherent
							in paradigm shifts (Kuhn, 1962). Whereas the religious and ideological
							(primarily post-modernist, anti-science trends) opposition to Darwinism
							is largely entrenched and probably unchangeable, the libertarian
							concerns arise from misconceptions that should, in principle, be
							amenable to modification. For example, mistaking evolutionary science
							for social Darwinism and assuming that evolution implies strict genetic
							determinism can be countered by appropriate scientific argument and
							evidence. However, it may prove much more difficult to overcome the
							anti-evolutionary position of ‘biological reductionism’ that is
							currently the dominant trend in medical and psychiatric academic centres
							within the Western world.

						We propose that evolutionary science provides a framework that can
							organize a huge number of facts about human biology and psychology into
							a coherent narrative that, in time, will lead to insights that can give
							rise to novel treatments and interventions in psychiatry and the rest of
							medicine. This can help further our understanding of sex differences in
							vulnerability to disorder, phenotypic plasticity including differential
							susceptibility as a result of gene–environment interactions, and the
							role of life history strategies. The unique insights evolutionary
							thinking brings stem primarily
							from combining an understanding of the role of ultimate causation
							alongside proximate causes. Such evolutionary thinking has already
							resulted in novel interventions for cancer (DeGregori, 2018).

						However, a critical mass of evolutionarily informed psychiatrists is
							necessary to significantly influence the research agenda. Hence, the
							first step must involve better evolutionary education for psychiatrists
							both at under- and postgraduate levels.

						We suggest that trainee psychiatrists would benefit from the following
							basic evolutionary knowledge/competences:

							An understanding of how selection shapes adaptations (physical
									and psychological traits).
	An understanding of Tinbergen's four causes with special
									emphasis on the distinction between proximate and ultimate
									causation (see ‘Evolution and Causality’ section).
	An understanding of the concepts of kin selection and inclusive
									fitness.
	An understanding of the evolutionary causal processes for the
									persistence of disease and disorder with special emphasis on
									mismatch, trade-offs, life history strategies and sexual
									selection (see ‘Causal Pathways for the Persistence of Disease
									and Disorder’ section).
	An understanding of the basics of evolutionary genetics,
									including selection, mutation, drift, intra-genomic conflict,
									and genomic imprinting.


						Many evolutionary applications in medicine rely on well-established
							methods, such as population genetics, phylogenetic analysis, and
							observing pathogen evolution. Approaches to evolutionary questions about
							traits that leave bodies vulnerable to disease are less well developed.
							Strategies for formulating questions and hypotheses remain unsettled,
							and methods for testing evolutionary hypotheses are unfamiliar to many
							in medicine. Nesse (2011) has suggested a structure for appropriate
							evolutionary research which uses recent examples to illustrate
							successful strategies and some common challenges. He identifies 10
							questions to consider in testing evolutionary hypotheses. Addressing
							them systematically can help minimize confusion and errors. One of the
							major contributions of evolutionary thinking is that it helps
							researchers formulate the right questions regarding the nature of
							disease and disorder. Evolution also cautions us against simplistic
							genetic models and draws attention to the possible adaptive function(s)
							of genes implicated in mental disorders.

						Evolution's flagship contribution is that it highlights the mistake of
							equating distress with disease and disorder. This prompts clinicians to
							consider the possible downside of treating potentially adaptive states
							of defence activation in individual patients as well as to consider the
							currently neglected possibility that insufficient defences (e.g. low or
							absent anxiety) are also a possible source of psychopathology and
							harmful dysfunction (Nesse, 2019).

						Aside from future advantages in the areas of research and classification,
							there are potential benefits from utilizing evolutionary thinking in the
							clinic in the present. Examples include introducing patients with
							anxiety and panic disorders to evolutionary concepts such as the ‘smoke
							detector principle’ (Nesse, 2019) or the harm-avoidance model of OCD
							(Abed and de Pauw, 1999). Finally, we submit that possessing an
							evolutionary understanding of unique human vulnerabilities in itself
							enhances empathy and understanding, complementing the clinician's
							effectiveness (Nesse, 2019; Troisi, 2012).
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