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Abstract
The evolutionary advantage of psychological phenomena can be gleaned by comparing them with physical traits that have 
proven adaptive in other organisms. The present article provides a novel evolutionary explanation of suicide in humans by 
comparing it with aposematism in insects. Aposematic insects are brightly colored, making them conspicuous to predators. 
However, such insects are equipped with toxins that cause a noxious reaction when eaten. Thus, the death of a few insects 
conditions predators to avoid other insects of similar coloration. Analogously, human suicides may increase the credibility 
of future suicide threats and attempts from others, conveying an evolutionary advantage to the phenotypic expression of 
suicidal behavior in low-fitness contexts.
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Introduction

Inference on the evolutionary function of psychological phe-
nomena can be made by comparing them to physical char-
acteristics found naturally in other organisms (Nesse 1999, 
2019). From an evolutionary perspective, suicide is perplex-
ing (Soper 2018). It is difficult to see how self-inflicted death 
could prove adaptive. However, in nature physical traits exist 
that facilitate the death of one organism so that others pos-
sessing similar characteristics receive an increased chance 
of survival (Guilford 1988, 1990). For instance, poisonous 
insects are often brightly colored, making them immedi-
ately noticeable to predators. After killing and eating such an 
insect, the predator endures its prey’s toxic effects and learns 
to avoid insects of similar conspicuous coloration. This phe-
nomenon, known as aposematism, can be compared with 
suicide in humans, providing novel insights on the subject.

Aposematic organisms overtly signal to predators that 
they are unprofitable to hunt. For instance, bright yellow 
and black wasps (aculeate Hymenoptera) possess a potent 
venom highly effective against vertebrate predators, such as 
birds (Schmidt 1990). Their coloration renders them distinct 
from the green and brown backgrounds of their habitats. If 

a bird is stung by a wasp during predation they may become 
conditioned to avoid insects with similar coloration (Guil-
ford 1990; Schmidt 1990). Thus, the conspicuous warning 
colors displayed by wasps convey an evolutionary advan-
tage. Another aposematic insect is the aptly named bombar-
dier beetle (Brachinus beetles; Schaller et al. 2018), who is 
capable of discharging flaming toxins. This defensive con-
coction can reach 100 °C and be accurately aimed at assail-
ants. Bombardier beetles sport a reddish head and limbs, and 
have a dark blue wing cover, making them overt to predators.

These first few examples illustrate the most direct pro-
cess through which aposematism can function. In the event 
of an attack, the assailed harms or causes great discom-
fort to their assailant, thus repelling them. The assailed 
organism bears some distinct trait, which the assailant 
learns to avoid. However, not all aposematic insects have 
defenses that will successfully repel a predator. In fact, 
some defenses require the predator eat, or at least taste, 
the aposematic insect in order to take effect. For instance, 
the monarch butterfly is conspicuously colored in orange 
and black, and does not discharge toxins or sting (Parsons 
1965). However, within its body it contains toxins (i.e., 
cardenolides), which are only ingested by a predator if 
eaten. An assailing bird may leave a monarch alone after 
finding its initial taste unpalatable, or the bird may eat 
the monarch only to regurgitate the toxic prey and feel ill. 
In this case, however, harm is unavoidable to the apose-
matic prey. While monarchs may have some capacity for 
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escaping predators, the eggs of some ladybugs (coccinel-
lidae) are delicate and immobile, contain toxins, and are 
also conspicuously colored (Rieder et al. 2008; Winters 
et al. 2014). At least one egg would need to be consumed 
or tasted to facilitate aversive conditioning. Similarly 
vulnerable and conspicuous, larvae of the magpie moth 
(Abraxas grossulariata) bear only unpalatability and 
internal toxins as a defense (Cott [1940]2015). If pecked 
by a bird, larvae such as these are likely to die, but the 
bird will learn that hunting such larvae is unprofitable 
(Wallace 1867; Guilford 1990). While some aposematic 
insects have immediate defenses that are capable of repel-
ling assailants, others may die as a cause of their con-
spicuousness, but instill in their predator an aversion to 
like-colored organisms. In the latter case the evolutionary 
fitness (i.e., survival and reproductive potential; Darwin 
[1859]1956; Lessard 1997) of the individual that falls vic-
tim to predation suffers, but a benefit is conveyed to those 
with similar coloration, thus promoting the adaptivity of 
such coloration.

Aposematic insects tend to live gregariously, which has 
prompted speculation from theorists (Vulinec 1990). Gre-
gariousness can offer a plethora of advantages to insects, 
regardless of whether they exhibit aposematic characteris-
tics. However, within the specific context of aposematism, 
gregariousness could offer unique advantages (Guilford 
1988, 1990; Vulinec 1990). For instance, a predator may 
better remember the coloration of its toxic prey if many are 
present when vomiting or experiencing illness. Addition-
ally, where the cause-and-effect relationship between eating 
a poisonous insect and vomiting may be difficult to infer, 
gregariousness may help to distinguish what caused the nox-
ious reaction. If a predator were to capture non-aposematic 
prey after eating an aposematic insect, it may be difficult to 
infer which piece of prey was responsible for the subsequent 
noxious experience. Gregariousness solves this problem by 
overwhelming the predator with aposematic meals, so that if 
the first meal does not induce a noxious reaction, the second 
or third will. Thus, the theory of aposematism yields the 
hypothesis that, when the relationship between a warning 
and the consequence for ignoring the warning are difficult 
to infer, increasing exposure to warnings and subsequent 
consequences in both temporal and geographical space may 
be advantageous.

Theorists have also speculated over how aposematic char-
acteristics could have been selected for through the evolu-
tionary process. A basic assumption of evolutionary theory 
is that characteristics are heritable (Darwin [1859]1956; 
Fisher 1930). If heritable, characteristics that help an organ-
ism survive and reproduce will become more and more com-
mon among newer generations. Under the assumption of 
heritability, one can formulate theories about how evolution 
selects for particular phenotypes. This last term refers to a 

set of traits and behaviors that are believed to be hereditary. 
This heredity is attributable to a genotype, which comprises 
the specific genes underlying a phenotype.

