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ABSTRACT
Sexual motivation (desire) requires the simultaneous presence of an active central motive state and 
a stimulus with sexual significance. Once activated, sexual motivation leads to visceral responses and 
approach behaviors directed toward the emitter of the sexual stimulus. In humans, such behaviors follow 
cognitive evaluation of the context, including predictions of the approached individual’s response. After 
successful approach and establishment of physical contact, manifest sexual activities may be initiated. 
Sexual interaction is associated with and followed by a state of positive affect in most animals, whereas 
aversive consequences may be experienced by humans. The affective reactions may become associated 
with stimuli present during sexual interaction, and these stimuli may thereby alter their incentive proper
ties. Here we show how the incentive motivation model can be used to explain the origins and possible 
treatments of sexual dysfunctions, notably disorders of desire. We propose that associations formed 
between negative outcomes of sexual interaction and the salient stimuli, for example, the partner, 
underlies hypoactive desire disorder. Highly positive outcomes of sexual interaction enhance the incen
tive value of the stimuli present, and eventually lead to hyperactive sexual desire. Treatments aim to alter 
the impact of sexual incentives, mainly by modifying cognitive processes.

Female low sexual interest/arousal disorder has attracted much 
attention among sexologists and other clinicians concerned 
with sexual functions (Brotto, 2017; Kleinplatz, 2018). Early 
epidemiological studies revealed that a substantial proportion 
of women complained of less sexual desire than they would 
like, and many of them reported this low desire as a source of 
interpersonal problems and distress (e.g. Segraves & Segraves,  
1991; West et al., 2008). In view of the commercial success 
obtained with treatments for erectile dysfunction, it was 
expected that efficient treatment for female hypoactive sexual 
desire disorder would be still more successful, simply due to its 
higher prevalence. An intense search for pharmacological 
treatments was initiated, but the results have so far been mea
ger. Two drugs for the treatment of low sexual interest/arousal 
disorder have been registered in the USA, but none in Europe. 
Whether these drugs really improve sexual desire in women 
remains unclear. Recent independent reviews conclude that 
their effects are not superior to placebo (Anderson & Moffatt,  
2018; Jaspers et al., 2016; Saadat et al., 2017; Spielmans, 2022), 
an assertion contested by representatives of the proprietors of 
the marketing rights for these drugs (e.g. Kingsberg et al., 2021; 
Pyke & Clayton, 2018).

Psychotherapeutic procedures are also used for treating 
sexual disorders, including low sexual interest/arousal disorder 
(reviewed in Banbury et al., 2021; Frühauf et al., 2013). The 
efficiency of these procedures may be superior to drug treat
ment (Brotto et al., 2021; Pyke & Clayton, 2018), but conclusive 
evidence is lacking. It is not strange, then, that there is no 
standard first line approach to the treatment of disorders of 

sexual desire (Clayton et al., 2018). Considering the impor
tance of sexual well-being for the quality of life (Anderson,  
2013; Mitchell et al., 2021), this is an unfortunate situation.

One of the most important reasons for the difficulties in 
finding efficient treatment of sexual desire disorders is 
a deficient analysis of the concept of sexual desire, or sexual 
motivation as would be a more appropriate scientific term. If 
we are to understand the lack of desire for partnered sex, we 
first need to understand the sequence of events leading up to 
a sexual encounter, and the motivational mechanisms behind 
these events. Focusing directly on the copulatory interaction, 
basically mechanical stimulation of the genitals, is not enough. 
It would also be helpful to profit from the enormous amount of 
experimental data obtained in studies of non-human animals 
when elaborating a motivational model. Much of the non- 
human data are directly relevant for understanding basic prin
ciples of sexual motivation, and ignoring these data would 
probably lead to an incomplete model and a substantial loss 
of explanatory power.

We will present a model of the events from the detection of 
stimuli with sexual relevance until the postcoital, affective 
responses. This model is applicable to most mammalian spe
cies, perhaps to most vertebrates. Since we will not focus on 
pharmacological approaches to the treatment of sexual pro
blems, we will only provide superficial mention of the neuro
biological bases. An extensive review of that issue can be found 
elsewhere (Ågmo & Laan, 2022). The model will be supported 
by data from humans and other animals. Whenever of impor
tance, we will point out species differences. After introducing 
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the incentive motivational model, including the fundamental 
concept of sexual central motive state, we will show how the 
model can be applied to explain the etiology of disorders of 
sexual motivation, i.e. hypoactive and hyperactive desire in 
men and women. Specifically, we propose that the accumulated 
affective consequences of sexual encounters determine the 
incentive value of sexually relevant stimuli, hence their impact 
on the sexual central motive state. Reduced impact of sexual 
incentives would lead to weak sexual motivation and hypoac
tive desire disorder, whereas heightened impact would lead to 
strong sexual motivation and eventually hypersexuality. 
Furthermore, we suggest that the incentive motivation model 
can be used for proposing effective psychotherapeutic 
approaches, hopefully eliminating the need for additional pur
suit of pharmacological treatments. We end this review by 
suggesting that many of the mysteries of sexual behavior can 
be uncovered, and some of the disorders of desire can be 
efficiently managed, without any reference to neurobiological 
processes.

