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The act of killing self contradicts the central purpose of human evolution, that is, survival and propagation of one’s genetic material. Yet, it continues to be one of the leading causes of human death. A handful of theories in the realm of evolutionary psychology have attempted to explain human suicide. The current article analyses the major components of certain prominent viewpoints, namely, Inclusive fitness, Bargaining model, Pain-Brain model, Psychological aposematism, and few other perspectives. The article argues that relatively more weightage has been given to understanding ultimate (the “why”) rather than proximate (the “how”) functionality of suicidal acts. Evolutionary theorists have consistently pointed out that to comprehensively understand a trait or behavior, one needs to delineate not only how it supports survival but also the evolution of the mechanisms underlying the trait or behavior. Existing theories on suicide have primarily focused on its fitness benefits on surviving kin instead of providing evolutionary explanations of the more complex mechanisms leading up to such self-destructive motivations. Thus, the current paper attempts to highlight this gap in theorizing while suggesting probable proximate explanations of suicide which stresses the need to diffuse attention paid to fitness consequences of the act alone. We speculate that such explorations are needed in order to build a robust and comprehensive evolutionary theory of human suicide.
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INTRODUCTION

The capacity to deliberately take one’s own life is perhaps one of the most distinctive acts that sets the human race apart. Even though other animals exhibit self-destructive behaviors, these acts have been attributed to objective factors. Such factors may range from species-typical self-sacrificial behavior, for instance, in honey bee species (T. hyalinata) for the protection of their nest (Shackleton et al., 2015, p. 1) to the apparent “adaptive suicide” behavior in leaf-cutting ants (Atta cephalotes) to eliminate the risk of propagating an established parasite to its kin (Trail, 1980, p. 81–82). These seemingly self-destructive behaviors seen in non-human species have mostly been fit into the evolutionary explanation of kin selection, whereby organisms sacrifice their own lives to ensure closest kin’s survival and reproductive success (Humphreys and Ruxton, 2019, p. 2). However, conventional biological explanations might not suffice when it comes to understanding self-destructive motivations in cognitively and socially enriched organisms, such as humans. According to a recent review of internationally applicable definitions for suicidal behaviors, suicide can be defined as an individual act whose outcome is death or life-threatening state, may be driven by deliberate or unintentional motive to die (De Leo et al., 2021, p. 6–8). Suicide is the loss of valuable human life, causing a premature termination of resourceful and functional human years. Globally, crude suicide rates per 100,000 population are 10.6 for both sexes, 7.7 for females and 13.5 for males (“Crude Suicide Rates,” World Health Organization, 2018). With suicide accounting for 1.4% of all deaths worldwide, becoming the 15th leading cause of death (World Health Organization, 2014), it is imperative to understand what might underlie the human choice of death over life. The phenomenon of suicide has been comprehensively discussed from various theoretical viewpoints spanning existential conceptualizations (Roberts and Lamont, 2014), psychodynamic theories, sociological theory of Durkheim (1897, 1958), hopelessness theory by Beck et al. (1975, 1990), psychache theory of Shneidman (1993), escape theory of Baumeister (1990), emotion dysregulation theory of Linehan (1993), interpersonal-psychological theory of Joiner (2005), and biological perspectives (Selby et al., 2014). Few other psychological theories of suicide, namely, the Fluid Vulnerability Theory (Rudd, 2006), the Integrated Motivational Model of suicidal behavior (O’Connor, 2011; O’Connor and Kirtley, 2018), and the 3-step “ideation to activation” framework (Klonsky and May, 2015), have attempted to delineate several aspects of suicidal behaviors from risk factors to cognitive and behavioral vulnerabilities.

Aforementioned schools of thought have proposed treatment paradigms for suicide, focusing on psychosocial and neurochemical underpinnings. However, a comprehensive understanding of any human behavior cannot exclude evolutionary discussions. For an integrated conceptualization of behavioral pathologies, the evolution of the behavior needs to be traced. Suicide apparently contradicts the basic intent of all living organisms, which is, the maintenance of biological fitness and propagation of one’s own genetic material across generations (deCatanzaro, 1980). In other words, to survive. What then might explain behaviors that go against the rule of thumb of evolution? Though suicidal behaviors have been consistently explored in evolutionary psychology (deCatanzaro, 1980, 1981, 1984, 1986, 1991; Soper, 2018; Humphreys and Ruxton, 2019), there might be some missing pieces to this puzzle. The continued occurrence of death by suicide in the society demands rigorous questioning to expand the existing literature.

