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Abstract Successful sexual intercourse is a prerequisite for
successful reproduction, a fact that translates into strong evo-
lutionary pressures being exercised on mechanisms that regu-
late sexual functioning to work optimally. In effect, selection
forces would remove from the gene pool any alleles that pre-
dispose for sexual dysfunctions, limiting their prevalence to
very low levels. But this did not happen with epidemiological
studies indicating that sexual dysfunctions are common, with
approximately one in three men facing such a difficulty. This
raises the question why evolutionary forces have allowed such
variation in sexual functioning given its importance in repro-
duction. The present paper attempts to address this question
by applying three evolutionarymodels on anthropological and
historical evidence that depicts the ancestral human condition.
It is argued that the high prevalence of sexual dysfunctions in
men is predominantly explained by the mismatch between
ancestral and modern environments, with selection forces
not having sufficient time to optimize sexual functioning
mechanisms to the demands of modern conditions. The pro-
posed evolutionary framework is employed to derive predic-
tions which are examined against the available evidence on
sexual dysfunctions.
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Introduction

In sexually reproducing species, sexual intercourse constitutes
a prerequisite to reproduction. Accordingly, evolutionary
forces have forged mechanisms such as sexual desire, sexual
arousal, and orgasm to motivate intercourse to take place
(Giles 2008; Toates 2014). The importance of sexual motiva-
tion for one’s fitness (i.e., reproductive success) mandates that
selection forces would not allow much variation in the work-
ings of such mechanisms; that is, selection would have elim-
inated or have kept in low frequencies any alleles that impair
sexual functioning. This predicts that sexual dysfunctions
would be rare, a prediction which is not consistent with em-
pirical evidence. A recently published paper employed anthro-
pological evidence in order to reconstruct the ancestral human
condition, and then to applied three evolutionary models in
order to account for the high prevalence of sexual dysfunc-
tions in women (Apostolou 2015). The purpose of the current
paper is to use the same rationale in order to understand the
high prevalence of sexual dysfunction in men.

More specifically, it is estimated that around 30 % of adult
men have at least one manifested sexual dysfunction (Lewis
et al. 2004). In the USA, one study found the overall preva-
lence of sexual dysfunction to be 31 %, with premature ejac-
ulation to be 21 %, erectile dysfunction to be 5 %, and low
sexual desire to be 5 % (Laumann et al. 1999). In a study of
13,618 men aged 40 to 80 years from 29 countries, Laumann
et al. (2005) found early ejaculation to have the highest prev-
alence averaging 24.3 % across regions, followed by erectile
difficulties (18.5 %), and lack of sexual interest (17.8 %).
Other prevalence studies have found similar high prevalence
rates (for a review see Lewis et al. 2004).

It should be noted that the actual prevalence is probably
higher, as most of the studies are based on self-reported evi-
dence, where individuals may not be willing to admit that they
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face a sexual difficulty such as an inability to achieve an erec-
tion. It should be also considered the possibility that refusals to
participate in these studies were more common among people,
whose experience of sex was unpleasant, perhaps due to a
sexual dysfunction, leading to those with the dysfunction be-
ing underrepresented.

This high prevalence of sexual dysfunctions in men
raises the question of why selection forces have not elim-
inated from the gene pool any alleles that predispose for
these difficulties. A life-history perspective can provide a
possible answer. In this perspective, individuals have to
solve different evolutionary problems in each stage of their
lives. Consequently, there are different selection pressures
exercised in different life stages, which may result in var-
iation in the functioning of certain mechanisms (Hawkes
and Paine 2006; Stearns 1992). From this viewpoint, older
men have evolutionary problems to solve other than sexual
reproduction, such as providing resources for their children
and grandchildren. This translates into selection pressures
on sexual functioning mechanisms to be much weaker in
older age, which may, in turn, result in considerable vari-
ation in the functioning of these mechanisms in older men.
To this, it should be added that evolutionary forces had
been weaker on older men, particularly on men over
60 years, because, in ancestral times, many men did not
pass the age of 60 years (see Gurven and Kaplan 2007).
Overall, the life-history perspective predicts that age would
be an important predictor of sexual functioning in men
(Gray 2013; Gray and Garcia 2013); a prediction that is
consistent with empirical evidence (Bancroft 2009;
Laumann et al. 2005; Lewis et al. 2004).

Even so, sexual dysfunctions are also common in younger
men. Evidence from several epidemiological studies find the
prevalence of erectile dysfunction to be 1–9 % in adult men
below 40 years and ranging from 2–9% to 20–30% in the 40–
59 age group (Lewis et al. 2004). Richters et al. (2003), in a
representative sample of 10,173Australianmen, for the 16–19
age group, found the prevalence of lack of interest in having
sex to be 24.5 %, premature ejaculation to be 15.3 %, and
trouble keeping erection to be 4.3 %. For the 20–29 age
group, they found the lack of interest in sex to be 19.5 %,
premature ejaculation to be 23.6 %, and trouble keeping
erection to be 4.4 %, and for the 30–39 age group, the lack
of interest in having sex to be 22.1 %, premature ejacula-
tion to be 25.6 %, and trouble keeping erection to be 5.1 %.
An American study found low interest in sex to range from
14 % for those 18–29 years old to 17 % for those 50–
59 years old (Laumann et al. 1999). The prevalence of such
dysfunction in younger men cannot be explained by the
life-history perspective and remains evolutionarily puz-
zling. That is, it raises the question why selection forces
have not removed from the gene pool any alleles that pre-
dispose younger men to sexual dysfunctions.