Guilford (1988, 1990) suggests that green beard selec-
tion, originally a thought experiment posited by Hamil-
ton (1964a, b) and popularized by Dawkins (1976), helps 
explain the existence of aposematism. Green beard selec-
tion suggests that organisms possessing a conspicuous trait 
may recognize each other and provide each other with fit-
ness benefits, while denying non-green beards such benefits. 
While green beard genes exist, they are rare, and suggestions 
of their utility in evolutionary processes is often met with 
skepticism (West et al. 2011). This is because green beard 
selection requires phenotypic expression of (a) an overt trait 
(e.g., a green beard), (b) the capability to recognize others 
with this trait, and (c) the tendency to benefit those that are 
recognized (Hamilton 1964a, b; Guilford 1990). Addition-
ally, such a process is susceptible to cheaters, who express 
the conspicuous trait but do not provide any benefit to others. 
Thus, cheaters would receive benefits from true green beards 
but provide none in return. However, the nature of aposema-
tism solves the issue of cheating, given that predation acts as 
the governing mechanism to control and extinguish cheat-
ers. Batesian mimics are those that express the aposematic 
warnings of other insects but do not have any real defense 
from predation (Bates 1861; Runtz 2012). For example, hov-
erflies (Syrphidae) have the same yellow and black warning 
coloration as wasps, but are harmless to predators (Rashed 
et al. 2009; Runtz 2012). If too many Batesian mimics exist 
predators will learn that hunting insects of that particular 
coloration is profitable, making mimicry unprofitable (Guil-
ford 1988, 1990). Because predators mediate how altruism 
functions in aposematic insects and their mimics, cheating 
becomes moderated. Additionally, the condition that green 
beards must be able to recognize one another is nullified by 
the learning and conditioning capabilities of their predators. 
It is this latter group that must learn to avoid conspicuous 
noxious prey if they are to survive, whereas their prey can 
remain ignorant of one another’s conspicuousness.

The apparent altruistic nature of aposematism has facili-
tated speculation as to whether kin selection (i.e., inclusive 
fitness; Hamilton 1964a; Marshall 2015) has played a role in 
its evolution (Guilford 1985, 1990). Kin selection functions 
on the premise that an individual shares a large proportion of 
their genetic makeup with relatives; thus conveying survival 
and reproductive benefits to relatives also conveys a benefit 
to the individual’s own genes. This concept was originally 
proposed by Hamilton (1964a) as inclusive fitness theory, 
and aims to explain how altruistic behaviors could evolve. 
For instance, infertile worker bees endlessly toil for the ben-
efit of their queen, whose reproduction promotes her and 
her workers’ genes into the next generation (Bourke 2011). 
While worth speculation, it is noteworthy that aposematism 
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will not spread because family is benefitted, but because 
those with similar phenotypes are (Guilford 1985, 1990). 
This is observable in the context of Müllerian mimicry, 
wherein two different species that are well defended against 
predators possess similar aposematic warnings (Müller 
1879; Runtz 2012). For instance, the viceroy butterfly has a 
similar orange and black appearance to that of the monarch 
butterfly, and is similarly unpalatable to predators (Ritland 
and Brower 1991). A predator that experiences noxious 
effects from eating either a viceroy or a monarch will form 
an aversion to both species, thus amplifying the fitness ben-
efit of the colored pattern sported by both butterflies. While 
kin selection may have played some role in the initial evolu-
tion of aposematism, it does not explain Müllerian mimicry 
in unrelated species. Ultimately, green beard phenotypes 
can be obtained via multiple genetic avenues, whereas kin 
selection is restricted to benefits exchanged exclusively 
among relatives (Guilford 1985, 1990). A corollary of this 
conclusion is that the prosperity of green beards depends 
on the convergence of phenotypic expression, and that the 
underlying genotypes responsible for these phenotypes need 
not be identical. So long as green beard traits are heritable, 
they can proliferate through the evolutionary process without 
being generated by a singular genotype. Theorists agree that 
aposematism proves adaptive through green beard selection 
as well as kin and other kinds of selection (Guilford 1990). 
However, there remains healthy debate over which selection 
mechanisms were most influential in the initial evolution of 
aposematism.

Psychological Aposematism

Comparing Suicide to Aposematism

Through the aposematic process the death of one benefits 
the fitness of many. It is conceivable that, if a human threat-
ens or attempts suicide and is ignored, a completed suicide 
will render future threats and attempts more believable. If 
the death of an aposematic caterpillar facilitates survival 
for those with a similar aposematic phenotype, then the 
fitness of that phenotype receives a net benefit despite the 
initial death. Similarly, if particular contexts prompt sui-
cidal behavior in humans, then a completed suicide may 
increase action taken by community members to prevent 
suicide-prone individuals from entering said contexts. If 
these contexts are associated with lower fitness, then reduc-
ing the probability of entering such contexts increases over-
all phenotypic fitness. Thus, genotypes that prompt suicidal 
behavior in particular contexts could prove adaptive. I will 
refer to this concept of conditioning society to prevent or 
alleviate low-fitness contexts through suicide as psychologi-
cal aposematism.

Another evolutionary model of suicide, termed the bar-
gaining model (Syme et al. 2016), suggests that suicide 
attempts represent honest cries for aid, with completed 
suicides arising rarely as an unfortunate outcome. A vari-
ety of literature supports the premise that failed suicides 
can act as a gambit in desperate or low-fitness situations 
(Hagen et al. 2008; Syme et al. 2016). The bargaining model 
saw early attention in psychiatry from Stengel (1952), who 
examined the impact of attempted suicide on undesirable 
social contexts in 138 attempters. Stengel (1952) noted that 
attempted suicides facilitated renewal of crumbling rela-
tionships, particularly when the attempt was attributable 
to a specific social situation. For example, Stengel (1952) 
describes one case of a man whose suicide attempt resulted 
in reconciliation between him and his wife, whom he had 
emotionally distanced through ambivalent behavior. Sten-
gel (1952) further noted that when a suicide attempt failed 
to precipitate change in one’s life situation more attempts 
often followed. Stengel (1952) found additional support for 
the idea that suicidal behavior acts as a bargaining tool by 
contrasting findings with those of Kral (1951), who found 
suicide attempts to be relatively rare among fellow prisoners 
in a Nazi concentration camp, where the act was unlikely to 
possess bargaining power.