In an attempt to move in that direction, the current article firstly aims to summarize prominent theories reflected in the literature on evolution of suicide (Brown et al., 2009; Tanaka and Kinney, 2011; Aubin et al., 2013; Selby et al., 2014; Syme et al., 2016; Soper, 2019a). The authors attempt to conceptually analyze these theories which focus on the ultimate functionality of suicide. However, to understand a behavior fully, proximate mechanisms leading up to the act need to be studied. The authors contemplate that a discourse on proximate psychological mechanisms underlying suicide, woven into an evolutionary framework, might provide the missing pieces to this puzzling human act. This paper is an outcome of preliminary thought processes and hopes to stimulate further relevant hypotheses and research endeavors.



THE EVOLUTIONARY UNDERSTANDING OF SUICIDE


A Summary of Existing Theories


Suicidal Behavior to Promote Inclusive Fitness

One of the first evolutionary explanations of suicidal behaviors was proposed by deCatanzaro (1986). deCatanzaro proposed a mathematically derived model which highlighted the likelihood of self-destructive behaviors to be a function of two organismic factors: an individual’s reproductive value and perceived degree of burdensomeness on genetic relatives (deCatanzaro, 1986; Brown et al., 2009, p. 1). According to the theory, self-destructive acts result from perceived burdensomeness and low reproductive potential of an individual, incurring large fitness costs on biological relatives. Hence, killing oneself would increase the availability of resources to surviving kin and thereby enhance their likelihood of survival and reproduction (deCatanzaro, 1980, p. 269–270; deCatanzaro, 1984, p. 82). deCatanzaro’s model was based on Hamilton’s (1964, 1970, 1971) evolutionary biological proposition of how self-sacrifice may have beneficial effects on survival of kin, a process referred to as “kin selection” (Hamilton, 1964, 1970, 1971). The model, thus, contends that individuals with some perceived infirmities, for example, persons with a debilitating illness, would be more likely to show self-destructive motivation by virtue of their reduced reproductive potential and increased sense of burdensomeness on close kin (Syme, 2017). Another condition triggering self-destructiveness might be age or senescence (deCatanzaro, 1991). However, neither illness nor age alone can lead a person to his death, but other factors, such as emotional state of the organism, kin solicitude, and parental care, can influence the probability of dying by suicide in socially complex species like human beings (deCatanzaro, 1991, p. 14–16, 20–21; deCatanzaro, 1995, p. 387).



The Bargaining Model of Suicidal Behavior

Systematic reviews of suicidal behaviors have reported that self-harm behavior, with or without suicidal motives, can serve as a significant predictor of eventual suicide (Quarshie et al., 2020, p. 1; Grandclerc et al., 2016, p. 1–2; Mars et al., 2019, p. 327–328). The Bargaining Model of suicidal behavior attempts to explain this reported transition of self-harm to suicide from an evolutionary standpoint. The model, originally proposed by anthropologist Edward Hagen (1999, 2003) as a model for depression, states that non-lethal self-injurious behavior (SIB) is an appeal by less fortunate individuals on more resourceful kin for gaining a desirable outcome, such as affection or sympathy, which in certain cases might result in lethal attempts or suicide (Hagen, 2003, p. 95; Stengel, 1952, p. 22–24; Stengel, 1956, p. 117–120; Syme et al., 2016, p. 180–181). It is empirically supported that repeated non-lethal self-harm increases the likelihood of future suicide (Ciuhodaru et al., 2012, p. 767; Geulayov et al., 2019, p. 1051). Multiple reports of non-lethal self-harm behavior eventually turning into cases of suicide also exist in the literature (Syme et al., 2016, p. 181). Hence, from the evolutionary point of view, the bargaining model explains suicide as “costly signals of need” whereby an individual, after encountering a perceived fitness threat (such as, being restricted from making a particular choice), resorts to a costly signal of self-harm (such as, wrist slashing), with the intent of communicating one’s need to the involved kin, which might lead to the removal of the fitness threat previously imposed by more resourceful others (i.e., the particular choice of the individual being accepted), provided he or she survives the non-lethal attempt (Syme, 2019, p. 1–3). According to this view, suicide attempts are like bargains and completed suicides are “accidental outcomes” of a risky game-like strategy to influence social partners (Syme et al., 2016, p. 181).