One possible answer is that there are no such alleles for
selection forces to remove, and sexual dysfunctions are purely
due to environmental factors (e.g., pollution and diet). Yet,
evidence indicates that there is a genetic basis to sexual func-
tioning; that is, part of the differences in sexual functioning
between men is due to differences in their genetic make-up
(Jern et al. 2009; Zion et al. 2006). But even if sexual dys-
functions were exclusively due to environmental factors, there
is still the question of why selection forces have not mademen
resistant to these factors. Simply put, alleles which turn sexual
functioning adversely susceptible to environmental factors
would have been selected out from the gene pool. Finally, it
can also be argued that sexual dysfunctions are due to psycho-
genic or medical conditions. Although it is true that conditions
such as depression and diabetes can affect sexual functioning
(Simons and Carey 2001), most men who suffer from a sexual
dysfunction do not have a serious underlying medical condi-
tion or psychopathology (Carvalho and Nobre 2011; Wincze
and Carey 2001).

There are three main evolutionary models that can poten-
tially account for the prevalence of these dysfunctions. The
purpose of this paper is to apply these models in order to
understand the prevalence of premature ejaculation, erectile
difficulties, and hypoactive sexual desire, which are the most
common sexual dysfunctions in men (Wincze and Carey
2001). The argument will be developed in three stages: first,
the different evolutionary models will be discussed; second,
based on anthropological and historical evidence the evolu-
tionary context will be reconstructed; and third, the relative
contributions of each model will be discussed and predictions
of the models will be examined against the available evidence.

Evolutionary Models

Balancing Selection

The predominant view on the prevalence of psychological
disorders among evolutionary psychiatrists and evolution-
ary psychologists is the balancing selection model
(Barrantes-Vidal 2004; Longley 2001; Wilson 1998). In
the frequency-dependent selection aspect of the model,
the fitness of alleles which predispose for a dysfunction
increases as they become rarer. Thus, equilibrium is
reached where both alleles that predispose for a given
dysfunction and those that do not co-exist (Morris and
Watson 2011). For instance, Mealey (1995) argued that
psychopathy persists in the population at a low frequency
for this exact reason. That is, individuals with this trait
increase their fitness considerably by exploiting and tak-
ing resources from others, but this trait is less effective
when it becomes common in the population and others
become more vigilant of it.
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Polygenic Mutation

In order for an individual’s genetic material to pass to future
generations, it needs to copy itself multiple times, which
means that the human genome is susceptible to copy errors
or mutations.Mutations usually decrease fitness, so evolution-
ary forces remove them from the genome. But this process
takes time, which constitutes a function of how harmful a
mutation is; that is, it takes longer for less harmful mutations
to be removed from the population. For example, it has been
estimated that a mutation causing a 1 % reduction in fitness
will pass through approximately 100 generations before it is
eliminated from the population (García-Dorado et al. 2003).

The main idea here is that the heritability in these traits is
due to a large number of harmful alleles which are individu-
ally very rare at any given locus, but which are collectively
common across loci (Keller and Miller 2006). There is some
evidence in favor of this model for serious mental conditions
such as schizophrenia (Sipos et al. 2004).

Ancestral Neutrality

Another possibility is ancestral neutrality: alleles for traits
which are maladaptive in a modern post-industrial context
may not have been equally maladaptive or not maladaptive
at all in ancestral environments. To use one example, it has
been argued that individuals with schizophrenia living in an-
cestral times were valued as shamans and were not socially
ostracized as it is the case today (Polimeni and Reiss 2002). In
this respect, alleles that increase the risk of sexual dysfunc-
tions in a modern post-industrial context may not have had the
same effect in ancestral environments.

The three models presented above can potentially explain
the variation in sexual functioning in men. Mechanisms that
regulate sexual functioning have been shaped by evolutionary
forces in ancestral human environments. Consequently, the
contribution of each force in shaping-specific aspects of sex-
ual functioning depends on the ancestral conditions that deter-
mined the selection pressures exercised on sexual function
mechanisms. In order to be able to understand the relative
contributions of each model in sexual functioning, a recon-
struction of ancestral human condition is required.

Ancestral Context and Male Reproductive Success

Our genus Homo appeared on earth approximately 2 mil-
lion years ago, and for most of this period, our ancestors
were living in small bands which based their subsistence
on hunting and gathering (Lee and Devore 1968).
Approximately 10,000 years ago, the agropastoral revolu-
tion took place, which resulted in the eventual transition
of most human societies to a sedentary life and

subsistence based on agriculture and animal husbandry
(Bellwood 2004). Thus, most of human evolution took
place in a pre-industrial context where subsistence was
based on hunting and gathering and on agropastoralism
(Lee and Devore 1968; Tooby and Cosmides 1990).

Accordingly, in order to understand the evolution of mech-
anisms which regulate sexual functioning, the identification of
selection forces that have shaped them is necessary. These
demands, in turn, demand knowledge of the patterns of mating
in ancestral pre-industrial societies. Ancestral foragers did not
leave behind any written records, but the anthropological re-
cord on modern hunting and gathering societies can be a use-
ful source of information. The way of life of modern foragers
approximates the way of life of ancestral ones, meaning that
the typical patterns of mating in the former are likely to reflect
the typical patterns in the latter (Ember 1978). In the same
vein, the anthropological record of modern agropastoral soci-
eties can be used to reconstruct the way of life in ancestral
agropastoral societies. Nevertheless, many ancestral
agropastoral societies left behind written documents which
constitute a valuable source of information on the human con-
dition in the later period of human evolution.