This is not a meta-analysis, and consequently there was no 
need to include all published reports on a particular subject. 
For example, when describing the incentive motivation model, 
we cited some of the most relevant papers found in our perso
nal databases. No effort was made to cite all papers on sexual 
incentive motivation. Likewise, when discussing hypoactive 
sexual interest/arousal disorder, we mainly cite relevant papers 
filed in our own databases. These were established several 
decades ago and contain thousands of papers published in 
the field of human and non-human sexual functions and dys
functions. These databases are continuously updated, using 
appropriate bibliographic tools, including the Web of Science 
and PubMed. In every case, we have made an effort to be fair, 
i.e. to present both supporting and conflicting observations, 
when such exist.

Overview of the Incentive Motivation Model of Sexual 
Motivation

Many incentive-based models of sexual motivation have been 
presented, even long before the term “incentive” became estab
lished in behavior theory. Frank Beach (1956) made explicit that 
rodents are not sexually motivated unless exposed to a sexually 
relevant stimulus, and William McDougall considered that sexual 
motivation in humans was activated by an external stimulus. This 
is clearly expressed in the following quote: “ . . . .the perception by 
the eye of the human form is one, and the principal one, of several 
innately provided roads to excitement of the sex instinct” 
(McDougall, 1914, p. 74). Freud also acknowledged the impor
tance of external stimuli for enhancing sexual excitement, through 
the erotogenic zones (Freud, 1905). Since visual stimuli may cause 
sexual excitation, the eye is an erotogenic zone. This is also the case 
for the ear, since sounds may be sexually arousing.

A different approach to the analysis of sexual interactions 
was outlined by Donn Byrne (1977). He maintained that con
ditioned and unconditioned sexually relevant stimuli activated 
physiological sexual responses, expectations and cognitive eva
luation, which eventually could lead to “preparatory sexual 
behavior,” i.e. approach to a potential partner, and finally to 

sexual behavior, followed by an outcome. This sequence is very 
similar to what will be described in the present communica
tion, but Byrne completely ignored the motivational mechan
isms underlying the sequence of acts.

More recently, Toates (1989) presented an outline of an explicit 
incentive motivational model, which was elaborated later (Toates,  
2020; Singer & Toates, ; Toates, 2009). There are several other 
accounts of the workings of sexual desire, or motivation, based on 
incentive motivational concepts (Both et al., 2007; Hayes, 2011; 
Janssen, 2011; Laan and Both, 2008). Somewhat related to the 
incentive motivational models is the dual control model 
(Bancroft, 1999; Bancroft et al., 2009; Janssen & Bancroft, 2006). 
It is based on the notion that sexual functions are controlled by the 
balance between an inhibitory and an excitatory system. All these 
models search to explain human sexual motivation and they are 
neither based on nor applicable to other animals. However, sexual 
motivation is not exclusive to humans, and there is no reason to 
believe that human sexual motivation is entirely different from 
that in other animals. A motivational model applicable to all 
mammals, and perhaps also other classes of non-human animals, 
may benefit from the substantial amount of experimental data 
obtained in these animals.

The model to be used here (see Figure 1 for a schematic 
outline) is based on ideas derived from studies of sexual moti
vation in non-human animals, particularly rodents. The origin 
is an adaptation of the Bindra framework (Bindra, 1969, 1974,  
1976, 1978) for the specific case of sexual activities (Ågmo,  
1999, 2007, 2011). Social conventions and cognitive factors 
shape a substantial portion of human sexual behaviors (see 
Ford & Beach, 1951; Gagnon & Simon, 2002; Marshall & 
Suggs, 1971, for arguments supporting this assertion), whereas 
non-human sexual behaviors are series of preprogrammed 
action patterns. Because of this fundamental difference, some 
additional notions are necessary when analyzing the intricacies 
of human sexual interactions. We will discuss each of the 
elements in the model in the following sections, in the order 
in which they will occur during a sexual encounter and in 
which they appear from left to right in Figure 1.

Before entering into specific issues, it is appropriate to 
explicitly define the subject on hand. We propose that sexual 
motivation should be understood as the mechanisms determin
ing the probability of displaying sexual behavior when a mate is 
available or the intensity of that behavior when displayed. It can 
also refer to the intensity of approach to a potential sexual 
partner (Le Moëne & Ågmo, 2019, p. 2). Since sexual behavior 
often requires physical contact between at least two indivi
duals, it is normally preceded by approach. It must be noted 
that sexual behavior, as it will be defined in the appropriate 
section, must involve the genitals. Penile-vaginal intercourse is 
one of many sexual behaviors.

The definition neither includes any mention of which the 
mental mechanisms might be nor any statement about the 
neurobiological bases. It refers exclusively to the behavioral 
manifestations of sexual motivation. This minimalist approach 
makes the definition applicable to species in which have little 
or no access to mental events, like rodents, as well as to species 
which have limited possibilities to establish the neurobiological 
bases of sexual motivation, like humans.
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The Sexual Incentive Stimulus

The definition of a sexual incentive stimulus is straightforward: 
Any stimulus activating the sexual central motive state, a genital 
response and eventually sexual approach behavior in the receiv
ing organism. The distinction between sexual approach and 
other approaches, for example to food or water when hungry 
or thirsty, is also straightforward: Sexual approach will poten
tially lead to sexual behavior but not to eating or drinking even 
when food and water are available. A similar argument is used 
for determining whether approach to a food stimulus is an 
expression of hunger, or of curiosity or of some other motive. It 
is an alimentary approach only if the approaching organism 
eventually will ingest the stimulus. Likewise, approach to water 
can only be considered an expression of thirst if the organism 
will drink when approach is complete. Whereas the motor 
patterns used for all these approaches can be identical, the 
motives activating them are entirely different. The specific 
motive activating approach can only be inferred from the 
kind of stimulus approached and the kind of commerce with 
the stimulus after successful approach.

