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ABSTRACT

It has been well-established that males exceed females in the most severe manifestations of 
anti-social behavior. The biological and environmental causes of this sex difference has re-
ceived considerable attention. However, the evolutionary roots of this behavior has received 
far less attention. This review presented the evolutionary perspective on the reasons for the sex 
difference in severe anti-social behavior utilizing a life-history framework approach which is a 
branch of evolutionary theory that addresses the way organisms allocate time and resources to 
the various activities that comprise their life cycle.

KEYWORDS: Evolutionary theory; Anti-social behavior; Life-history framework.

ABBREVIATIONS: EDP: Evolutionary Developmental Psychopathology; LHS: Life-History 
Theory.

INTRODUCTION

Tremblay1 observed that of all the risk factors for the development of anti-social behavior, the 
sex of the child (i.e., maleness) is by far the most robust predictor. Indeed, the most pernicious 
forms of anti-social behavior such as chronic physical aggression, violence, and life-course 
persistent anti-social behavior are engaged in almost exclusively by males.2 The explanation of 
this massive sex difference from the perspective of evolutionary developmental psychopathol-
ogy (EDP) takes two forms: proximate and ultimate.3 EDP is a branch of evolutionary psychol-
ogy which is commonly defined as the application of the principles of Darwinian evolution 
to explain contemporary human behaviors and psychological traits.3 Proximate explanations 
focus on present processes/causes of how a behavior or organism functions. Ultimate explana-
tions focus on the past evolutionary forces that helped shape the proximate processes.4,5 For 
example, take a behavior such as the cry of a human infant. The ultimate explanation of this 
behavior is that it was selected by evolution because it elicited maternal care and thus increased 
the likelihood that the infant would survive. A proximate explanation is that circumstances such 
as cold, hunger, physical separation from the mother triggers this behavior. In other words, ul-
timate evolutionary explanations are concerned with why a behavior exists. Present proximate 
explanations are concerned with how a behavior works.

 Until recently this evolutionary perspective has received relatively little attention.6 

Therefore there is a need to look beyond the proximal biologically-based mechanisms explana-
tions for the massive sex difference in the severest forms of anti-social behavior, which was 
recently and comprehensively reviewed,2 and to consider their distal ultimate mechanisms.7 
There are of course environmentally-based learning processes that contribute to the sex differ-
ence. For a recent discussion of these processes the interested reader should consult the work 
of Russell and colleagues.8
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 The paper will begin by briefly presenting the two cor-
nerstone concepts of Darwinian evolution, natural selection and 
adaptation, that are essential for understanding the application 
of evolutionary theory to the study of psychopathology.3 It will 
then draw upon Del Giudice’s life-history framework for ex-
plaining the ultimate causes of the massive sex difference in the 
severest forms of anti-social behavior.3,9-11 

NATURAL SELECTION

Natural selection is the cornerstone concept that explains why 
evolution occurs. Its occurrence is governed by three mecha-
nisms. First, individuals in a population must differ from one an-
other in their physical or behavioral traits. Second, some of these 
difference traits must affect an individual’s ability to success-
fully reproduce. Third, the traits must be heritable, i.e., capable 
of being transmitted to the next generation. This combination 
of heritable variation and differential reproduction based on this 
variation results in traits becoming more common in a popula-
tion (i.e. they are selected for because of their positive effects on 
reproductive success or fitness). A special case of natural selec-
tion is sexual selection which posits that differences between the 
sexes in physical and behavioral traits can occur because these 
traits facilitate reproductive success either by making individu-
als compete more effectively with rivals or by making individu-
als more attractive to potential mates.12,13

ADAPTATION

Natural and sexual selection produce incremental modifications 
in various traits that enhance survival and reproductive success. 
These traits, which can be both physical and psychological, 
are termed adaptations. Psychological adaptations, which gov-
ern mental and behavioral processes are termed psychological 
mechanisms. Each mechanism has been designed by natural/
sexual selection to address adaptation to specific domains of the 
physical and social world since what is adaptive can differ mark-
edly depending upon the domain. Importantly, all adaptations 
have costs as well as benefits. Hence for a trait to be adaptive it 
does not have to be cost free, but it only needs to have an overall 
positive result for enhancing fitness. Also, although specific ad-
aptations have proven successful in the past, they may not be as 
successful in the current environment.
 