The Pain-Brain Hypothesis of Suicide

Experience of intense pain, physiological or psychological, is one of the most compelling of human experiences (Walters and Williams, 2019, p. 1). Pain plays an adaptive role by guiding organisms to perceive a fitness threat and move toward ending or escaping from it (Klein, 2015, see book overview). Human pain is a complex phenomenon which comprises sensory, emotional, cognitive, and social elements (Walters and Williams, 2019, p. 2). The discussion of pain in this text will concern psychological and social forms of pain. Human beings often seek to terminate psychological or social pain by resorting to suicidal behaviors that would end life and thereby end pain (Eisenberger, 2012; Soper, 2019a, p. 457–458). However, psychological pain cannot be the only explanatory variable for suicidal acts and this realization brings forth another relevant variable: the brain (Soper, 2019a, p. 458–459). The variable that makes suicide available exclusively to humans and not to other animals is the capacity of self-consciousness, and it is in adolescence that humans overcome a claimed “cognitive ‘floor’ for suicide” (Perry, 2014, p. 110). This cognitive floor is a sort of cognitive limitation that is said to exist in prepubescents or intellectually incapacitated individuals. Persons belonging to these two groups might thus lack the intellectual ability to contemplate conscious self-killing (Baechler, 1975/1979, p. 38). On the other hand, a human adult, who has adequate “cognitive sophistication,” can think in abstract terms and carry out the executive planning needed for deliberate self-killing (Soper, 2019a, p. 459). Thus, according to this hypothesis, conscious self-destruction is a function of two adaptive mechanisms which interact together, that is, the experience of psychological pain and the possession of cognitive sophistication, enabling the willful cessation of one’s own life. The pain-brain theory further elucidates the function of: (a) front-line pain-related and brain-related factors called “fenders” which serve as buffers against suicidal behavior, for example, self-deceptive defenses which maintain an emotional homeostasis and prevents the pain from reaching an extreme intolerability, and (b) last-line factors called “keepers” which work as “reactive, antisuicide, evolved psychological mechanisms,” for example, making sense of the pain or loss of psychomotor energy which might otherwise be needed to attempt any form of self-destructive behavior (Soper, 2018, p. 125–245). Together, these proposed conditions, which have been termed by Soper as “suigiston” in the “pain-brain” theory, can determine the likelihood of an individual attempting to take one’s own life (Soper, 2019b, p. 37).



Psychological Aposematism and Other Perspectives

Borrowing from evolutionary biology, the concept of Aposematism has been used by theorists to suggest a novel stance on human suicide (Wiley, 2020, p. 228–229). Aposematism is a term in ecology and evolution (Wallace, 1867; Poulton, 1890). It refers to a mechanism by which certain evolved conspicuous color patterns in certain animals work to attract predators after which a toxic and unpalatable substance is released by the animals to deter further hunting of their species by the predating organisms (Rowe and Guilford, 2000, p. 261). For example, wasp species Aculeate hymenoptera possess a bright yellow and black coloration, which attracts birds to prey on them, following which they release a potent venom that harm the vertebrates, thereby conditioning predators to avoid insects with similar coloration (Schmidt, 2008, p. 4076). Suicidologists have speculated that a sort of psychological aposematism may explain the adaptive nature of human suicide. In case an individual dies by suicide, the aposematic consequence is two-fold: (a) The negative impact of death would deter other at-risk individuals from engaging in self-destructive behavior and (b) allow community members to develop preventive measures for persons who might engage in suicidal behaviors (Wiley, 2020, p. 228). Since evolutionary traits are claimed to be hereditary (Darwin, 1909), the aposematic trait could also be inherited and the mechanism is conceived to benefit people with the same phenotype, thereby resulting in the sustenance of that trait owing to its net fitness benefits despite the initial death of an organism (Wiley, 2020, p. 227–228).

Another claim that discusses an apparently disadvantageous circumstance in actually preventing suicide has been furthered by certain theorists. This stance holds that human conditions of illness, psychiatric in particular, might in fact discourage a person from taking one’s own life owing to the presence of associated symptoms of sadness, pessimism, lethargy, and lack of motivation (Aubin et al., 2013, p. 6878–6,879; Nesse, 2000, p. 14, 16, 18). Such a contention points toward the adaptive nature of psychiatric illnesses and how the associated symptoms may be working as a dissuading factor against the physical and psychological effort involved in taking one’s own life.