In the case of the human, it must be added that external, 
sexually relevant stimuli are not necessary for the activation of 
sexual motivation and the ensuing behavior. Mental represen
tations of such stimuli can be equally efficient. There are, for 
example, reports showing that women can activate genital 
responses and even attain solitary orgasm exclusively through 
sexual fantasies, without any concurrent stimulation of the 
genitals (Whipple et al., 1992). The physiological responses to 
imagery-induced orgasm and orgasm produced by clitoral 
stimulation are identical. Furthermore, the brain areas acti
vated after both kinds of orgasms are similar (Wise et al.,  
2016). Men also show genital responses to mental representa
tions of sexual stimuli (e.g. Heiman & Hatch, 1980), and there 
are anecdotal reports of fantasy-induced ejaculation and 
orgasm also in men (Klumbies & Kleinsorge, 1950). 
Nevertheless, it can be stated that the activation of sexual 
motivation usually requires sexually relevant, external stimuli.

Any individual, be it human or rodent, emits a large number 
of stimuli. Some of these act at a distance, namely olfactory, 
visual and auditory stimuli. Sexual approach behaviors must be 

activated by distant stimuli. Other modalities may be involved 
in further enhancement of sexual motivation, but only after 
that physical contact with another individual has been estab
lished. Studies in rats have shown that olfactory stimuli are 
necessary but not sufficient for activating sexual approach 
behaviors. It seems that an auditory or visual stimulus is 
necessary in addition to an olfactory stimulus (Ågmo & 
Snoeren, 2017). In humans, both visual and auditory stimuli 
can activate genital responses, and the combination of both is 
still more efficient (Gaither & Plaud, 1997; Julien & Over, 1988; 
McConaghy, 1974). The stimuli must have sexual content, and 
the illustration of explicit sexual acts or verbal descriptions of 
such acts are particularly efficient.

The Central Motive State

A specific stimulus can provoke widely different response 
intensities. A food pellet offered to a sated rat does not provoke 
any response whatsoever, whereas an identical pellet offered to 
a rat deprived of food for 24 h will immediately activate 
approach behavior and consumption, for example. To account 
for the varying responses to an invariant stimulus we need to 
assume that the nervous tissue involved in processing the 
stimulus, or in connecting the stimulus with motor output, or 
the motor output itself, can alter their responsivity to the 
stimulus. The ensemble of neural processes in charge of con
necting the sensory input with organized motor output is 
labeled the central motive state. Even though this concept is 
of basic importance in Bindra’s theorizing, it stems from 
Morgan (1942). It was originally proposed to determine “gen
eral activity, specific behavior, and the readiness to perceive 
and react to stimulus situations in particular ways” (Morgan,  
1942, p. 461). Bindra (1974) added specific characteristics to 
the central motive state, in the sense that once activated, it will 
generate a tendency to approach the incentive object as well as 
activating specific viscerosomatic reactions.

The operations of the sexual central motive state are uncon
scious, whereas most manifestations of these operations are 
conscious. This is the case for approach behavior (activity in 
skeletal muscles) as well as for the cognitive activities involved 

Figure 1. Schematic representation of the incentive motivation model. Empty arrows show unidirectional relationships, whereas filled arrows illustrate reciprocal 
relationships. The curved arrows represents feedback systems. For further details, see text. +, excitation. -, inhibition.
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in the decision to approach or not to approach the emitter of 
the incentive stimulus. The viscerosomatic responses to sexual 
incentives, enhanced genital blood flow and release of some 
hormones (see section “Viscerosomatic responses”), do not 
involve consciousness (Laan & Everaerd, 1995). The visceroso
matic response of enhanced genital blood flow will manifest 
itself as erection of the penis and clitoris in men and women, 
respectively, and these responses have access to consciousness. 
Other visceral responses, such as hormone and transmitter 
release, will not be conscious.

In the case of sexual motivation, the central motive state is 
responsive to sexual incentives as long as it is exposed to gonadal 
hormones. This is certainly the case in rodents and other non- 
human mammals (reviewed in González-Flores et al., 2017; Hull 
& Rodríguez-Manzo, 2017; Wallen, 1990), and probably also in 
humans (Bagatell et al., 1994; Schmidt et al., 2009; Santi et al.,  
2018). In the absence of sexually relevant stimuli, this activity has 
no behavioral manifestation. As soon as a sexual incentive is 
perceived, excitation in the central motive state increases. When 
it passes a certain level, behavior will be activated.

The impact of a relevant stimulus is determined by the basic 
activity in the central motive state. When activity is low, the 
intensity of stimulation needs to be high. When activity is high, 
even modest stimulation may be enough for activating behavior. If 
the central motive state happens to be inactive, no stimulation will 
activate behavior, regardless of intensity. Likewise, in the absence 
of an incentive stimulus, no behavior will be activated, regardless 
of the intensity of the activity in the central motive state.

Sexual Approach Behavior

In humans, there is no automatic link between an activated 
sexual central motive state and approach behavior. Cognitive 
processes taking into account numerous factors, such as the 
place, time of day, social context and predictions about the 
responses of the subject emitting the incentive stimulus will 
determine whether approach behavior will occur or not. It is 
likely that an intensively active central motive state may over
ride these cognitive factors, and impel the individual to man
ifest approach behavior even though the cognitive evaluation 
would advise against such a course of action. An additional 
feature of human sexual approach is that consent must be 
obtained from the approached individual.