Anthropological and historical evidence indicates that in a
pre-industrial context there are three main ways for a man to
gain sexual access to a woman, a typical one being through
her parents. More specifically, in a pre-industrial context, mat-
ing is regulated with arranged marriage being the most com-
mon type of long-term mating (Broude and Green 1983;
Stephens 1963). In more detail, one study collected evidence
on mating patterns from a sample of 190 contemporary forag-
ing societies (Apostolou 2007). It was found that the most
frequent mode of long-term mating (in approximately 70 %
of cases) was arranged marriage, where parents choose
spouses for their children. A subsequent study revealed simi-
lar patterns in contemporary pre-industrial societies, which
base their subsistence on agriculture and animal husbandry
(Apostolou 2010). Similarly, one study coded for the mating
patterns of 16 historical agropastoral societies (Apostolou
2012). It was found that in all societies but one, the primary
mode of long-term mating was arranged marriage, where fa-
thers and other male relatives dominated marriage arrange-
ments and daughters were controlled more than sons.

In this context, the primary way for a man to gain access to
the reproductive capacity of a woman is through her parents. If
parents approve him as a husband for their daughter, they
grant him the right to have sexual access to her, which is
usually exercised irrespectively of the woman’s wishes; this
deal is usually sealed with the payment of the bridewealth,
(Goody and Tambiah 1973). In general, in most societies until
recently (and inmany contemporary societies), women had no
legal grounds to resist sexual advances from their husbands, as
forcing sex on one’s wife was not considered illegal (Bergen
1996; Russell 1990).

222 Evolutionary Psychological Science (2015) 1:220–231



A second way is for a man to address women directly. In
particular, in a pre-industrial context, there is considerable
space for women to exercise choice. To begin with, they can
engage in sexual relationships before their parents arrange a
marriage (Apostolou 2014). Women can also exercise mate
choice in extramarital relationships, which is found in almost
all pre-industrial societies (Broude 1980). Last but not least,
women can exercise choice in later marriages when they are
more independent from their parents or their parents are absent
due to death or because they are physically weak to impose
their will (Apostolou 2014). In sum, there are different in-
stances in which a man can directly attempt to persuade a
woman to have sexual intercourse with him.

A third way is for a man to force sex on a woman
(Thornhill and Palmer 2000). In most pre-industrial societies,
rape is reported to take place in times of peace (Apostolou
2013). Also, in many societies, wars and raids are organized
against neighboring groups in an attempt to get their re-
sources, one being women. For instance, among the
Yanomamo hunters and gathers in South America, frequent
raids are organized against neighboring groups with the ob-
jective to get or force sex on their women (Chagnon 1992). In
later stages of human evolution, there were large scale wars
with women being one of the spoils of wars (Apostolou 2013).
As a consequence of this war effort, there were a considerable
number of female slaves that were used not only for physical
labor but also for sex. For instance, in Ancient Rome wealthy
men had many female slaves who were used as sexual outlets
(Meltzer 1993). In more recent times, in North America, farm
owners maintained a large number of black slaves to work in
the fields. Forcing sex on female black slaves was not uncom-
mon, and children were often the outcome of these relation-
ships (Meltzer 1993).

The key insight derived from the anthropological and
historical records is that during the period of human evo-
lution, and particularly during its later stages, female
choice had been a weaker selection force than it is today
in postindustrial societies. In most cases, neither the con-
sent nor the sexual satisfaction of women was a primary
concern for men: Mate-seekers did not have to ask for
consent or to sexually satisfy their mates in order to per-
suade them to marry them; husbands did not have to ask for
consent or to sexually satisfy their wives to have sex with
them; warriors did not ask for consent or need to sexually
satisfy their victims; same for masters and their female
slaves. Note that it is argued here that the sexual satisfac-
tion of a man’s wife is less of a concern in a preindustrial
context than in a post-industrial context and not that this is
not a concern; for instance, in both contexts, men need to
satisfy their partners in order to reduce the risk of cuckold-
ry. The three evolutionary models applied to this evidence
can provide us with useful insights on the prevalence of the
most common sexual dysfunctions in men.

The Relative Contributions of Each Evolutionary
Model

Premature Ejaculation

Prevalence and Symptoms

Premature ejaculation occurs when a man experiences orgasm
soon after sexual activity and before he wishes it (Wincze and
Carey 2001). There has been, however, some disagreement
over how much time the ‘soon after’ specifically. Masters
and Johnson (1970) avoided indicating a specific time period
and suggested instead that premature ejaculation be diagnosed
when a man “cannot control his ejaculatory process for a suf-
ficient length of time during intravaginal containment to sat-
isfy his partner in at least 50 percent of the coital connections”
(p.92). On the other hand, the DSM-5 places a stringent time
criterion of approximately 1 min following vaginal penetra-
tion (American Psychiatric Association 2013).