Both the above-mentioned propositions view suicide as a heritable trait which may or may not be present in the genetic make-up of an individual. Somewhat different from this understanding is another contention that views the likelihood of suicide as universal and claims that all individuals have the same probability to destroy self and that this trait only gets expressed in some while remaining dormant in others (Szentes and Thomas, 2013, p. 427). The proposition further assumes that if an individual dies by suicide, reproductive resources initially taken up by him/her becomes available and gets redistributed uniformly across the population, thereby creating more fitness opportunities for others, irrespective of kinship to the deceased person (Szentes and Thomas, 2013, p. 427–428). This mathematically elaborated claim that suicide is a ubiquitous trait, which may or may not get expressed, and in case it gets expressed, the populations with suicides would grow and have fitness benefits, is a novel yet debatable perspective. Further scientific exploration is called for explaining this potent threat to human existence which entails severe costs in terms of psychological pain and bereavement for surviving kin.




A Critique of Summarized Theories: Identifying the Need for Proximate Explanations

The above discussion brings forth the evolutionary understanding of suicide which mostly focuses on the ultimate function of the act. These theories have explained suicidal behaviors in terms of its benefit to surviving kin (for example, inclusive fitness theory) or as adaptive acts that remove the person from undesirable conditions of survival (for example, bargaining and pain-brain hypothesis). However, critically viewing these theories have raised certain issues which the paper attempts to emphasize in upcoming sections.

The position taken by deCatanzaro in his inclusive fitness theory of suicide has found support in his own and in the work of others (deCatanzaro, 1980, 1984; Syme, 2017). The theory fits comfortably into the first rule of thumb of evolution, that is, survival and furthering one’s own genetic material through reproduction. The theory suggests that an individual with low reproductive potential and perceived burdensome to kin is more likely to die by suicide, thereby creating reproductive opportunities and making other resources available to close kin. Self-sacrificial behavior for defending the colony in sterile members of the largest order of insects, Hymenoptera, has been widely noted (Shorter and Rueppell, 2012, p. 2–3). Global data from research in humans have shown that there is an overall increase in suicide rates after the age of 60years (Shah et al., 2016, p. 3–6), and suicidal older adults have been reported to experience lowest social support, lowest sense of belonging, and highest interpersonal difficulties (Harrison et al., 2010, p. 6–8). Among other potent risk factors for suicide in older adults, identified across various studies, reduced functional capacity owing to physical or psychiatric illness and lack of social connectedness with close kin appear to be most important (Conwell et al., 2011, p. 2–6). Syme et al. (2016, p. 189) and Syme (2017, p. 1–2) have reported that in resource scarce environments at higher latitudes, like the Arctics, suicide among non-reproductive and infirm kin who are incurring high fitness costs have found to support the inclusive fitness model of suicide. These evidences point toward the role of reproductive health and functionality along with interpersonal variables that determine the individual’s position within the social network in motivating self-destructive acts, thereby validating deCatanzaro’s claims on suicide. However, the likelihood of inclusive fitness theory in explaining all sorts of suicide might be low, for example, in individuals with no deficit in reproductive capacities or in cases where competition for resources may be adequately met by actions other than killing self (Szentes and Thomas, 2013, p. 426–427). Moreover, this theory explains the ultimate functionality of suicide as an outcome of selection against poor reproductive fitness which is usually not a conscious thought or experience on the part of the person. On the other hand, more experiential underlying mechanisms of suicide, such as ongoing psychological pain, have not been explored systematically (Syme et al., 2016, p. 181). This leads us to a discussion on other evolutionary explanations of suicide.