In non-human animals, there is a much simpler connection 
between activity in the sexual central motive state and 
approach behavior. For example, an intact, adult male rat will 
always approach a sexually receptive female. The exceptions 
would either be a male that has engaged in prolonged sexual 
activity (Spiteri & Ågmo, 2006), hence the activity of the 
central motive state is low or absent, or a male belonging to 
that rare group of males spontaneously lacking that state 
(Portillo & Paredes, 2004). Likewise, a female rat in the appro
priate phase of the estrus cycle will always approach a sexually 
active male (Chu & Ågmo, 2014).

Viscerosomatic Responses

In humans, the most obvious of the visceral responses to 
a sexually relevant stimulus is enhanced genital blood flow, 

manifested as vaginal lubrication and engorgement of the 
external and internal aspects of the clitoris in women and 
penile erection in men. These responses seem to occur without 
any conscious evaluation of the incentive stimulus. There is an 
abundant, experimental literature concerning the genital 
responses (see Rosen & Beck, 1988, for a review of the funda
mental issues). In fact, they may be regarded as the most 
exquisite measure of sexual motivation available for experi
ments and systematic study in humans. This assertion is not 
invalidated by the fact that both men and women may experi
ence genital arousal and even orgasm during rape (Levin & van 
Berlo, 2004). It rather appears that the conscious cognitive 
process of giving consent to sexual interaction has little effect 
on the unconsciously controlled genital and orgasmic 
responses.

Endocrine and autonomic responses to sexual stimuli have 
also been reported in other mammals. In male rats, olfactory 
stimuli from a female in estrus activate erection (Sachs, 1997). 
In contrast to human males, male rodents and lagomorphs 
reliably respond to sexual stimuli with increased serum testos
terone concentration (Macrides et al., 1974; Saginor & Horton,  
1968). Increased release of some pituitary hormones has also 
been reported both in males and females (Beltramino & 
Taleisnik, 1983; Kamel et al., 1977; Macrides et al., 1974; 
Saginor & Horton, 1968). We have presented an extensive 
discussion of the endocrine response to sexual incentives else
where (Ågmo & Laan, 2022).

Sexual Behavior (Copulation)

Sexual behavior is “any action leading to sexual reward. Sexual 
reward is a state of positive affect activated by physical stimula
tion of the genitalia or mental representations of such stimula
tion” (Ågmo, 2007, p. 3). It is important to observe that this 
definition does not specify any motor actions, such as being 
penetrated or penetrating body orifices, nor the presence or 
absence of a partner or the sex of such a partner. Thereby the 
definition can include the stereotyped sexual activities of non- 
human animals as well as the enormous variety associated with 
human sexual interactions. Likewise, solitary sexual activities 
are not distinguished from those involving one or more part
ners. Finally, sexual fantasies are equaled to other kinds of 
sexual activities.

It may appear inappropriate to consider fantasizing lead
ing to orgasm or causing non-orgasmic sexual pleasure as 
a sexual behavior. However, the overwhelming majority of 
sexual fantasies consists of imagined genital interactions with 
a mate (Leitenberg & Henning, 1995; Seehuus et al., 2019), 
i.e., about sexual behavior in a strict sense. The fact that the 
mate is imaginary rather than real may be considered irrele
vant, as long as the consequences of the imagined sexual 
activity is similar to actual sexual activity. It may also be 
argued that humans may engage in sexual activities without 
obtaining or expecting to obtain sexual reward. In those cases 
a different reward, for example money, improved relationship 
or favors of all kinds, operates. Thus, motor patterns similar 
to those constituting sexual behavior become instrumental 
for obtaining non-sexual reward. The execution of these 
motor patterns may even be independent of activity in the 
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central motive state controlling sexual activities. In fact, 
Meston and Buss (2007) have listed more than 200 possible 
motives, most of them unrelated to sexuality, for engaging in 
motor patterns similar to intercourse. Here it may be appro
priate to remember that Freud (1915) considered that there is 
no obligatory relationship neither between the source of 
a motive and the object satisfying it nor between the actions 
performed and the aim of the motive. For example, the 
motive of greed (see Wang & Murnighan, 2011, for 
a discussion of this fascinating motive) may be satisfied by 
sexual behavior as long as that behavior leads to an outcome 
satisfying the motive. According to this reasoning, the execu
tion of sexual motor patterns in the absence of an active 
sexual central motive state and with a purpose different 
from the obtention of sexual reward should not be considered 
sexual behavior. Examples of this could be someone coerced 
to perform sexual acts, or someone performing such acts 
solely for monetary reward, like a prostitute or an actor in 
a pornographic movie.

Motor Patterns

Humans display enormous variation in sexual acts (Kinsey 
et al., 1948, 1953). It appears that limits are imposed only by 
the extent of creativity and acrobatic proficiency of the 
participants.

Sexual behavior in non-human primates is far more stereo
typed than in humans, yet less stereotyped than in other verte
brates (Dewsbury, 1972; Dewsbury & Pierce, 1989). In rodents, 
sexual behavior has been shown to be a series of tactile reflexes. 
Mechanical stimulation of the caudal ventral area, particularly 
the preputial region, in male rats is crucial for the three motor 
patterns constituting copulatory behavior, mount, intromission 
(vaginal penetration) and ejaculation (Contreras & Ågmo,  
1993). All three motor patterns are extremely stereotyped, 
with a remarkably small interindividual variation (Moralí & 
Beyer, 1992; Moralí et al., 2003). In female rodents, the main 
element of copulatory behavior, lordosis, is a reflex dependent 
on tactile stimulation of the back and flanks (reviewed in Pfaff,  
1980, 1999, 2017). In addition, female rats display a few addi
tional, stereotyped motor patterns, such as ear-wiggling and 
running away from the male. Since these behaviors do not 
involve the genitals, they cannot be considered as part of 
copulation.