Using suicide as a bargaining tool appears to be com-
mon in many cultures (Hagen et al. 2008; Syme et al. 2016; 
Syme and Hagen 2019). Hezel (1984) noted that a Micro-
nesian society had a specific word (amwunumwun) for the 
use of self-harming behavior as a bargaining device. Amwu-
numwun could refer to anything ranging from minor acts 
of self-harm to dramatic suicide attempts. For instance, a 
child refusing to eat when parents have angered them would 
be considered amwunumwun, as well as stabbing oneself 
when unwanted sexual relations are pursued by elders. 
Hezel (1984) suggests that the function of amwunumwun 
is to show that one has been harmed by those they must 
obey, and that despite the existing power dynamic reconcili-
ation is necessary. In a quantitative assessment of randomly 
sampled ethnographic reports from across the globe, Syme 
et al. (2016) found that suicide attempts were often used as 
a bargaining tool. For example, women who were otherwise 
powerless often used suicide attempts to escape prearranged 
marriages.

Additional support for the bargaining model is found 
in examination of suicide risk factors, which include trau-
matic childhood events, bereavement, legal and financial 
difficulties, and sexual abuse (Turecki and Brent 2016). 
Accordingly, many models explain self-harming and sui-
cidal behavior as a response to an abusive and conflict 
filled environment (Suyemoto 1998; Hagen et al. 2008). 
To consider the process dictated by the bargaining model, 
a victim of sexual abuse may attempt suicide to signal 
to others that a dangerous abuser is present and requires 
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eviction (Syme et al. 2016). Successfully indicating the 
presence of an abuser could yield a benefit to the victim 
and their community if their community removes the toxic 
individual. Alternatively, the community may be content 
tolerating the abuser, but will be forced to choose between 
taking action and the potential death of the victim, which 
seems more likely with ever increasing suicide attempts. 
Similar to aposematism, this model is prone to cheaters 
(Rosenthal 1993). For instance, if a community provides 
monetary resources and medical support to victims of 
sexual abuse, these resources could be acquired by con-
vincing the authoritative entity that one has been abused, 
regardless of whether they were or not.

A game theoretic version of the bargaining model has 
been constructed by Rosenthal (1993), and suggests that 
sincere suicide attempters can negate the impact of cheat-
ers by increasing the lethality of their suicide attempts, 
which observers will characterize as being more trust-
worthy. Here, lethality is conceptualized as the probabil-
ity of death from a suicide attempt. It is interesting that 
Rosenthal’s (1993) game theoretic model of suicide is 
remarkably similar to game theoretic models of aposema-
tism (e.g., Leimar et al. 1986; Sherratt and Beatty 2003). 
Such models are signal games, wherein sincere signalers 
and cheaters try to convey sincerity to observers, who are 
trying to provide benefits to sincere signalers and deny 
benefits to cheaters. The major distinguishing factor is that 
the aposematic games treat the death of an organism as a 
method of conditioning predators to avoid other organisms 
with similar phenotypic expression. Thus, the overall fit-
ness of their phenotype sees a benefit, despite the initially 
incurred death. In Rosenthal’s (1993) model, the impact 
of a death in a previous round of play has no bearings on 
future observer behavior, whereas in aposematic models 
death functions as a conditioning mechanism and contrib-
utes to the success of sincere signalers.

If we analogize suicide victims as prey seeking to escape 
low-fitness contexts, suicide may act as a conditioning 
mechanism for society, which is the ultimate propagator of 
social, economic, political, and health contexts. A society 
will have to decide whether losing the suicide attempter 
is more costly than taking aid-oriented action (Syme et al. 
2016). If bereavement from previous suicides has been felt, 
a new suicide attempter may have better success bargaining 
for a higher-fitness context. Thus, completed suicide may 
function to increase the fitness of those that share suscepti-
bility to suicidal behavior in low-fitness contexts. The differ-
ence between psychological aposematism and the bargaining 
model of suicide is that the former suggests a small number 
of completed suicides facilitates the fitness of other suicide-
prone individuals, whereas the latter suggests suicide is an 
unfortunate outcome of the bargaining process. While the 
premise that suicide attempts act as signals of need is well 

supported, the idea that completed suicides are a maladap-
tive outcome of this process may be incorrect.

Interestingly, Hezel (1984) suggested that completed 
suicides typically achieve the committers’ desired goal, in 
that their death forces observers to recognize the harm they 
caused and prompts some form of post-mortem reconcilia-
tion. While Syme et al. (2016) found distinct evidence for 
the bargaining model, many of the ethnographies in their 
study focused on cases of completed suicides, rather than 
unsuccessful attempts. It is interesting that ethnographers, 
anthropologists, and the cultures that they study consider 
narratives of completed suicides important, despite the fact 
that unsuccessful attempts are likely more prevalent (Cur-
tin et al. 2016; Syme et al. 2016). This may be due to the 
role that completed suicides play in promoting the fitness of 
suicide-prone phenotypes. If stories of completed suicides 
do not spread, then suicide threats and attempts will have no 
bargaining power, because there will be no reason to suspect 
they are real.

This analysis leads to a worthwhile point. If one accepts 
the bargaining model, but insists that completed suicide can-
not be adaptive, I would ask this: would suicide threats or 
attempts be effective bargaining tools if nobody ever killed 
themselves? Governments, communities, friends, and 
families invest numerous resources into preventing suicide 
(Wilkie et al. 1998; Turecki and Brent 2016), but if threats 
and attempts were always empty, would any of these entities 
continue their efforts? It seems inevitable that some suicide 
is needed in order for threats and attempts to be taken seri-
ously. Thus, completed suicides provide future threateners 
and attempters with actual bargaining power.

Suicide Clusters Compared 
with Gregariousness

Point Clusters

A possible relation between insect aposematism and sui-
cide becomes more tangible when observing the phenom-
enon of suicide point clusters, wherein the occurrence 
of one suicide prompts similar cases of suicidal behav-
ior in temporal and geographic proximity (Joiner 1999). 
Aposematic insects live gregariously (i.e., in geographic 
proximity) so that, if preyed upon, predators will eat their 
noxious prey repeatedly (i.e., in temporal proximity) until 
experiencing noxious effects (Guilford 1990). Thus, the 
gregariousness of aposematic insects is designed to make 
clear the cause-and-effect relationship between their 
aposematic warning and noxious effects. Considering the 
exact psychological causes of suicide are impossible to 
determine, society may be more successfully conditioned 
against allowing low-fitness contexts if a series of suicides 
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are experienced in close proximity, both temporally and 
geographically. This would affirm that one particular set of 
factors is causal of suicide (e.g., sexual abuse, bullying), 
conditioning society to invest larger efforts into preventing 
or removing such factors.