 Lastly, it is important to note that although evolution-
ary explanations of behaviors such as violence are sometimes 
thought to be at odds, or in competition with learning explana-
tions involving environmental and cultural explanations, evolu-
tionarily-based psychological mechanisms are quite sensitive to 
learning, environmental and learning contexts as they interact 
with and are shaped by such factors.14,15

LIFE-HISTORY STRATEgIES THEORY

Life-history strategies theory (LHS) is a branch of evolution-
ary theory that addresses the way organisms allocate time and 

resources to the various activities that comprise their life cycle. 
Because all organisms live in a world of limited resources, all the 
activities that contribute to an organism’s evolutionary fitness 
will typically involve both benefits and cost and thus inevitably 
engender trade-offs between different choices. Natural selection 
favors organisms that organize activities that optimize resource 
allocation. Different allocation decisions result in different life- 
history strategies. Strategy in the context of LHS refers to an 
organism’s phenotype, resulting from the integration of a suite 
of morphological, physiological, and behavioral traits that have 
enhanced fitness. Note therefore that strategy used in the evolu-
tionary sense does not refer to conscious planning in pursuit of a 
goal, but to the suite of traits that evolved to maximize fitness.4 
Thus in the evolutionary sense, for example, unconscious organ-
isms such plants are understood to have evolved strategies in 
the same sense as humans have. These different strategies can 
be described at the broadest level of analysis by a single dimen-
sion from fast to slow. Because the fast-slow continuum applies 
to differences not only between species but also to individual 
differences within a species, individual differences in various 
behaviors and traits can be understood as reflecting variation on 
the fast-slow continuum.

FAST-SLOW CONTINUUM

As previously indicated, all life-history strategies involve trade-
offs. Thus, in the fast-slow continuum of life-history variation, 
there is the slow strategy of slow growth and late reproduction 
that correlates with long life span, low juvenile mortality, higher 
parental investment but with fewer offspring of higher quality. In 
contrast, the fast strategy of fast growth and early reproduction 
correlates with larger numbers of offspring, reduced parental 
investment in each but shorter life-span and increased juvenile 
mortality. Fast life-history strategies tend to be high risk as they 
focus on maximizing mating opportunities and thus typically in-
volve more risky and aggressive behaviors than slow life-history 
strategies. Thus, these strategies make it optimal to discount fu-
ture rewards and favor short-term gains over long term benefits 
that can be gained by engaging in risky behaviors. In contrast, 
the slow strategy that favors future reproduction must maximize 
the chances of survival and remaining healthy and thus is risk 
aversive. Furthermore, the difference in trade-offs in sexual re-
production for males and females in most species (which will 
subsequently be discussed) results in men pursuing a fast life 
strategy and women pursuing a slow life strategy. This differ-
ence in strategies in turn helps explain the sex difference in the 
severest forms of anti-social behavior.

SEX DIFFERENCES IN LIFE-HISTORY TRADE-OFFS

First, by way of prologue, recall that the evolutionary goal of 
reproductive success is measured in terms of the number of 
offspring who survive to adulthood and who themselves repro-
duce.16 Therefore, the fundamental asymmetries in sexual re-
production will dictate the different strategies the sexes use to 
achieve this goal. These asymmetries involve the long period 
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of gestation for women, the larger investment in pregnancy and 
lactation, and the shorter window for reproductive success that 
ends with menopause. In contrast, men can potentially sire many 
offspring in a very short time and for a more extended period of 
time. For example, it is estimated that Moulay Ismail the Blood-
thirsty (1672-1727) of Morocco fathered 888 children.17 This 
fundamental asymmetry dictates the trade-offs that both sexes 
make between mating and parenting investment to maximize re-
productive fitness. Namely, males with the higher potential rate 
of reproduction tend to invest more in competing for mates than 
in parenting, and females with the lower rate of reproduction 
tend to invest more in parenting than in competing. This occurs 
because members of the sex with the higher reproduction rate 
can rejoin the mating pool more quickly than can members of 
the opposite sex and thus can have more offspring if they com-
pete for mates rather than parent. For women however, who can 
usually have one only one child at a time, there is far less benefit 
from mating with multiple partners and much more from paren-
tal investment in their more limited number of offspring. This is 
especially true because women (historically and thus evolution-
arily) have been more necessary for the survival of their children 
than men. Since males on average have benefited more from 
greater efforts in mating than parenting compared to females, 
this increased the intensity of the mating effort which in turn 
increased sexual selection for physical and psychological traits 
involved in male-male competition that enhanced reproductive 
success. The physical traits which enhanced reproductive suc-
cess include the sex difference in physical size, upper-body mus-
culature, and higher metabolic rates and the psychological traits 
include risk taking, dominance seeking, and physical aggres-
sion.6,12-14,18,19 Thus men have competed intensely for top rank 
in a dominance hierarchy, as the payoff in a high mating effort 
eclipses the risks involved in competitions that can involve seri-
ous injury and death.9