Aftereffects of Sexual Activity

In the Human
Sex is supposed to lead to a state of positive affect, or 
a rewarding state. There is no direct experimental evidence 
for this, probably because such evidence is not regarded as 
necessary. Even though experimental confirmation of the posi
tive hedonic consequences of sexual activities is lacking, their 
existence can be presupposed.

In addition to the positive affect following sex, there is evidence 
showing that the act of intercourse and other intimate activities 
can cause negative affect. A considerable literature shows that 
sexual activities can give rise to the feelings of guilt or shame 
(reviewed in Emmers-Sommer et al., 2018) in addition to pleasure 

and satisfaction. Most studies of sexual guilt and shame have been 
limited to college students, but it appears that these feelings may 
also be present in adults as soon as transgression of social norms 
or expectations are associated with sexual activity (e.g. Cado & 
Leitenberg, 1990). Many other non-hedonic feelings or emotions 
have been reported after sexual activity, e.g. fear of pregnancy in 
women and postcoital dysphoria in men and women 
(Maczkowiack & Schweitzer, 2019; Schweitzer et al., 2015).

Non-human Animals
As was the case in the human, there is no experimental evidence 
for postcopulatory positive affect in other primates. The emo
tional aftereffects of sexual activity have been studied in a few 
non-primate species. The procedure that has been systemati
cally used is a version of the conditioned place preference 
procedure, originally developed by H. D. Beach (1957) and 
Rossi and Reid (1976) for the study of affective consequences 
of drugs. It has also been used in thousands of studies of natural 
rewards (Tzschentke, 2007). Briefly, animals in a post- 
copulatory state are confined to an environment with distinctive 
characteristics. On alternate days, the animals are confined to 
a different environment in a neutral state. After a few sessions, 
the subjects are allowed to choose between the two environ
ments. It is supposed that the subjects associate their affective 
state with environmental cues and therefore spend more time in 
the environment associated with positive affect than in the 
neutral environment (for a detailed description and analysis of 
the learning process, see Huston et al., 2013; Spiteri et al., 2000). 
In rats, there is experimental evidence for a reward state in 
females as well as in males after varying amounts of sexual 
interaction (reviewed in Paredes, 2009). The achievement of 
ejaculation is not necessary in males. A couple of non- 
ejaculatory vaginal penetrations is sufficient. In females, the 
receipt of the male ejaculation is unnecessary but several vaginal 
penetrations are required (Paredes & Alonso, 1997). Substantial 
amounts of artificial mechanical stimulation of the clitoris (60 
one sec stimuli applied over a period of about 10 min) without 
vaginal stimulation is also sufficient for producing a reward 
state (Parada et al., 2010). In male mice, ejaculation (Popik 
et al., 2003) as well as a few non-ejaculatory vaginal penetrations 
have been reported to produce a reward state (Kudwa et al.,  
2005). There are no studies in female mice in which the emo
tional consequences of copulation have been evaluated.

This brief summary of the non-primate literature should 
have made it clear that there exist convincing experimental 
data supporting the notion of a postcopulatory reward state in 
rodents. Only in humans, there is evidence that sexual activity 
also can lead to negative affect.

Long-term Consequences of Postcoital Emotional 
Reactions

Humans

Orgasm may be associated with both positive and negative 
affect, as already mentioned. This affective state may become 
associated with sensory cues present during and shortly after 
orgasm through simple contiguity. Outstanding among the 
sensory cues is probably the partner, but inanimate objects 
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present in the context may also become associated with the 
affect. In the case where orgasm gave rise to positive affect, the 
partner and other stimuli present may enhance their positive 
incentive properties, i.e. they may in the future activate more 
intense approach behavior. In cases where the affect was nega
tive, the partner and other stimuli in the context may get their 
incentive value reduced or they may even acquire negative 
incentive properties, i.e. they may produce avoidance behavior 
on future occasions. It is reasonable to suppose that the asso
ciation between stimuli present during and shortly after 
orgasm will become stronger with repeated exposure.

There is no direct experimental support for formation of 
associations between the affective consequences of orgasm and 
contextual cues. Nevertheless, it is generally assumed that this 
kind of association can explain some of the paraphilias, notably 
fetishism (reviewed in Bancroft, 2009). Studies in the quail 
have shown that these kind of associations are resistant to 
extinction, simply because the fetish continues to be associated 
with sexual satisfaction (Köksal et al., 2004, 2021). 
Unfortunately, similar experimental data from mammals, 
including the human, are not available.

Even though there are no systematic studies of how 
responses to sexual incentives may be altered by adverse post
coital emotions in humans, there are some approximations. In 
a Dutch study (Both et al., 2017), young women were repeat
edly shown sexually arousing pictures. One of the pictures was 
followed by painful electric shock to the wrist, while another 
was followed by nothing. The vaginal response was recorded, 
and the women also rated their sexual arousal and affective 
reaction in response to the pictures. After a few pairings of 
picture and shock, both the genital response and self-reported 
sexual arousal were reduced in comparison to the picture not 
associated with shock. Likewise, the affective reaction to the 
picture predicting shock had become more negative. Thus, 
a single, ten trial conditioning session is enough for reducing 
the incentive value of a sexual stimulus. It must be noted that 
the non-paired picture continued to elicit an undiminished 
genital response in the study mentioned here. This means 
that the women in the Both et al. (2017) study had acquired 
something similar to the situational type of low sexual interest/ 
arousal. This issue will be discussed in the Low Sexual Desire in 
Women and Men section.