Theoretical speculation regarding what mechanisms 
underlie the formation of suicide point clusters vary (Haw 
et al. 2013). A popular perspective is that suicide is con-
tagious, and spreads through a population much like any 
disease would (Phillips 1974; Haw et al. 2013). This model 
suggests that members of a cluster become prone to suicide 
through social exposure to the initial suicide. Sacks and Eth 
(1981) propose that those who form social and psychologi-
cal identifications with an initial suicide victim are likely to 
attempt suicide themselves. Their study examined a small 
cluster of suicidal behavior among three psychiatric inpa-
tients. Following an initial suicide, inpatients with similar 
social and psychological characteristics engaged in suicidal 
behavior. The initial suicide and the sequential attempter 
were both suffering from failed careers in the perform-
ing arts. Additionally, both were prescribed psychotropic 
mediations, which they knew had deleterious effects on 
fine motor coordination. During their mutual time spent 
at the psychiatric ward they would collectively engage in 
their respective professions: the first would dance while the 
second played piano. After the dancer’s suicide, the pianist 
attempted suicide by jumping out of his apartment window, 
suffering several severe injuries. The third member of the 
cluster visited the pianist while hospitalized, reporting that 
something had compelled her to see him. This third member 
had attempted suicide in a similar manner to the pianist pre-
ceding her admission to the psychiatric ward. Both she and 
the pianist were chronic schizophrenics. This last patient dis-
cussed being preoccupied with thoughts of suicide following 
the occurrence of these two events, though these thoughts 
remitted over the following few weeks. Crawford and Wil-
lis (1966) similarly found that psychiatric inpatient suicides 
occurring in the same years had remarkable similarities to 
each other. Three point clusters were examined, wherein sui-
cides had similar psychological and medical pathologies and 
fell victim to identical lethal methods. Another case study 
found that three schizophrenic inpatients who shared living 
quarters all attempted suicide by burning themselves within 
a few weeks of each other (Zemishlany et al. 1987). Thus, 
these three studies suggest that having similar social and 
psychological characteristics to an initial suicide or suicide 
attempt may be a point cluster risk factor (Crawford and 
Willis 1966; Sacks and Eth 1981; Zemishlany et al. 1987). 
Pertaining to the clinical setting, risk factors associated with 
point clusters include departure of senior clinicians, influx of 
junior clinicians (Taiminen et al. 1992), weak organizational 
leadership, and demoralized staff (Rissmiller and Rissmiller 
1990; Haw 1994; Haw et al. 2013).

Among psychiatric inpatients, suicide may showcase that 
a given context is undesirable or characteristic of low fitness. 
Having individuals who relate to the initial suicide attempt 
or commit suicide themselves reinforces which particular 
psychological factors or life contexts require treatment. 
The death of a few may condition clinicians to take future 
threats and attempts of suicide more seriously, making it 
easier for future suicidal patients to obtain the resources 
they need. Additionally, point clusters among psychiatric 
inpatients may make clear that treatment is not being admin-
istered effectively, signaling that a change is either needed 
or requires reversion. Relative to a single suicide, multiple 
suicides in sequence will more effectively illustrate which 
factors were so intensely undesirable.

On a somewhat larger scale, multiple point clusters 
involving six to eight suicides and many more attempts 
have occurred among Canadian indigenous communities 
(Ward and Fox 1977; Davies and Wilkes 1993; Wilkie 
et al. 1998). Pertaining investigations support the hypoth-
esis posited by Sacks and Eth (1981) that those with similar 
social and psychological characteristics to an initial suicide 
may be more prone to becoming members of a point clus-
ter. Many members of these indigenous point clusters were 
family and friends of the other suicides, had endured simi-
lar harsh contexts (i.e., incarceration, rape, sexual assault, 
drug abuse), and were adolescents or young adults. Another 
report describes a high school point cluster involving two 
suicides, seven attempted suicides, and 23 cases of suicidal 
ideation (Brent et al. 1989). Many point cluster members had 
at least one major psychiatric disorder and were close friends 
with the initial suicides. Again, those who have common 
personal issues to an initial suicide may be more likely to 
attempt suicide in the near future. Multiple suicides clumped 
together may reaffirm which factors were causal of low fit-
ness, conditioning society to alleviate those factors more 
promptly when faced with future suicidal behavior.

Mass Clusters

Suicide point clusters require an unusually high aggregation 
of suicides within temporal and geographical proximity. How-
ever, clusters can also form exclusively in temporal proximity, 
and are referred to as mass clusters (Joiner 1999). These kinds 
of clusters have been observed following publicized suicides 
(Phillips 1974; Haw et al. 2013), a phenomenon sometimes 
referred to as the Werther effect. This term is derived from 
Goethe’s 18th century novel wherein the protagonist, named 
Werther, kills himself after suffering unrequited love (Phil-
lips 1974; Haw et al. 2013). Following Goethe’s publication a 
wave of suicides occurred across multiple European countries. 
These suicides were similar in age and sex to the protagonist 
and reportedly imitated his lethal method and distinct manner 
of dress. Interested in the possibility that publicized suicides 
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can be suggestive to readers, Phillips (1974) examined more 
modern publications and found that suicide rates increased 
following newspaper reports of suicide. Furthermore, these 
rates appeared to increase with the degree of publicity the 
story received. For example, after the highly publicized sui-
cide of the famous actress Marilyn Monroe, suicide rates 
increased by 12% and 10% in the United States and United 
Kingdom, respectively (Phillips 1974). Alternatively, a less 
publicized suicide was associated with only a 4% increase in 
American suicides. The Werther effect has been observed in 
recent cases, with a 10% increase in suicides occurring after 
the highly publicized suicide of the popular comedian Robin 
Williams (Carmichael and Whitley 2009; Fink et al. 2018). 
The effect has also been noted after the airing of movies and 
news stories involving suicide (Phillips and Carstensen 1986). 
Similar to point clusters, it is expected that those with social 
or psychological similarities to a publicized suicide are more 
likely to be influenced (Phillips 1974; Phillips and Carstensen 
1986). Thus, the suggestive process may operate specifically 
on those who psychologically identify with the initial suicide 
in some way.