The prevalence of premature ejaculation depends on how
stringent the time criterion is. Still, across different cultures
about 20–30 % of adult men report concerns about how rap-
idly they ejaculate (Bancroft 2009; Laumann et al. 2005;
Laumann et al. 1999; Lewis et al. 2004). This turns premature
ejaculation to be one of the most frequent sexual dysfunctions
(Wincze and Carey 2001), with men suffering from it
reporting emotional and relationship distress, and some avoid
engaging in intimate relationships to avoid embarrassment
(Barnes and Eardley 2007).

Evolutionary Account

In a pre-industrial context, and thus most likely in ancestral
human societies, female choice is weak indicating that, wheth-
er one’s wife, rape victim or slave remained sexually satisfied,
is likely to be a secondary concern for most men. Therefore,
the time period between initiation of sexual intercourse and
ejaculation would had little fitness consequences, meaning
that selection forces would allow considerable variation in this
trait (see Brooks et al. 2005), with many men climaxing rela-
tively quickly, not allowing sufficient time to sexually satisfy
their partners. Another way to put it is that men who would
ejaculate relatively quickly after the initiation of intercourse,
giving less sexual satisfaction to their partners, would not be
much worse-off than those who ejaculate in later time, giving
more sexual satisfaction to their partners. As a consequence,
both predispositions would remain in the population.

On the other hand, in a post-industrial context, where fe-
male choice is much stronger, inability to satisfy one’s partner
is likely to cause considerable strain in intimate relationships
(Carson and Guun 2006). This would lead many men and
couples to seek help, and eventually ejaculating too quickly
to provide sexual satisfaction to one’s partner to be classified
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as a sexual dysfunction. Still, this dysfunction is not a genuine
biological dysfunction, but it is mainly the case that the mech-
anism that regulates the latency of orgasm has not been opti-
mized for the demands of the modern environment. In differ-
ent words, reaching orgasm relatively quickly had little fitness
consequences during ancestral times for selection to act
against this predisposition. Accordingly, the ancestral neutral-
ity model can account for the high prevalence of premature
ejaculation in men, with the discrepancy between modern and
ancestral environments explaining why this is considered to
be a dysfunction.

Predictions and Evidence

One prediction that follows from the model is that in the ma-
jority of cases, an underlying psychopathology or a biological
problem will not be a predictor of premature ejaculation. That
is, most men who suffer from this dysfunction will be mental-
ly and biologically healthy. Consistent with this, studies have
found that medical problems such as vascular diseases are
weak or no predictors of ejaculation latency time (Laumann
et al. 2005; Wincze and Carey 2001). For instance, an Italian
study of 12,558 men found no association between premature
ejaculation and hypertension, cardiopathy, hypercholesterol-
emia, and peripheral or central neuropathy (Fasolo et al.
2005). In the same vein, studies have found that psychological
factors such as anxiety and depression are weak predictors of
premature ejaculation (Carson and Guun 2006; Strassberg
et al. 1990 but see McCabe 2005).

The model further predicts that premature ejaculation is
relatively independent of a man’s age. In particular, if prema-
ture ejaculation was relatively neutral in the ancestral past,
evolutionary forces working on this trait would not vary
across a man’s reproductive years; that is, there would be
weak selection pressures on the ejaculation latency time
across a man’s sexual life span. Therefore, this trait would
not have been adjusted by selection forces to work differently
according to age. Consistent with this, empirical studies do not
find any association between age and premature ejaculation
(Dunn et al. 2002; Laumann et al. 1999; Richters et al. 2003).

In a context where female choice is weak, the difference in
fitness between alleles that predisposes a man to ejaculate
relatively early after the initiation of intercourse, and alleles
that predispose a man to ejaculate relatively late after the ini-
tiation of intercourse, would be small, so selection forces may
maintain all alleles in the population. Accordingly, in this
model, evolutionary forces allow a high frequency of alleles
that predispose men to ejaculate relatively early. This predicts
that there will be specific alleles that predispose for premature
ejaculation. In accordance with this prediction, one study
found that polymorphism in the serotonin transporter promot-
er region (5-HTTLPR) is associated with ejaculation latency
time (Janssen et al. 2009). A meta-analysis found significant

associations between the risk of premature ejaculation and 5-
HTTLPR polymorphism (Zhu et al. 2013). Furthermore, an-
other study found that polymorphism in the dopamine trans-
porter gene (DAT1) is associated with premature ejaculation
(Santilla et al. 2010 see also Safarinejad 2011).

A related prediction is that part of the variation in the ejac-
ulation latency time between men is explained by differences
in their genetic make-up. That is to say, the ejaculation latency
time should demonstrate a positive heritability. Consistent
with this, a study of 1196 Finnish male twins estimated the
heritability of premature ejaculation to be 0.28 (Jern et al.
2007), while a subsequent study of 2633 Finnish twins esti-
mated the heritability of pre-mature ejaculation to be around
0.30 (Jern et al. 2009).

Selection forces would be relatively weak in shaping how
quickly a man would ejaculate after initiation of intercourse,
but would be very strong on men who ejaculate before initia-
tion of intercourse as in this case conception cannot take place.
This predicts that the prevalence of ejaculation before pene-
tration would be very low. In line with this prediction, one
Finnish study on premature ejaculation has found that 0.5 %
of participants in the sample reported almost always to ejacu-
late before initiation of intercourse, 1.1 % in more than half of
the times before initiation of intercourse, and 5.4% reported to
ejaculate before initiation of intercourse about 50 % of the
times (Jern et al. 2007). Another Finnish study found the
prevalence of ejaculating before initiation of intercourse al-
most always to be 0.3 %, in more than half of the times to
be 0.7 % and in about half of the times to be 2.6 % (Jern et al.
2009).