There are no experimental data concerning any kind of 
learning immediately after orgasm, neither in women nor in 
men. However, several studies have shown that preorgasmic 
genital stimulation produces learning in women (Both et al.,  
2011, 2008; Brom et al., 2016; Hoffmann et al., 2012). All these 
studies employed a classical conditioning procedure in which 
the presentation of a neutral stimulus immediately preceded 
tactile stimulation of the glans clitoris. The tactile stimulation is 
an unconditioned stimulus, activating the unconditioned 
response of enhanced genital blood flow and presumably also 
positive affect, which we may call sensory pleasure. After a few 
pairings, the neutral stimulus activated blood flow in the 
absence of tactile stimulation. It had acquired sexual incentive 
properties. In another study, couples were asked to expose 
themselves to a scent during sexual interaction in their home 
and another scent in other kinds of interactions. The men were 
later exposed to the scents in the laboratory while their penile 

response was recorded. As is illustrated in Figure 2, only the 
sex-associated odor evoked a genital response (Hoffmann et al.,  
2012). This elegant experiment shows that learning can trans
form an arbitrary stimulus present during the execution of 
sexual acts into a sexual incentive. After learning, the stimulus 
will be able to activate the sexual central motive state. In the 
experimental setting, this activity caused enhanced genital 
blood flow, and it can be assumed that it should also provoke 
approach behavior in the appropriate context, pending the 
cognitive evaluation of the latter.

There have also been some efforts to associate a sexual 
incentive with aversive consequences. These studies were per
formed at a time when aversion treatment was used with the 
purpose of reducing responses to then socially unacceptable 
sexual incentives. In one of the classic studies, gay men were 
exposed to photographs of nude men combined with an elec
tric shock to a finger while the penile response was monitored. 
Several pairings of the photograph with shock did indeed 
reduce the penile response (McConaghy, 1975). Likewise, 
men attracted to children were shown pictures of children of 
their preferred age followed by electric shock. The penile 
response was modestly reduced (Quinsey et al., 1976). There 
is no need to review this old literature. This has been done 
elsewhere (Quinsey & Marshall, 1983). The effects on genital 
responses of associating electric shock with a sexual incentive 
has also been studied in women. A pornographic picture was 
shown for 10s before shock was applied to the wrist. The 
vaginal response to the picture became gradually reduced 
(Both et al., 2017, 2008). It can be concluded that sexual 
incentives may be devalued when combined with aversive 
events in both men and women. The importance of this will 
become evident in a later section (Clinical applications of the 
model).

The arrows from aftereffects of sexual acts to the central 
representation of the incentive in Figure 1 illustrate the con
nection between the emotional consequences of sex and the 

Figure 2. Changes in genital responding in young men having been exposed to 
an odor (CS+) during sexual interaction with their partner at home, and to another 
odor (CS-) during non-sexual interaction with the partner. A control group, 
exposed to the odors exclusively during non-sexual interactions, was also used. 
The penile response to the odors was assessed in the laboratory shortly after 
completing the conditioning procedure consisting of 3 sexual and 3 non-sexual 
interactions. Reproduced from Hoffmann et al. (2012) with permission (Creative 
commons attribution noncommercial 3.0 unported license, CC BY-NC 3.0, https:// 
creativecommons.org/licenses/by-nc/3.0/legalcode).
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future cognitive evaluation of sexual incentive stimuli. If the 
consequence were positive, then the stimuli present in the 
situation may acquire or enhance their incentive value. If it 
were negative, then the stimuli present in the situation may 
lose their incentive value or even be transformed into negative 
incentives.

Non-human Animals

We do not know if non-human animals experience anything 
similar to the human orgasm, but we know that sexual activity 
leads to positive affect both in males and females, and that the 
postcopulatory state can reinforce learning (Ågmo & 
Berenfeld, 1990; Meerts & Clark, 2007; Paredes & Vázquez,  
1999; Tenk et al., 2009). This means that any stimulus present 
during the execution of sexual acts might become associated 
with that positive affect, and thereby acquire the property of 
conditioned incentive.

As is the case in humans, sexual activity and sexual incen
tives may become devaluated through association with aversive 
events. If ejaculation in male rats is followed by an injection of 
a nausea-producing compound, copulatory behavior will even
tually become extinguished (Peters, 1983). Whether the treat
ment affected sexual approach behaviors or not was not 
evaluated. However, another study revealed that if copulation 
with a scented female became associated with aversive conse
quences, males would no longer approach similarly scented 
females. Since approach to the female was inhibited, there 
was logically no copulatory behavior. However, the males read
ily approached an unscented female, but they did not copulate 
with her (Ågmo, 2002). The conditioning procedure sup
pressed approach to a particular stimulus, whereas the execu
tion of copulatory acts was generally suppressed.

The capacity of learning to modify the sexual incentive proper
ties of stimuli has not been systematically studied in species other 
than the rat (and the human). Nevertheless, it might be assumed 
that learning is of importance also in other species.