Again, psychological aposematism may play a role here. 
However, the fact that a suicide may be prompted by a previous 
suicide occurring beyond geographical proximity is slightly at 
odds with what I have proposed. Psychological aposematism 
provides a fitness advantage by facilitating suicides within 
temporal and geographical proximity, making clear which 
factors were causal to immediate community members. This 
conditions local community members to alleviate these fac-
tors as a means of preventing future suicides. Point clustering 
contained within that community would enhance this con-
ditioning, but mass clustering would not necessarily impact 
those particular local community members. It is possible that 
psychological aposematism operating beyond particular geo-
graphical limits is indicative of environmental mismatch. The 
evolutionary process responsible for shaping suicide as an 
aposematic behavior would not have accounted for the spread 
of information via mass media. Thus, suicide as a result of 
contagion via publication may be a result of the vast differ-
ence between the environments within which this mechanism 
evolved and our modern ones. However, societies are much 
larger now than ever before, and may even be able to transcend 
cities and countries via social media (Lam 2012). If humans 
have transcended the geographical limits that once constrained 
societies within small communities, then mass clusters may 
still prove adaptive.

Theoretical Mechanisms

I would not say that there is conclusive evidence that the 
exact mechanisms underlying aposematism also underlie 
suicide. However, I have noticed parallels between these 

very different bodies of literature and felt compelled to bring 
them to attention. Having discussed some empirical support 
for the concept of psychological aposematism, I will expand 
upon the precise theoretical mechanisms that must operate 
for the concept to hold.

Integration with Evolutionary Mechanisms

The theoretical adaptivity of psychological aposematism is 
primarily based on green beard selection. Accordingly, I will 
reiterate and discuss the requirements for this type of selec-
tion in regard to the phenomenon of suicide. Green beard 
selection operates under the assumption of heritability and 
requires phenotypic expression of (a) an overt trait, (b) the 
capability to recognize others with this trait, and (c) the ten-
dency to provide fitness benefits to those that are recognized 
(Hamilton 1964a, b; Guilford 1990).

In order for suicidal behavior to prove adaptive it must 
be heritable. A variety of studies suggest suicidal behavior 
is heritable, but specifically accountable genes are elusive 
(Turecki and Brent 2016). The first requirement of green 
beard selection suggests that suicides and equally suscepti-
ble attempters must be conspicuous. If society cannot rec-
ognize what contexts elicit suicides, then no conditioning 
to alleviate these contexts can occur. The literature appears 
to support this requirement at a macro-sociological level. 
Syme et al. (2016) found reports of suicide prevalent across 
the globe, and others describe a high degree of publicity and 
societal reactivity to the phenomenon (e.g., Phillips 1974; 
Hezel 1984; Wilkie et al. 1998; Syme et al. 2016; Fink et al. 
2018; Carmichael and Whitley 2019). However, at a micro-
sociological level there is some controversy (Hagen et al. 
2008). For instance, Sourander et al. (2006) found parents’ 
awareness of their children’s suicidal and self-harming 
behavior to be quite low (16% and 22% for parents of girls 
and boys, respectively). Alternatively, Hawton and Rod-
ham (2006) found that around 80% of self-harming youth 
reported that somebody else knew of their self-harming 
behavior. Accordingly, Hagen et al. (2008) suggest that self-
harmers may not necessarily be bargaining with parents for 
higher fitness contexts, but with peer groups. Regardless, 
further research is needed to confirm whether or not this first 
condition required for green beard selection is met.

Interestingly, the last two conditions for green beard 
selection appear moderated through community members, 
and not through suicides or suicide attempters themselves. 
This is similar to aposematism, wherein these last two con-
ditions are moderated through predators, not through the 
aposematic prey. Predators must learn through experience 
that aposematic prey will cause them to vomit and are thus 
unprofitable to hunt. Societies must learn that imposing 
low-fitness contexts on particular individuals results in 
suicide, which is a loss of a human resource. Thus, it is not 
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required that suicides or attempters recognize or directly 
benefit each other, but that society recognizes and benefits 
them. The literature on this topic is mixed. Many arti-
cles suggest that societies attempt to benefit suicide-prone 
individuals (e.g., Wilkie et al. 1998; Turecki and Brent 
2016). These publications are morally oriented towards 
preventing and treating suicide. The efficacy of interven-
tion programs and the value findings provide to clinical 
practice permeate discussion in this body of literature. 
Alternatively, varying cultures view victims of suicidal 
behavior negatively (Syme et al. 2016). Some even enforce 
sanctions in order to deter suicide attempts. For example, 
a Papua New Guinea society was found to punish suicide 
attempts by administering harsh beatings (Pospisil 1958).

Psychological aposematism suggests that high suicide 
rates amplify the bargaining power of suicide attempts. 
Alternatively, societies with low suicide rates will more 
aggressively test the legitimacy of a suicide attempt. Thus, 
psychological aposematism posits a few joint hypotheses 
that may explain this inconsistency in the literature. First, 
in societies where suicide rates are high, punishments 
deterring suicide attempts will be mild or nonexistent. Sec-
ond, in societies where suicide rates are low, punishments 
for attempting suicide will be severe. Taken together, it is 
expected that as suicide rates increase punishment sever-
ity for attempting suicide will decrease. Future research 
investigating these hypotheses may confirm whether or not 
the last two conditions for green beard selection are met.

Green beard selection typically requires pleiotropic 
expression of traits that, in combination, achieve a fit-
ness benefit (Guilford 1990). For example, it is expected 
that one gene codes for an aposematic caterpillar’s warn-
ing coloration and toxicity. If these traits were coded for 
separately, a caterpillar might inherit warning coloration 
without toxicity, or vice versa. While the aposematic phe-
notype could still be converged upon in this situation, it 
appears much less likely from a theoretical perspective. 
Interestingly, psychological aposematism does not require 
pleiotropic expression, because only one trait is required of 
the bearers: that they are susceptible to suicidal behavior 
in low-fitness contexts. While aposematic insects require 
simultaneous inheritance of two traits, psychologically 
aposematic humans only require the inheritance of one. 
Thus, pleiotropy does not appear necessary for psycho-
logical aposematism to prove adaptive. It is often sug-
gested that the three conditions for green beard selection 
must be pleiotropically expressed to prove adaptive (Guil-
ford 1990). However, aposematism in general solves this 
issue by having two of these conditions operate remotely 
through teachable observers (Guilford 1988, 1990). Psy-
chological aposematism takes it one step further by having 
the remaining condition only require one phenotypically 
expressed trait.