The model predicts further that premature ejaculation will
be found across different human cultures. That is, mechanisms
that regulate the ejaculation latency time have been shaped by
selection forces in the ancestral human context, and thus, they
have come to characterize the entire human species rather than
individual societies. Consistent with this, Laumann et al.
(2005) found a high prevalence of the dysfunction in 29 coun-
tries in their sample, with prevalence rates across different
world regions ranging from 12.4 to 30.5 %.

Erectile Dysfunction

Prevalence and Symptoms

Erectile dysfunction refers to partial or complete inability to
attain, or tomaintain, an erection long enough for intromission
and subsequent sexual activity. This disorder may also involve
a lessened or absent sense of excitement and pleasure
(American Psychiatric Association 2013; Wincze and Carey
2001). Approximately 13–21 % of men age between 40–
80 years complains for occasional erection problems; frequent
erection problems in men younger than 40 years are approx-
imately 2 % in prevalence while for those over 60–70 range
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the prevalence is 40–50 % (American Psychiatric Association
2013; Bancroft 2009; Laumann et al. 2005; Laumann et al.
1999; Lewis et al. 2004).

Evolutionary Account

Not being able to achieve or to maintain an erection long
enough to reach orgasm has considerable fitness conse-
quences in a pre-industrial context, as it would make concep-
tion impossible. That is to say, there would be strong selection
pressures on any alleles that predispose for such a dysfunction
in men. Consequently, selection forces would allow little var-
iation in erectile functioning, especially among younger men
for whom sexual reproduction is a primary objective.
Nevertheless, the modern environment may give rise to evo-
lutionary novel factors that are likely to negatively impair
erectile functioning for which selection did not have sufficient
time to adjust the mechanisms involved.

One such factor is the presence of strong female choice in
modern post-industrial societies (Buss 2003). In particular, the
need for men, in the vast majority of cases, to gain consent
from their partners to have sexual intercourse and the need to
satisfy their partners sexually are evolutionary novel situa-
tions. Accordingly, men in a post-industrial context face the
challenge of performing well in sexual intercourse, a chal-
lenge that was not present in the past as their wives, victims,
and slaves would not have abandoned them if they did not do
so.

This is likely to cause many men to experience perfor-
mance anxiety, which in turn will negatively affect their per-
formance resulting in an inability to achieve or to maintain an
erection. Thus, in this respect, selection forces did not have
time to build resistance to performance anxiety since this is a
relatively new phenomenon and our ancestors were unlikely
to have come across it frequently. To put it another way, the
tendency to feel performance anxiety is a mismatch with the
modern environment—such that men, confronted with a soci-
ety in which women increasingly demand more sexual satis-
faction, would experience performance anxiety.

Overall, ancestral neutrality can potentially explain part of
the prevalence of erectile dysfunctions, especially among
younger men. That is, factors that may affect erectile function-
ing today had been neutral, not present, or much less impor-
tant in ancestral human environments where sexual function-
ing mechanisms were optimized by evolutionary forces.

Predictions and Evidence

The model predicts that performance anxiety constitutes a
strong predictor of erectile dysfunction. Masters and
Johnson (1970) suggested that anxiety about sexual perfor-
mance was the most important immediate cause of sexual
dysfunction. One study found performance anxiety to be the

main predictor of erectile dysfunction as well as other aspects
of sexual dysfunction including orgasm and desire, even after
controlling several factors such as lifestyle and relationship
dynamics (McCabe 2005). Other studies produced similar re-
sults (Liu 2002; Loudon 1998; Shires and Miller 1998). In
general, it is agreed that in young males, erectile dysfunction
is mostly due to a psychogenic etiology such as anxiety, with
biological causes becoming increasingly more important with
age such that older men have more biological causes and
younger men have more psychogenic causes (Caskurulu
et al. 2004).

The model does not predict that variation between men in
sexual functioning will be due to alleles that directly affect
sexual functioning. Nevertheless, considerable heritability is
expected in variation in erectile dysfunction. In particular, as
anxiety level is predicted by personality (Wilt et al. 2011),
differences in personality between men will result in different
anxiety levels, leading in differences in erectile functioning.
But since personality has high heritability (Plomin et al.
2012), the heritability of erectile functioning will also be high
as differences in sexual functioning between men will be par-
tially due to their genetic differences that predispose for dif-
ferent personality types. Similarly, erectile dysfunction, espe-
cially in middle and older age men, is also caused by medical
factors such as diabetes and a heart condition that have a
genetic basis (Plomin et al. 2012). This will also result in
positive heritability for erectile dysfunction.

Overall, significant heritability in erectile functioning is
expected, with most of the heritability in younger age to be
due to heritability in personality and in later age to be due to
heritability in medical conditions. In accordance with this, one
study that employed 890monozygotic and 619 dizygotic pairs
of twins estimated the heritability of the liability for dysfunc-
tion in having an erection to be 0.35 and of maintaining an
erection to be 0.42 (Fischer et al. 2004). This is surprisingly
close to the heritability of personality, which is about 0.40
(Plomin et al. 2012). However, more studies are required in
order to test specifically whether this heritability is due to
heritability coming from personality.