Turning to the bargaining model of SIB, there is existing evidence of threats of self-killing getting converted into suicide attempts and resulting in completed suicides (Whitlock and Knox, 2007, p. 636–637). As mentioned previously in the text, this model has been borrowed from the bargaining model of depression, which posits that severe and disabling symptoms of depression may gain social support and other desirable favors for the person (see Hagen, 2003 for the theory). Along similar lines, the model holds that SIB in persons may also serve to gain attention of significant peers and gain other desirable social effects (Syme et al., 2016, p. 181). The theory views completed suicides as often an accidental and unintentional act. Thus, it might be logically deduced that as long as suicidal threats and SIB serve the purpose of gathering desired social outcomes, the person might not resort to killing self. However, this might not always hold true as there are several factors that determine the translation of SIB either into subsequent suicide or into accidental death. Death by suicide and accidental death following SIB are two distinctive acts that have been classified into separate categories and studied as two discrete populations (Bergen et al., 2012, p. 727–741). Factors that indicate risk of subsequent suicide but not of accidental death in the vulnerable SIB population are incidents of past self-harm such as self-cutting, self-poisoning, and self-injury, and associated psychological underpinnings facilitating self-harm (John, 2012, p. 101). Similarly, factors that signal risk for accidental death (and not for suicide) following self-harm include unemployment, illness, disability, and substance abuse (John, 2012, p. 101). The preceding findings and prior research evidence point toward shortcomings of the bargaining model of suicide which conceptualizes suicide as an unintentional outcome of SIB. Also, similar to the inclusive fitness theory of suicide, the critique of the bargaining model lies in its discussion of ultimate explanations concerning fitness consequences of SIB and why it is selected and not on proximate explanations of the mechanisms that underpin the behavior (Syme et al., 2016, p. 181). As observed earlier, to fully understand any behavior, both proximate and ultimate factors need to be understood (Scott-Phillips et al., 2011, p. 38).

This brings us to one of the latest evolutionary contentions on suicide, the “Pain and Brain” model. This relatively recent evolutionary understanding has addressed both ultimate and proximate factors while explaining human suicide. While stressing the importance of human cognition in the ability to deliberately kill oneself, the model also elaborates the role of psychological pain and an array of psychological factors called “fenders” (first-line evolved psychological mechanisms that regulate the experience of emotional pain and/or keep the option of suicide cognitively unavailable) and “keepers” (last-line evolved psychological mechanisms, like numbing of intense pain or a temporary degradation in planning abilities, that work to prevent intentional self-killing) which determine the probability of self-destructive acts (Soper, 2018). The role of evolved human cognition in conceiving self-killing as an option has also been highlighted by other evolutionary theorists (Humphrey, 2018). According to this model, suicide might not be considered so much as evolutionarily adaptive as it is psychologically adaptive and the theory views suicide as a maladaptive by-product of other adaptive factors: namely, pain and the developed human brain (Soper, 2018, p. 125–244). The “pain and brain” model is in many ways a wholistic approach toward explaining suicide. The theory provides certain intriguing claims, like the evolution of common mental disorders (CMDs) is to prevent self-destructive behaviors such as suicide. According to the author, CMDs, such as depression, substance abuse, or psychosis, involve such degrees of psychological pain and significant loss of functionality that the individual hardly has any ability to contemplate or carry out suicidal acts (Soper, 2018, p. 154). The author provides various arguments to support this hypothesis, such as symptoms of CMDs developing as reactions to emotional pain which in turn would serve as triggers of antisuicide defenses (Ibid, p. 157–158). However, this theory has led the present authors to contemplate on the possibility of another evolutionary explanation of the role of emotional pain in suicide. For example, the evolutionarily adaptive vasovagal syncope (or common fainting) in humans involves a drop in blood pressure as a self-preservative mechanism against the experience of emotional pain (Blanc et al., 2015). Can a similar line of reasoning be adopted to understand the role of psychological pain and CMDs in self-preservation of individuals at risk of self-killing? Contentions such as these can be subjected to experimental verification which might eventually contribute to developing preventive measures for individuals experiencing intense psychological pain.

This discussion reinforces the preexisting knowledge that the complex act of suicide in a socially and cognitively advanced species cannot be viewed through an exclusively biological lens. To frame a holistic theory of suicide, both ultimate functions highlighted by evolutionists and proximate mechanisms discussed by psychologists need to be considered in unison. The following section identifies few psychological mechanisms that act proximately and can be integrated into an evolutionary conceptualization to explain suicide. This multifaceted human act calls for interdisciplinary theorizing and this article attempts to link just two of many relevant fields in this area: Evolution and Psychology.




LINKING EVOLUTIONARY AND PSYCHOLOGICAL CONCEPTS: A SEARCH FOR PROXIMATE EXPLANATIONS

Up until now, we have been proposing the need to identify proximate explanatory factors of suicide and the idea of threading them into an evolutionary framework. This section talks about few possible proximate factors that can be linked with ultimate factors to explain suicide from an evolutionary standpoint. Suicide research points toward an integration of contextual factors (demographics, situational, and behavioral patterns) with proximal processes (personal factors, coping strategies, and emotional states; O’Connor et al., 2015) in building ecologically sound methods of suicide risk assessment (Bronfenbrenner and Morris, 2006). Along these lines, the current paper attempted a brief literature search of studies over the last decade to identify relevant proximal factors predicting a risk of suicide which could be theoretically connected to evolutionary understandings.