The elusiveness of any one particular allele that codes 
for suicidal behavior in low-fitness contexts suggests that 
the combination of many alleles scattered across the human 
genome could be responsible for the heredity of this trait. 
This is believed to be the case for a variety of psychologi-
cal conditions, including autism and schizophrenia (Woo 
et al. 2017; Nesse 2019). These alleles may have additive 
and interactive effects, wherein having more on particu-
lar chromosomes makes the bearer more prone to suicidal 
behavior within low-fitness contexts. If susceptibility to sui-
cide exists on such a continuum, this would render it sub-
ject to fitness trade-offs with potential optimization (Wells 
et al. 2017; Nesse 2019; Wiley 2019). As a genetic tendency 
towards suicidal behavior in low-fitness contexts increases, 
one becomes more likely to receive the fitness benefits pro-
vided by previous suicides and receive the fitness loss from 
committing suicide oneself (Syme et al. 2016). This trade-
off is analogous with that observed in aposematic insects. 
An aposematic insect is more likely to be eaten by a naive 
predator, but is also more likely to avoid predation from 
an experienced one (Guilford 1990). I suspect that psycho-
logical aposematism would be optimized when the tendency 
towards suicidal behavior is large enough to be conspicu-
ous, but low enough to make death extremely improbable. 
This hypothesis conforms roughly to findings from game 
theoretic models of suicide and self-harm developed under 
the bargaining model (Rosenthal 1993; Hagen et al. 2008). 
Future games may yield mathematically concrete conclu-
sions on this topic.

Psychological aposematism suggests that an aposematic 
mechanism could evolve as a defense against members of 
one’s own species. This phenomenon is observable in the 
insect world. Ladybug eggs, which were used as an example 
earlier, express aposematism in order to defend from other 
unrelated ladybugs (Rieder et al. 2008; Winters et al. 2014). 
Ladybugs are believed to attack the eggs of unrelated lady-
bugs as a method of improving food availability for their 
close relatives (Agarwala and Dixon 1993; Joseph et al. 
1999). The fewer unrelated ladybugs there are in the ecosys-
tem consuming food, the more food there will be for family 
members. Thus, attacking unrelated ladybug eggs conveys 
an inclusive fitness benefit. Accordingly, ladybugs have 
evolved aposematism in their eggs to deter these attacks.

The rendition of aposematic theory described in the 
present article does not account for nuanced differences 
that exist between differing aposematic species and their 
predators. For example, some predators may learn which 
prey should be avoided by observing the feeding habits of 
more experienced members of their species (Thorogood 
et  al. 2017). Other predators will either avoid or care-
fully taste prey that they have never before encountered 
(Cott [1940]2015; Wiklund and Järvi 1981). To incorpo-
rate any one of these nuances would yield a more precise 
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understanding of aposematism within a specific preda-
tor–prey relationship, but would not be generalizable to 
other species. Thus, in order to preserve generality I have 
refrained from incorporating any such nuances into the the-
ory of psychological aposematism. If psychological apose-
matism is believed to exist, further analysis is required in 
order to judge if comparable nuances exist in humans.

Psychological aposematism suggests that the causal 
mechanisms underlying suicide clustering are distinct from 
other imitation and learning mechanisms. This I am unsure 
of. It is worth comparing suicide clustering to other phenom-
ena that can spread through learning and imitation to see if 
suicide truly appears special in some way. For instance, what 
underlying mechanisms make mass clusters distinct from 
increased religiosity following the publicized promotion of 
Christianity (Phillips 1974)? Suicide clusters could have 
nothing to do with benefiting the fitness of others who are 
prone to suicide in low-fitness contexts. Rather, individuals 
may simply observe and thus try to implement a new way 
of addressing their life problems. For example, the three 
schizophrenics who attempted to burn themselves to death 
(Zemishlany et al. 1987) may have been sensitized to this 
activity by their peers’ attempts. Perhaps this appeared to 
them as a potential solution to their suffering (Soper 2018), 
which they had not previously imagined. While the paral-
lels I have drawn between suicide clustering and aposematic 
gregariousness exist, it is unclear if suicide clusters result as 
a malfunction of human learning capabilities or if they are 
selected for through the evolutionary process.

Integration with Bargaining Model Mechanisms

The bargaining model asserts that suicide attempts sincerely 
convey that the attempter is willing to sacrifice their life if a 
bargain is not achieved (Rosenthal 1993; Syme et al. 2016). 
Thus, the probability of death (i.e., costliness) associated 
with the attempt is what makes it credible. Alternatively, 
cheap signals (e.g., verbal threats of suicide) are expected 
to be ineffective as bargaining tools. Psychological apose-
matism posits that completed suicides will lower the cost-
liness required by suicide attempters to achieve their bar-
gain. If psychological aposematism is integrated with the 
bargaining model, the new focus of this synthesized model 
would be the costliness threshold that requires surpassing 
if a bargain is to be achieved. Psychological aposematism 
suggests that increasing suicide rates will cause this thresh-
old to lower, permitting cheaper signals to achieve bargains. 
Hypothetically, if suicide rates were high enough, this costli-
ness threshold could be shifted low enough to allow verbal 
suicide threats to achieve bargains. This topic in its entirety 
requires further investigation. As a starting point, it may 
be interesting to examine whether suicide rates within cit-
ies moderate the relationship between suicidal behavior and 

direct fitness (i.e., offspring counts; Marshall 2015). Data for 
such a study may be obtainable from open access datasets 
and government data sources (e.g., Health and Retirement 
Study 2016). If increasing suicide rates are associated with 
an increasing correlation between suicidal behavior and fit-
ness, this may indicate that higher suicide rates help victims 
of suicidal behavior bargain for higher fitness contexts.