 For females, intrasex competition for mates also occurs, 
taking the form of relational aggression such as gossip or other 
strategies for disrupting the social networks of competitors.20 
However, it does not typically take the form of engaging in risky 
behaviors (unless it would be necessary for protecting offspring 
from harm) because the costs of engaging in these behaviors out-
weigh the benefits of increased reproductive success.20 Thus, it 
is vital that she stays alive. If she dies the offspring in whom 
she has already invested will likely die with her. It is the critical 
dependence of the young on her for their survival that means that 
she must stay away from danger and the possibility of injury or 
death.17 

 In summary, although an outcome of death or severe 
injury as a result of violent intrasex competition is not appealing 
to either sex, the trade-off in reproductive success measured in 
terms of surviving offspring favors males.20 For the male, al-
though severe injury or death obviously markedly diminishes or 
removes the possibility of reproductive success, the reproduc-
tive success he has achieved to date remains uncompromised as 
he can rely on the offspring’s mother to insure their survival.20 

For the female however, severe injury or death has consequences 
that are much more dire for reproductive success. Not only is 
the possibility of future offspring precluded, but the survival of 
existing offspring is placed in much greater jeopardy. In short, 
for a child “the consequences of losing a mother very early in 
life are catastrophic”.20

 This sex difference in life-history trade-offs in repro-
duction has set the stage for explaining the sex difference in anti-
social behavior.

ULTIMATE EVOLUTIONARY EXPLANATION FOR THE SEX  
DIFFERENCE IN THE SEVEREST FORMS OF ANTI-SOCIAL 
BEHAVIOR

A crucial understanding of the evolutionary developmental psy-
chopathological perspective (EDP) on anti-social behavior in-
volves the recognition that the core concept of adaptation has 
different meanings for EDP and developmental psychopathol-
ogy.9 In EDP, as previously discussed, adaptation refers to traits 
that evolved because of their effects on survival and reproduc-
tive success. In contrast, in developmental psychopathology, 
adaptive refers to traits/behaviors that enhance an individual’s 
well being, cooperation, social integration. Hence, given these 
different notions of adaptation, the result can be that evolution-
arily adaptive behaviors (i.e., fitness enhancing) can result in 
maladaptive outcomes from the perspective of developmental 
psychopathology. In other words, evolutionarily adaptive psy-
chological mechanisms may yield maladaptive outcomes (i.e., 
mental disorder) at an individual level even when the mecha-
nisms are functioning “normally” from an evolutionary perspec-
tive.3,9