Clinical Applications of the Model

Low Sexual Desire in Women and Men

The best illustration of the usefulness of the incentive motiva
tion model can probably be found in its application to the 
human dysfunction that was known as “hypoactive sexual 
desire disorder” in the DSM-IV TR (American Psychiatric 
Association, 2000). This category was divided in two in the 
latest edition of the DSM (DSM-5, (American Psychiatric 
Association, 2013): “Female sexual interest/arousal disorder” 
and “male hypoactive sexual desire disorder.” The diagnostic 
criteria for Female sexual interest/arousal disorder are absent 
or reduced interest in sexual activity, absent or reduced sexual 
or erotic thoughts or fantasies, no or reduced initiation of 
sexual activity, unresponsive to partner’s attempt to initiate 
sexual activity, and absent or reduced sexual interest/arousal 
in response to any internal or external cues (e.g., written, 
verbal, visual). The diagnostic criteria for male hypoactive 
sexual desire disorder are: persistently or recurrently deficient 
(or absent) sexual/erotic thoughts or fantasies and desire for 

sexual activity. A duration of at least six months is required for 
both diagnoses. An additional, and most important, diagnostic 
criterion is that the lack of sexual interest must cause clinically 
significant personal distress. This criterion excludes all those 
having low sexual desire without being concerned by it. 
Epidemiological data show that more than half of the women 
self-reporting low desire do not report any distress (Öberg 
et al., 2004; Shifren et al., 2008). Among men, a substantial 
proportion of those reporting low sexual interest do not report 
any distress, even when partnered (Hald et al., 2019; Træen 
et al., 2007). For obvious reasons, individuals classifying them
selves as asexual do not find the lack of sexual interest 
problematic.

Both female sexual interest/arousal disorder and male hypoac
tive sexual desire disorder may either be acquired or lifelong, and 
they can be generalized or situation specific. In the latter case, the 
reduced or absent desire manifests itself only with a specific 
partner or a certain class of partners or with regard to specific 
sexual activities. This means that patients may have some sexual 
fantasies, masturbate or have sex with other partners. The situa
tion specific form of low desire appears to be far more common 
than the generalized form. In fact, 72% of men and women 
seeking treatment for low desire reported that the problem was 
specific for their current partner (Kaplan, 1995). The many epi
demiological studies of these conditions have systematically not 
specified whether the reduced desire was generalized or situa
tional. Therefore, the figure given above cannot be confirmed. 
Likewise, the incidence of lifelong vs. acquired desire disorder is 
unknown.

The notion of situational sexual arousal disorder has been 
criticized on the grounds that lack of response to a particular 
individual or in specific contexts do not constitute signs of 
a disorder. Rather it is an adaptive response to stimuli having 
lost their sexual incentive properties for one reason or another 
(Laan et al., 2010). This rather obvious argument is based on 
certain assumptions concerning the etiology of the disorder 
(see below), and it has not been generally accepted.

The etiology of the dysfunctions remain unknown, although all 
kinds of hypotheses have been launched (reviewed in Ågmo et al.,  
2004; Clayton & Juarez, 2019). None has received general accep
tance so far. Despite the unknown causes, pharmacological treat
ment has been suggested as a convenient cure. However, it has 
been argued that pharmacological treatment of sexual interest/ 
arousal disorder may not be the most viable approach (Chanska & 
Grunt-Mejer, 2016; Charest & Kleinplatz, 2018; Laan & Both,  
2011). Apart from severe hypogonadism in men (Gooren, 1987; 
Rastrelli et al., 2016) and very low serum testosterone concentra
tion in women (Laan et al., 2019), there is no solid evidence for 
endocrine or neurochemical alterations in people diagnosed with 
hypoactive sexual interest/arousal disorder (Ågmo et al., 2004; 
Basson, 2021; Basson et al., 2010; Davis et al., 2005; DeRogatis 
et al., 2012; Wåhlin-Jacobsen et al., 2017).

Etiology According to the Incentive Motivation Model

In principle, low sexual desire could be a consequence of an 
intrinsically low activity in the sexual central motive state. This 
would lead to reduced responsivity to sexual stimuli and the 
resulting activity in the central motive state would be below the 
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threshold needed for sexual approach and performance of 
sexual acts. In fact, low sexual desire may be an expression of 
a perfectly normal interindividual variation in activity in the 
sexual central motive state. It does not seem far-fetched to 
propose that there are large interindividual variations in the 
basic activity of that state, in the same way as there are large 
variations in the amount of sexual activity (Kinsey et al., 1948,  
1953). Consequently, in some individuals the central motive 
state will be far less active than in others. It may even be 
possible that the activity is below the threshold required for 
responses to sexual stimuli. However, the fact that the genital 
response to sexual stimuli is unaltered both in asexuals and in 
women and men diagnosed with hypoactive sexual interest/ 
arousal disorder (e.g. Heiman et al., 2011; Sarin et al., 2014,  
2016) speaks against this.

The incentive motivation model outlined in this review can 
easily explain the origin of low sexual motivation without 
resorting to speculations about intrinsic variations in the cen
tral motive state. Excluding such variation there are only two 
likely explanations:

(1) The cognitive evaluation of the incentive stimulus con
cludes that it is not predictive of sexual reward or that 
commerce with it might have aversive consequences. In 
that case, the stimulus would fail to activate the central 
motive state, and no sexual motivation or desire would 
be generated. No genital response would be present. 
Here is another example of how the genital responses 
sometimes recorded during rape could be used as an 
argument against the preceding proposal. However, 
even though sexual incentive stimuli fail to activate 
any response, mechanical stimulation of the genitals 
may do so, because of prewired, unconscious connec
tions between genital mechanoreceptors and the central 
motive state. Even in involuntary sex, genital stimula
tion is a crucial element.