Additionally, the bargaining model implies that some 
might try to fake suicidal behavior in order to acquire the 
fitness benefits that are being conveyed to sincere suicide 
threateners or attempters (Rosenthal 1993). Within the con-
text of psychological aposematism, this concept is synony-
mous with Batesian mimicry. Naturally, lowering the costli-
ness threshold required in order to obtain a bargain through 
suicidal behavior would also make obtaining a bargain easier 
for mimics. However, I would like to caution against the idea 
that the psychologically aposematic and their mimics could 
ever be parsed from each other. The empirical literature has 
found that even the subtlest expression of suicidal ideation 
has resulted in suicide (e.g., Johansson et al. 2006). While 
it is tempting to believe that those who engage in cheap 
suicidal behavior (e.g., suicide threats) could be mimics, 
the empirical literature suggests this would not provide a 
perfect split (Franklin et al. 2017). There would naturally 
be false negatives, who might then go on to commit suicide 
after not receiving the appropriate aid. I will stress that, in 
nature, Batesian mimics must be excessively rare relative to 
their truly aposematic models (Guilford 1990; Harper and 
Pfennig 2007). If Batesian mimics are too common, then 
predators will learn that hunting organisms of similar colora-
tion is profitable, thus making Batesian mimicry unprofit-
able. Accordingly, if Batesian mimics of the psychologically 
aposematic exist, I would expect them to be rare.

The bargaining model (Hagen et al. 2008; Syme et al. 
2016) and psychological aposematism both suggest that 
the evolution of suicide is dependent on social relation-
ships. Queller (2011) lists three mechanisms through which 
social relationships can convey a fitness benefit. The first is 
labelled the kin effect and corresponds to Hamilton’s (1964a) 
original formulation of inclusive fitness, being the impact 
that an organism has on its own fitness through reproduction 
and altruistic behavior towards genetic relatives. The sec-
ond is labelled the kith effect and represents fitness benefits 
obtained from mutually beneficial relationships between 
unrelated organisms. For example, humans and canines 
have provided mutual benefits to each other, thus evolving 
together (Catanzaro 2003). The third is called the kind effect 
and corresponds to fitness benefits conveyed to those who 
share some trait but have no familial relationship (e.g., green 
beard selection).

In its original formulation, the bargaining model operates 
through kin and kith effects. For example, family and friends 
will consider aiding a suicide attempter seeking to escape 
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a prearranged marriage, but those without vested interest 
in the victim will be indifferent (Syme et al. 2016). Fam-
ily endures a fitness detriment from the death of a genetic 
relative and friends may endure a fitness detriment from 
the death of a potentially collaborative social partner. As 
an additional alternative, I have proposed that psychologi-
cal aposematism operates at the societal level, potentially 
transcending familial and interpersonal relations. This is 
explicable through the kind effect. If suicides inflict severe 
fitness losses throughout familial and social networks, then 
changing societal norms to be aid-oriented towards sui-
cidal behavior will increase fitness for members of these 
networks. This will also provide a fitness benefit to suicide-
prone individuals as a whole, regardless of which networks 
they belong to. This highlights the green beard component 
of psychological aposematism. However, much like insect 
aposematism (Guilford 1990), psychological aposematism 
appears to be intertwined with multiple forms of selection. 
This green beard effect can only be achieved by influencing 
kin and kith effects.

Furthermore, psychological aposematism may be entan-
gled with other human tendencies that appear to have 
evolved through kind selection. In particular, conforming 
to and enforcing norms may enable societal-wide coop-
eration that yields otherwise unobtainable fitness benefits 
(Boyd 2018; Stanford 2019). To illustrate, an individual’s 
fitness is directly impacted if family members or collabo-
rative social partners are murdered, but a person may be 
indifferent to the killing of unrelated or unacquainted indi-
viduals. Nevertheless, murder is often punitively sanctioned 
at the societal level (United Nations Office on Drugs and 
Crime 2019). Certain behaviors may be so detrimental to 
fitness that society-wide costs for prevention outweigh their 
costs of occurrence. People will inevitably care less about 
the murdering of those who do not provide some benefit to 
their own fitness, but may recognize that societal regulations 
punishing murder are worthwhile. This kind of societal-wide 
norm enforcement is believed to have played a crucial role 
in the evolution of human cooperation (Boyd 2018; Stan-
ford 2019). Perhaps similar underlying mechanisms facilitate 
societal investment in the prevention of suicidal behavior. I 
would not restrict this to prevention approaches that are aid-
oriented. As discussed previously, norms that are punitive 
towards suicidal behavior may be favored if suicides occur in 
insufficient numbers to render threats and attempts sincere.

While bargaining model theorists (Hagen et al 2008; 
Syme et al. 2016) imply that the larger society will be indif-
ferent towards victims of suicidal behavior, I believe that 
the bargaining model could still operate beyond immedi-
ate familial and interpersonal relationships. An often-over-
looked property of kin selection is that it can yield a high 
degree of genetic relatedness between seemingly unrelated 
individuals (Cornwallis et al. 2009; West et al. 2011). If two 

parents are unrelated to each other, then their offspring are 
expected to share half of their genetic material with each 
parent (Hamilton 1964a). However, if parents have some 
degree of genetic relation to each other, then their child can 
share more than half of their genetic material with each par-
ent, because there is overlap in the parents’ genetics (Hamil-
ton 1964a, b, 1970, 1972; West et al. 2011). Genetic related-
ness between distant family members (e.g., first, second, and 
third cousins) also amplifies through this property. If mating 
is largely confined within a population due to limited migra-
tion, then genetic relatedness among members will increase 
as new generations are born. Iterating through many genera-
tions permits kin selection to function on a larger scale than 
is typically assumed (Gardner and West 2006; Kümmerli 
et al. 2009; West et al. 2011). Accordingly, a more gen-
eralized sympathy towards suicidal behavior may evolve, 
permitting suicide attempters to appeal to the broader soci-
ety for aid. While it is tempting to dismiss this aspect of 
kin selection as irrelevant to modern human societies that 
are genetically diverse, pertinent research suggests similar 
mechanisms still play an important role in the continued 
evolution of human cooperation (Figueredo and Wolf 2009). 
However, a full treatment of this topic is beyond the scope 
of the present article. Additionally, there are complexities to 
this property of kin selection that I have not detailed; inter-
ested readers should consult Gardner and West (2006) and 
Kümmerli et al. (2009) for more thorough considerations.