 This is theorized to happen in four ways.3,9 First, evo-
lutionarily adaptive traits may increase vulnerability to dysfunc-
tion. All evolutionarily adaptive traits, no matter how well de-
signed, are vulnerable malfunctions, breakdowns, and failures. 
For example, some configurations of personality traits within the 
adaptive range (e.g., schizotypy or autistic-like personality) may 
become especially vulnerable to mental disorder when coupled 
with deleterious genetic mutations or brain-damaging infections. 
Second, traits that were adaptive in ancestral environments may 
result in a mental disorder in current environments. For exam-
ple, it has been hypothesized that some forms of psychopathy 
were adaptive in ancestral environments because they allowed 
psychopaths to increase their reproductive success by exploit-
ing others. However, in the current environment, the anti-social 
behavior characteristic of psychopathy is correctly regarded as a 
mental disorder. Third, evolutionarily adaptive traits may yield 
individually maladaptive outcomes. This can occur because a 
trait that is evolutionarily adaptive when averaged across all 
individuals may be maladaptive in a particular individual. For 
example, defense mechanisms, which of necessity have been 
designed by natural selection to yield a high rate of false posi-
tives (mistakenly activated when no threat is present) in order 
to avoid catastrophic false negatives (failure to activate when 
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perhaps lethal threat is present), can become mental disorders in 
current environments when they take the form of panic attacks, 
excessive anxiety, and phobias. Fourth, traits that were adaptive 
in ancestral environments may be expressed at maladaptive lev-
els in current environments. For example, impulsivity involv-
ing a quick response to danger may have increased chances for 
survival. However, in the current environment, the extreme ex-
pression of impulsivity characteristic of Attention-Deficit/Hy-
peractivity Disorder is correctly regarded as a mental disorder. 
This last theory provides the most cogent explanation for the sex 
difference in the severest form of anti-social behavior, as the fol-
lowing discussion will delineate.

SEX DIFFERENCE IN THE SEVEREST FORMS OF ANTI-SOCIAL 
BEHAVIOR

Even though fast life-history traits involving risky behaviors 
have been evolutionarily adaptive for males within a certain 
range as they facilitate success in male-male competition for 
mates, these traits may become maladaptive in an individual if 
they exceed the limits of that range. Indeed, an extreme expres-
sion of an otherwise adaptive trait, is the definition of psycho-
pathology from the perspective the discipline of Developmental 
Psychopathology, the dominant paradigm in the study of the 
origins and maintenance of psychopathology.21 There is a robust 
consensus that almost no forms of mental disorder constitute 
clearly demarcated, qualitatively distinct categories. Virtually 
all disorders are conceptualized as representing an extreme ex-
pression of a normally distributed trait or traits. Fast life-history 
strategies characterized by impulsive, exploitative, or aggressive 
tendencies which have been evolutionarily adaptive for males 
can become maladaptive when they are expressed at an extreme 
level as adaptations to current environments that are hostile and 
unpredictable and then generalized to more benign contexts.3,22 
 
 Evolutionary developmental psychopathology posits a 
developmental calibration of slow versus fast life-history strat-
egies as a response to various environmental factors.3 Hostile 
environments characterized by violence, harsh parenting, death 
of other individuals within the environment, etc., tend to trigger 
fast life-history risky strategies emphasizing present gain and 
discounting future goals since the very nature of the environ-
ment suggests that a future orientation is irrelevant. Similarly, 
unpredictable environments characterized by erratic neighbor-
hood conditions, fluctuating economic conditions, changes in 
family composition, etc., also tend to elicit fast life-history risky 
strategies for the same reasons as those cited for a hostile en-
vironment. Namely, since in environments that fluctuate unpre-
dictably and randomly there can be no reliable forecast of the 
future, short-term risky strategies are more adaptive.

SUMMARY

In sum, there is a large sex difference favoring males in fast 
life-history evolutionary strategies involving risky, aggressive 
behaviors. The sex difference in these strategies continues to the 

present time since the human species has only recently (in evolu-
tionary time) emerged from the ancestral environment in which 
these strategies were adaptive. Therefore, these strategies, even 
though it is possible that they are becoming less adaptive (e.g., 
see previous discussion on psychopathy), by and large tend to 
be conserved.23 Furthermore, since males are much more likely 
to engage in a fast life-history strategy for evolutionary reasons, 
they are much more likely to engage in risky, aggressive behav-
iors in hostile and unpredictable environments for which they 
continue to be somewhat adaptive. These behaviors become 
maladaptive when they are expressed in an extreme form in other 
less pathological environments. Therefore, the large sex differ-
ence in the severest forms of anti-social behavior represents the 
continuation into the present of the large sex difference of fast 
life-history strategies since it is precisely these aggressive, risky 
strategies that are triggered by hostile, unpredictable environ-
ments that are important determinants of anti-social behavior.
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