The model predicts that erectile dysfunction, especially
among younger men, will be caused predominantly by evolu-
tionary novel factors as selection forces did not have time to
adjust the mechanisms involved in this domain to modern
conditions. One such case is the use of condoms, which is
evolutionarily novel, and it is likely to have a negative impact
on sexual organs that have evolved to function without it.
Accordingly, a study of sexually active adolescents found a
prevalence of 13 % in erectile dysfunction, which almost dou-
bled to 25%with the use of condomsMussachio et al. (2006).

Moreover, religious values that emphasize anxiety and
guilt over sex could also be viewed as potential factors (see
Cowden and Bradshaw 2007), insofar as the emotional asso-
ciation with sexual desire and activity are evolutionarily
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novel. Similarly, pornography is another evolutionary novel
factor that may have an effect on men’s sexual functioning.
For example, excessive porn consumption reduces romantic
relationship satisfaction (Lambert et al. 2012), and it is linked
with greater endorsement of, and more frequent participation
in, extra-marital relations (Wright 2013). In addition, other
evolutionary novel environmental conditions such as air pol-
lution, high levels of stress, unemployment, and overpopula-
tion may likewise negatively affect sexual functioning. The
effect can be indirect. For instance, the modern diet is consid-
erably higher in sugars and fats than the ancestral diet, while
people have less physical exercise than they used to have
when working in the field or when hunting and gathering
(Cordain et al. 1998; Eaton 2006). The consequence of this
is a high prevalence of diabetes and heart conditions, which in
turn have a negative impact on sexual functioning especially
in later age (Lewis et al. 2004). Therefore, in some cases,
sexual dysfunction has been caused by a medical condition,
which is nonetheless due to the mismatch between ancestral
and modern environments.

Hypoactive Sexual Desire

Prevalence and Symptoms

Following the DSM-5 male hypoactive sexual desire disorder
refers to “persistently or recurrently deficient (or absent)
sexual/erotic thoughts or fantasies and desire for sexual activ-
ity” (American Psychiatric Association 2013). For a diagnosis
to be given, the symptoms need to have persisted for a mini-
mum duration of approximately 6 months and cause distress
to the individual. Although the prevalence rates vary widely
depending on country and method of assessment, it is estimat-
ed that approximately 6 % of men in the ages of 18–24 years
and 41 % of men in the ages of 66–74 years face sexual desire
problems (American Psychiatric Association 2013; Bancroft
2009; Laumann et al. 2005; Lewis et al. 2004).

Evolutionary Account

In a pre-industrial context, a man can increase his reproductive
success by marrying a woman, having children with her, and
investing heavily in these children. A man can also increase
his reproductive success by having sex with many different
women and investing little in them and their children. Both
strategies can be successful; in the first one, a man can have a
few children with very good chances of survival and repro-
duction, while in the second strategy he can have many chil-
dren with fewer chances of survival and reproduction (Buss
2003; Buss and Schmitt 1993; Gangestad and Simpson 2000).
Consequently, in both situations, a man is likely to leave an
equal number of offspring who reach sexual maturity.

Another way to put this is that there are at least two evolu-
tionary niches, one for men who invest heavily in a few wom-
en and their children and one for men who invest little inmany
women and their children. Accordingly, two mating strategies
are likely to evolve that fill each niche, namely, a long-term
(i.e., invest in a few women and have children with them) and
a short-term one (invest little in many women). When a spe-
cies occupies multiple niches, a polymorphic equilibrium (i.e.,
two or more distinct specializations) is usually more optimal
than a monomorphic one (i.e., a single specialization) as spe-
cialists are more efficient than generalists (Wilson 1994 see
also Figueredo et al. 2009). This means that although most
men have the capacity to follow both strategies, some will
tend to specialize in one and some in the other.

Balancing selection will determine the relative frequencies
of each morph in the population. In particular, men who fol-
low a short-term strategy (i.e., strive to get casual partners)
gain reproductive benefits and pay little cost in terms of pa-
rental investment, so selection will favor them. But as they
become more common in the population, parents, husbands,
and women will become increasingly aware of their presence,
and they will be more likely to guard themselves. That is,
sexual contact is likely to commit a woman’s parental invest-
ment to a child through pregnancy, so it pays for women and
their parents to screen men, and accept as husbands and in-
laws, respectively, only those who are willing to commit in a
long-term relationship (Apostolou 2014; Trivers 1972). In the
presence of a high prevalence short-term morph, women and
their parents will be more cautious in accepting men’s offers,
and parents will chaperone their daughters more carefully. In
addition, men will face a higher risk of cuckoldry in the pres-
ence of a high prevalence of the short-term male morph, and
so, they will guard their wives more closely. This means that
reproductive payoffs of this morph will decline and the fre-
quency of the long-term mating strategy morph will increase,
as this is the one that now will be favored by selection forces.
Eventually, equilibrium will be reached with both morphs
existing in the population.

Men who follow a long-term strategy increase their fitness
by having children with their long-term partners and investing
heavily in them (Buss 2003). However, in order to do so, a
continuing sexual interest towards one’s partner and a high
libido are not necessary since long-term frequent sexual inter-
course is not required for conception to take place (Klusman
2002). On the other hand, a high level of sexual desire is likely
to interfere with men’s long-term strategy because it will mo-
tivate them to divert their resources from raising their children
to the effort of attracting sexual partners (see Fisher 1998;
Gangestad and Simpson 2000).