We present a brief summary of understandings that emerged from a preliminary literature search of personal factors predicting suicide. The authors identified emotional, cognitive, and behavioral factors mentioned as proximate predictors/indicators of suicide in non-psychiatric samples and then looked for evolutionary explanations for these factors. The purpose is to just begin conceptualizing proximal personal factors of suicide in evolutionary terms rather than systematically reviewing all available data on risk factors of suicide. We hope to convince the scientific audience about the potential of evolutionary psychology in explaining suicide that might culminate in developing interventions that focus on building or re-kindling the basic survival instinct. Table 1 below provides a basic commentary to this end. It is not an exhaustive review of available data. The aim is to lay the groundwork for more systematic and comprehensive review of literature that this area demands. The current article has been drafted as a conceptual analysis and holds promise in being developed into a rigorous and systematic review in the future.



TABLE 1. Summary of Evolutionary explanations for proximate personal factors predicting suicide.
[image: Table1]

There is unanimity among researchers regarding the fact that suicide is an outcome of effectual interactive relationship between biological, psychological, and social factors (Van Heeringen, 2001). Conceptually, suicidal behaviors do not always follow a linear progression from ideation to behavior. Instead, suicidal behavior is the cumulative effect of long-term and short-term risk factors which can produce ideations and behaviors all at once or within a short interval (Bloch-Elkouby et al., 2020).

The tabular discussion below views suicide from an evolutionary lens and indicates that there are complex sets of determining factors at play maybe few days or just moments before the act. These risk factors often do not work in isolation. The risk-protective factor model of suicidal behavior supports this notion that suicidal behaviors are integrated outcomes of various risk factors, and lack of protective factors specific to a given time, situation, and individual (Sánchez, 2001).

To think of ultimate and proximate causation as isolated evolutionary pathways to explaining suicide would be erroneous. These factors are more complimentary in nature, and they act together to determine the likelihood that a particular person, at a specific point of time, in his/her unique contextual settings would consider ending his/her life as both a possibility and a necessity. Evolutionary understandings could throw some light on what is expected to come out of the decision to end one’s own life and why that decision was preferred over the decision to continue living that life. It is a complex calculation which often happens in the blink of an eye, while at other times, it painstakingly accumulates over time. No matter what the progression may look like, the cognitive, behavioral, and emotional processes surrounding a person’s fatal decision might be reflective of conscious or unconscious beliefs about two things: What difference would their absence make to the world they leave behind and the life that they decide to end. Evolutionary processes can not only attempt to answer these questions but also provide an individual with suicidal ideations or intentions an insight into the most fundamental purpose of his/her own life and death.



CONCLUSION

Healthcare advocates around the globe are encouraging individuals to participate in non-judgmental dialogue about suicidal cognitions and behavior. Evolutionarily, it is not maladaptive to be in pain. Psychological pain can serve as a signal that there is an underlying problem which needs to be solved, just like physiological pain signals underlying neural or tissue damage (Walters and Williams, 2019). What motivates an individual to decide that the termination of intense psychological pain lies in ending life entirely is an evolutionary paradox in itself. Can the answer lie in the evolution, not of pain alone, but of hedonism, the ultimate human desire for pleasure and escape from pain? Such an approach could seem like a simple addition to or variation of already known approaches that have focused mainly on pain, or as Shneidman has coined “psychache” (Shneidman, 1993, p. 145).

Theories discussing cognition or consciousness in humans as the reason why suicide is considered an option essentially describe why humans are able to contrive of suicide, like any other planned act that we are capable of. However, what those theories do not seem to explain is what makes suicide a compelling choice to a distressed human being and what has made this act seemingly resistant to evolutionary pressures. Talking about psychological mechanisms, coupled with evolutionary gains to chalk an integrated theory of suicide, is just one way of many other possible paths to understanding human suicide. Other schools of thought, like sociology and neurobiology, can also be linked to the underutilized evolutionary approach (Chiurliza et al., 2018) to build a wholistic understanding of human suicide.