The bargaining process inevitably requires the victim of 
suicidal behavior to communicate what it is they wish to 
bargain for (Hagen et al. 2008; Syme et al. 2016). This com-
munication could occur explicitly through written or spoken 
language. Alternatively, implicit forms of communication 
could be used (e.g., immediately threatening or attempting 
suicide after an argument with a spouse). The potential for 
suicide may then activate evolved reactions within those 
that the bargain is directed towards (e.g., fear of bereave-
ment). Alternatively, the observer may use certain logical 
deductions to judge whether the suicide threat or attempt is 
sincere. These deductions may be based on personal obser-
vations or information communicated through others (e.g., 
friends report that this was the victim’s third and most lethal 
suicide attempt and should therefore be taken seriously). 
Psychological aposematism is governed by similar underly-
ing mechanisms. For instance, the process through which 
previous suicides adjust the costliness threshold required to 
obtain a bargain occurs through culturally transmitted infor-
mation (e.g., spoken language, novels, newspapers, social 
media). This transfer of information may play upon evolved 
reactions (e.g., feeling bereaved after hearing about a sui-
cide) or logical deductions (i.e., loss of revenue due to an 
employee taking bereavement leave) in order to achieve a fit-
ness benefit. Additionally, suicide clusters may be similarly 
triggered through culturally transmitted information. Feeling 
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empathetic towards a recently communicated suicide may 
encourage one to engage in suicidal behavior.

Suicide has been suggested to be a uniquely human phe-
nomenon (Preti 2007; Soper 2018). There are no known 
examples of nonhuman species that consciously take their 
own lives. While some nonhuman species exhibit social 
transmission (Laland and Brown 2006; Thorogood et al. 
2017), the extensive capacity that humans have for this fac-
tor may be what makes suicide unique to humans (Soper 
2018). Thus, suicide itself may arise from a mixture of 
evolved traits and culturally transmitted concepts. This is 
not to say that the ability to engage with culturally transmit-
ted information is not itself an evolved trait (Heyes 2018; 
Stanford 2019). However, culturally transmitted informa-
tion is not coded within one’s genetic makeup (Laland and 
Brown 2006).

Despite this, evolutionary theorists suggest that cultur-
ally transmitted information is ultimately still driven by 
evolution (Richerson and Boyd 1989; Laland and Brown 
2006; Laland 2008; Eberhardt 2010; Boyd 2018; Heyes 
2018; Andersson and Törnberg 2019; Buskell 2019; Stan-
ford 2019). While culture is more malleable than genetic 
composition, evolution will still select for cultural traits that 
benefit fitness. Thus, culture may deviate from its evolution-
ary path more quickly than genetic makeup, but will always 
be pulled back towards some fitness-optimizing trajectory. 
This suggests that a combination of ordinarily evolved traits 
and culture could be responsible for the evolution of unique 
human qualities, such as suicide.

Towards a Comprehensive Evolutionary 
Theory of Suicide

A caveat of the bargaining model is that one must have the 
potential for higher fitness in order to be alleviated from 
a low-fitness context (Syme et al. 2016). Accordingly, the 
bargaining model specifically aims to explain suicide in 
populations whose high fitness is constrained purely by their 
context. For example, a healthy young man who is denied 
access to a mate of choice may attempt suicide as a method 
of bargaining to alleviate these constraints. A corollary of 
this is that the bargaining model does not explain suicidal 
behavior in those that possess low reproductive potential 
and are burdensome to their kin (Syme et al. 2016). Thus, 
the bargaining model and psychological aposematism do not 
comprehensively explain suicide.

Other evolutionary theories have been proposed that, 
when brought together, begin to form a comprehensive 
understanding of the phenomenon. However, there are still 
gaps to be filled. For example, deCatanzaro (1980, 1981) 
proposes that burdensome individuals may kill themselves 
to free up resources for their family members. This could 

potentially convey a fitness benefit to kin, who share a 
large proportion of the suicide victim’s genetic makeup. 
DeCatanzaro’s (1981) theory coincides with findings 
that suggest higher perceived levels of burdensomeness 
are associated with suicidal ideation (McPherson et al. 
2007; Syme et al. 2016). Additionally, national-level sta-
tistics indicate that the likelihood of committing suicide 
increases with age, confounding it with an increasing 
likelihood of terminal illness and decreasing probability 
of reproduction (Curtin et al. 2016; Syme et al. 2016). 
DeCatanzaro’s (1981) theory has received numerous criti-
cisms (Soper 2018; Nesse 2019). For instance, why would 
individuals not disperse from their family, thus eliminat-
ing an imposed burden on kin and maintaining their own 
reproductive potential (Syme et al. 2016; Nesse 2019; 
Syme and Hagen 2019)? While synthesizing the concept 
of psychological aposematism with other evolutionary per-
spectives of suicide is the next natural analytical step, it is 
beyond the scope of the present article. Suffice to say, if 
accepted, psychological aposematism will be only a small 
part of a larger explanation of suicidal behavior.

Conclusion

Many parallels exist between insect aposematism and human 
suicide. This article suggests that the processes governing 
both phenomena facilitate a small number of deaths in order 
to benefit the fitness of many. The death of an aposematic 
insect conditions a predator to avoid alike insects in future 
(Cott [1940]2015; Guilford 1990). Similarly, a suicide may 
condition society to take future threats or attempts of suicide 
more seriously. Aposematic insects live gregariously so that 
when preyed upon exposure to their warning coloration and 
noxious effects is maximized (Guilford 1990). This expe-
dites aversive conditioning in predators. Likewise, suicide 
clustering may occur because it more strongly affirms which 
social and psychological factors are causal of suicide rela-
tive to a single suicide. In turn, this motivates community 
members to alleviate these specific factors when faced with 
future threats and attempts. This concept of psychologi-
cal aposematism suggests completed suicides increase the 
overall fitness of the suicidal phenotype, whereas previous 
models have dismissed completed suicides as maladaptive. 
While psychological aposematism cannot be considered a 
valid scientific concept until it has received further empirical 
and game theoretic scrutiny, I hope that its hypotheses are of 
interest to researchers.
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