Accordingly, men who follow a long-term reproductive
strategy are expected to have a lower level of sexual desire
than men who follow a short-term one. They are also expected
to experience periods of low sexual desire after establishing a
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long-term relationship and having children in order to divert
the bulk of their effort in investing in these children.
Subsequently, many of these men will report low levels of
sexual desire, accounting for part of the prevalence of
hypoactive sexual desire. The evolutionary niche for a long-
term mating strategy in a post-industrial context is qualitative
different from the ancestral one, as in the former, for the rea-
sons explained above, the expectation for sexual satisfaction
of one’wife is higher than in the latter. Thus, low sexual desire
in a modern context may cause relationship strains and con-
sequently be labeled as a dysfunction.

Predictions and Evidence

Sexual desire has been shaped by selection forces in the an-
cestral human context, and thus, the optimization of this
mechanism would tend to characterize our species.
Therefore, it is expected that hypoactive sexual desire will
be present across different cultures. Accordingly, Laumann
et al. (2005), in a cross-cultural study, found lack of sexual
interest in men across different world regions to range from
12.5 % (Northern Europe) to 28 % (Southeast Asia).

It can also be predicted that in societies where the sexuality
of women is strongly regulated the long-term mating strategy
morph would be more prevalent, and consequently, men in
these cultures will exhibit lower sexual desire than men in
cultures where it is more loosely regulated. The reason is that
in the former the environmental context will favor a higher
frequency of long-term mating strategy morph. Where control
over women is higher and there are limited opportunities for
casual sex, lovers are more heavily punished, while those who
follow a long-term mating strategy are less likely to face fric-
tions in their relationships if they do not satisfy their partners.
Consistent with this, Laumann et al. (2005) found that low
sexual desire in men is in lower prevalence in Northern
Europe (12.5 %) where the sexuality of women is less strictly
regulated than in Middle East (21.6 %), East Asia (19.6 %),
and Southeast Asia (28 %) where the sexuality of women is
more strongly regulated.

A further prediction that follows from the model is that
differences in the level of sexual desire between men are, to
a considerable extent, explained by genetic differences be-
tween them. In accordance with this prediction, one study
found evidence that polymorphism in the dopamine D4 recep-
tor gene is associated with variation in sexual desire (Zion
et al. 2006). Nevertheless, heritability studies are required to
test specifically this prediction.

For men who follow a long-term mating strategy, there will
be weaker selection pressures on their erectile functioning and
on the timing between initiation of sex and climax. In partic-
ular, for men who follow a short-term mating strategy, an
erectile difficulty means losing an important reproductive op-
portunity, usually for good, placing them at a competitive

disadvantage over other men who follow the same strategy.
But for menwho follow a long-termmating strategy, instances
of erectile dysfunction will have little reproductive conse-
quences, as their partners are continuingly available for sexual
intercourse. Consequently, there is stronger selection pressure
on the former than on the latter’s ability to achieve and main-
tain an erection.

In the same vein, men who follow a short-term mating
strategy need to emphasize more on giving pleasure to a wom-
an; but men who follow a long-term mating strategy need to
emphasize more on giving commitment to a woman.
Therefore, there is stronger selection pressure on the former
than on the latter to increase the ejaculation latency time to
allow more time for the sexual satisfaction of their partner.
This suggests that sexual dysfunctions will predominantly
characterize the long-term morph; thus, men who follow this
strategy are likely to have more than one such dysfunction.
Accordingly, it is predicted that there will be comorbidity
between low sexual desire and erectile dysfunction and pre-
mature ejaculation.

In accordance with this prediction, one study found that the
co-presence of low sexual desire and erectile dysfunction to be
common (Corona et al. 2004). Similarly, another study
employed a sample of 5255 men aged 18–75 years from
Portugal, Croatia, and Norway and found that those with
low sexual interests also reported other sexual difficulties,
the most common being erectile dysfunction in approximately
half of the cases (Carvalheira et al. 2014). Similarly, a nation-
ally representative Swedish survey found that 45% of the men
with low sexual interest also had erectile complaints and 26 %
faced early ejaculation (Fugl-Meyer and Fugl-Meyer 1999).

It is also predicted that in the majority of cases of the
hypoactive sexual desire there will not be an underlying med-
ical or psychogenic cause. Accordingly, although psychogenic
factors such as depression and anxiety or medical pathologies
may negatively influence sexual desire (Bancroft 2009;
Basson and Schultz 2007; Hartmann 2007), these will not be
the primary etiologies in the majority of men who experience
hypoactive sexual desire. Consistent with this, a study of
Portuguese men found that general psychopathology and
medical pathologies do not have a central role in male sexual
desire (Carvalho and Nobre 2011). The researchers concluded
that psychopathology and medical problems may be vulnera-
bility factors for low sexual desire only when they interact
with other factors such as dysfunctional cognitive processing
or relationship dynamics.

Severe Cases and Polygenic Mutation

Polygenic mutation is likely to account for a small pro-
portion of the prevalence of sexual dysfunctions in men.
In particular, genetic mutations can push mechanisms
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involved in sexual functioning to operate at levels that
are below or above what is now or was optimal in an
ancestral context. Evolutionary forces would remove the-
se mutations from the population, but this would require
some time and during this time new mutations will arise
(Keller and Miller 2006). Thus, at any given point in
time, there will be a few men who face severe sexual
dysfunctions.