IMPLICATIONS

Viewing suicide through an evolutionary psychology lens will not only lend toward stimulating systematic studies in scientific circles, but also to developing measures of suicide prevention to save valuable lives. There is a need to make a paradigm shift in treating suicide as a derangement or a disordered condition (Soper, 2019b) to viewing it from the vantage point of evolution as an ever-present danger to human existence (Soper, 2019a). Despite developments in social welfare programs across nations resulting in suicide’s adaptive function being apparently dimmed, suicide still continues to exist (Aubin et al., 2013). This further strengthens the need to look beyond the ultimate function of the act while treatment planning at community and individual levels. While psychologically oriented treatment modalities may focus on correcting distorted ways of thinking as one of its techniques of suicide prevention (Stanley et al., 2009), preventive strategies guided by evolutionary psychology would also attempt to explore complex evolved motivations which an individual may often be unaware of and address it in the context of a challenging and ever-evolving social environment (Graham and Martin, 2012). If we understand and address these underlying mechanisms, we can design treatment modalities which might be effective in deterring certain instances of suicide which have been conceptualized in terms of both ultimate and proximate causations of the act.
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Evolutionary interpretations.

The social rank theory attributes certain psychopathologies to the
evolution of social hierarchies where individual's perception of
success or failure in confict situations has neurobiological
cconcomitants (Gilbert and Allan, 1998); and, perceiving oneself as.
having a lower rank as compared to others is associated with
feelings of defeat and entrapment which is predictive of SIB
(Wetherall et al., 2019). Lowered perception of social rank leading
to negative evaluations of self and seff-esteem (Kraus and Park,
2014) is a known proximate factor of SIB (O'Connor et al., 2015).
Biased attention to threatening stimuli appears early in life and has.
possible evolutionary roots (Morales et al., 2016). There is an
evolved need to seek life and avoid death (Cha et al, 201).
Associating oneself with death and focusing on suicide-related
stimuli might signal the presence of certain dysfunctional
evolutionary schemata where the threat to e is stemming from
the person him/herself in the form of his/her suicidaiity

(Chiuriza et al, 2018).

The impulsivity-SIB relationship indicates impulsive aggression
directed at self and others in response to acute stress (Mann and
Gurrier, 2009). Evolutionary biologists have identified lower
propensities of impuisive aggression in humans as compared to
other primates (e.g., chimpanzees). Thus, the presence of
impulsive aggression toward self might be a derangement of
evolved human tendencies (Chirliza et al, 2018).

Evolutionary theories of human emotion have explained how
negatively valenced stimuli trigger avoidance responses which
have proposed evolutionary functions of helping the organism in
rapidly evading harmful and threatful stimuii (Schiitzwoh, 2018).
Avoidance of threat often happens via an evolved mechanism of
disengagement (mental and/or behavioral) which often leads to
denial of the problem or feelings of helplessness (Gutiérrez et al.
2007) which are identified precursors of suicidal behaviors
(Konkan et al., 2014).

Overarousal states (e.g., agitation, decreased sleep, cognitive
overarousal) seen in humans at risk for suicide appear simiar to
heightened activity seen in insects just before engaging in self-
sacrificial behaviors. Evolutionarily, elevated arousal aides in
launching a violent and aggressive attack on predators. In
humans, death caused by suicide can be alarming and physically
agonizing (Van Orden et al., 2010), as would be any external
predator. Hence, elevated levels of agitation and arousal possibly
contributes to the individual overcoming his/her innate biological
instincts to ultimately engage in alethal act of self-harm
(Chiuriza et al., 2018).

HADS, Hospital Anxiety and Depression Scale; SPS, Suicide Probability Scale; BHS, Beck Hopelessness Scale; D-AT, Death-Implicit Association Test; EST, Emotional Stroop task; NDSA, Number and Dates of Suicide Attempts; CRI,
Coping Responses Inventory; HOL, Health and Daily Living Form; COPE, Coping Orientation to Problems Experienced Inventory; ASADI-L, Acute Suicidal Affective Disturbance nventory-Lifetime; SBQR, Suicide Behaviors
Questionnaire-Revised; BOI-I, Beck Depression Inventory-1i; BAI, Beck Anxiety Inventory; BSS, Beck Scale for Suicidal Ideation; BAM, Brief Agitation Measure; IS|, Insomnia Severity Inventory; INQ1S5, Interpersonal Needs
Questionnaire-15; ACSS, Acquired Capabilty for Suicide Scale; PPES, Painful and Provocative Events Scale; BRFL, Brief Reasons for Living inventory.
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