This predicts that such cases will be rare, that is there
will be very few men who can never achieve an erection,
who have no sexual desire at all, and who ejaculate before
initiation of sexual intercourse. As discussed above, one
Finnish study found only 0.3 % of the participants to
almost always ejaculate before initiation of intercourse
(Jern et al. 2009). Similarly, Laumann et al. (2005) found
an overall prevalence of the lack of sexual interest to be
around 18 %, but less than 3 % of participants indicated
that they frequently experienced lack of sexual interest. In
the same vein, the prevalence of erectile difficulties was
18.5 %, but only around 3 % of participants reported this
problem to occur frequently.

One prediction that can be derived from the evolution-
ary framework is that there will be asymmetry in sexual
dysfunctions. More specifically, if a man has no sexual
desire at all, he will suffer a much higher fitness cost than
if he experiences very high levels of sexual desire. That
is, a man with low sexual desire will not be motivated to
seek sexual intercourse suffering reproductive losses,
while a man who constantly seeks sexual intercourse will
also suffer costs (e.g., from angry husbands and sexually
transmitted diseases), but not as high as the former since
frequent sexual intercourse would lead to some reproduc-
tive success. Likewise, a man would suffer considerable
reproductive costs if he is not able to achieve an erection
at all, but much less so if he achieves an erection with the
slightest stimulation. Similarly, a man will suffer substan-
tial fitness costs if he has an orgasm as soon as he is
stimulated than a man who achieves orgasm much after
initiation of sexual intercourse.

This indicates that selection forces in men are stronger
on the left tail of the distribution (e.g., very low sexual
desire) than on the right tail of the distribution (e.g., very
high sexual desire). In effect, selection forces will elimi-
nate much faster from the gene pool any mutations for
abnormally very low sexual functioning than for abnor-
mally very high sexual functioning. This predicts that at
any given point in time there will be more men suffering
from, for instance, abnormally high levels of sexual desire
than men suffering from abnormally low levels of sexual
desire. Presently, there is limited research on the right end
of the distribution (Kaplan and Kruger 2010) and no sys-
tematic attempt to compare the two tails. Accordingly, this
prediction needs to be investigated by future research.

Generalized Versus Situational Dysfunction

The arguments developed above refer to generalized dysfunc-
tions, i.e., dysfunctions which are not limited to certain types
of stimulation, situations, or partners (American Psychiatric
Association 2013). That is, the proposed evolutionary frame-
work aims to account for the reasons why men face sexual
difficulties such as premature ejaculation across different
types of stimulation, situation, and partners.

However, it should be noted that a dysfunction can be sit-
uational, i.e., arising with certain types of stimulation, situa-
tions, or partners (American Psychiatric Association 2013).
Situational sexual dysfunctions can also be placed in an evo-
lutionary framework. For instance, a man may experience
hypoactive sexual desire towards a woman with whom he
has mated several times over several years and may yet expe-
rience heightened sexual desire with other women. This may
be attributed to a male adaptation that has evolved to motivate
men to seek multiple partners. Moving on to another example,
if a man is having sex with a woman who is mated to another
man, premature ejaculations may be an adaptation that helps
him avoid detection of the intercourse from a jealous partner
(see Gallup and Burch 2004).

In the same vein, men experience sexual arousal when
exposed to cues of female infidelity (Pham and Shackelford
2014). In particular, men experience intense desire to have sex
with their partner and sometimes even force sex top their
partner, when they suspect or discover that she committed
infidelity (Goetz et al. 2008). Thus, men may experience sit-
uational hypoactive sexual desire when their partners do not
exhibit clues of infidelity, a situation which can be easily
reverted.

Conclusion

The idea that the roots of sexual dysfunctions lie in the evo-
lutionary history of our species is not new (e.g., Hong 1984),
but the reasons why selection forces have allowed such vari-
ation in sexual functioning have not been identified. One ex-
planation for this is that scholars tend to assume that the mat-
ing patterns prevailing in modern post-industrial societies
such as free mate choice were also prevalent in ancestral hu-
man societies during the period of human evolution
(Apostolou 2014). This assumption makes the high preva-
lence of sexual dysfunctions enigmatic. The present paper
addresses this shortcoming by incorporating systematic an-
thropological and historical evidence that enables the recon-
struction of the ancestral human condition.

This evidence indicates that in ancestral human societies
mate choice was regulated and evolutionary pressures on men
to sexually satisfy their partners had been much weaker than
they are now in post-industrial societies (Apostolou 2014).
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This makes the high prevalence of sexual dysfunctions in men
in the latter societies much less puzzling. In particular, by
using existing evolutionary models, this paper has argued that
ancestral neutrality can account for part of the prevalence of
premature ejaculation and erectile dysfunction, while
balancing selection can account for part of the prevalence of
hypoactive sexual desire. Polygenic mutation can account for
the minority of more severe cases of sexual dysfunctions.
These models potentially account for a considerable part of
the variation in sexual functioning, with age effects and med-
ical and psychopathological factors accounting for the rest of
the prevalence of sexual dysfunctions in men. Overall, new
directions for studying and treating sexual dysfunctions need
to emerge based on insights derived from the evolutionary
framework.
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