(2) If the incentive is identified as predictive of sexual 
reward, and consequently activates the central motive 
state, a genital response will be displayed. However, the 
conscious decision to engage or not to engage in sexual 
approach behaviors and ultimately sexual activity will 
be negative. Likewise, no signs expressing consent to 
sexual activity will be displayed. Thus, the stimulus will 
not cause any behavioral response, with the possible 
exception of behavior indicating lack of consent. 
Visceral responses may, as mentioned, be uncon
sciously activated.

There may be many reasons why a stimulus normally func
tioning as a sexual incentive has lost its capacity to activate 
sexual approach responses. One reason may be that sex has 
been followed by dysphoria and other negative emotions (see 
section Aftereffects of sexual activity), and these may lead to 
the conscious or unconscious predictions that sexual approach 
and sexual acts will have aversive consequences. Furthermore, 
such consequences may have become associated with stimuli 
present during prior sexual acts, transforming them from posi
tive to negative incentives.

The fact that women diagnosed with hypoactive sexual 
desire/interest disorder show undiminished genital responses 
to sexual incentives in laboratory studies may suggest that most 
of them suffer from the situational type of the disorder. Being 
exposed to different incentives in a context different from that 
in which sexual activities usually occur may reestablish the 
genital response to its normal level, just as the women in the 
Both et al. (2017) study mentioned above showed a normal 
response to the stimulus not associated with painful shock.

A completely different situation is found in victims of child
hood trauma. Such trauma has been reported to be a predictor 
of low sexual desire in adulthood (O’Loughlin et al., 2020). 
Unspecified sexual dysfunctions have also been reported 
among victims of childhood sexual abuse, with penetrative 
sex, particularly attempted or completed anal penetration, hav
ing more consequences than other forms of sexual behaviors 
(Najman et al., 2005). Trauma in adult individuals may also 
lead to sexual problems, and such problems are related to the 
kind of trauma suffered. Women having experienced com
pleted rape are far more likely to experience sexual problems 
than women who were victims of other kinds of violence, for 
example (Letourneau et al., 1996). These authors suggested that 
the affected women had formed associations between sexual 
acts and strongly negative feelings, and that they therefore 
would be less prone to engage in future sexual activity. Since 
sexual acts rather than specific stimuli had become associated 
with negative feelings, these women may suffer from general
ized low desire. We suggest that the basic activity of the central 
motive state has become reduced because of the traumatic 
experience. If this were the case, then these women should 
have a reduced genital response to sexual incentives. 
Unfortunately, there are no data available to confirm or reject 
this proposal. However, an MRI study of women that were 
victims of sexual abuse when children revealed reduced thick
ness of the genital representation field of the primary somato
sensory cortex (Heim et al., 2013). This might constitute 
a structural basis for reduced genital responses.

There are also some observations suggesting that childhood 
sexual abuse may lead to hypersexuality (Meyer et al., 2017). 
A review of published studies suggests that any possible rela
tionship is weak (Slavin et al., 2020), and the underlying 
mechanisms are most unclear (Aaron, 2012). Because of the 
divergent criteria used for describing abuse-related hypersexu
ality, meaningful speculations about the incentive motivational 
background are unfeasible at present.

Returning to the subject at hand, low sexual desire, we 
suggest that the generalized type is caused by low activity in 
the central motive state whereas the situational type is caused 
by reduced impact of specific sexual incentives. In the former 
case, genital responses would be reduced to all sexual incen
tives, whereas in the latter case they would be reduced to some 
stimuli but not to others. There is experimental evidence sup
porting the second part of this proposal only.

The preceding discussion of low sexual desire is based 
almost exclusively on data from women, simply because there 
are very few studies including men diagnosed with low sexual 
desire disorder. However, the association between a sexual 
incentive and an aversive event has also been reported to 
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reduce sexual responses in men, as was mentioned in the 
section Aftereffects of sexual activity.

Absence of postcoital reward, i.e. lack of orgasm, or low 
intensity of the positive affect generated by preorgasmic activ
ities, could also reduce the incentive properties of a sexual 
stimulus and predictions about the consequences of sexual 
activity. In support of this hypothesis, data show that couples 
in which one or both of the members suffer from low desire 
derive less pleasure from sexual activities and have a more 
limited repertoire of sex behaviors than healthy couples 
(Trudel et al., 1995, 1997). At the same time, there are reports 
showing that low probability of achieving orgasm is a predictor 
of low sexual desire (O’Loughlin et al., 2018; Segraves & 
Segraves, 1991). Likewise, painful intercourse, dyspareunia, is 
known to enhance the probability of developing low desire (e.g. 
Worsley et al., 2017). Insofar as absence of orgasm or pain 
during sex reduce the reward value of sex, this could devaluate 
sexual incentives and alter predictions about the consequence 
of sexual activity.

An intriguing study of responses to sexual incentives in 
healthy women and women satisfying the criteria for hypoac
tive sexual desire/interest disorder showed that the latter 
reported weaker positive associations than the healthy 
women (Brauer et al., 2012). There was no difference in atten
tion to the stimuli between the groups. It was concluded that 
whereas the women with low desire attend to sexual stimuli, 
they do not experience the positive affect that healthy women 
do. It is even possible that sexual incentives are transformed 
into highly aversive stimuli. One of the pioneers in the field, 
Helen Kaplan, described how the simple mentioning of any
thing sexual may “bring tears to the eyes and outbursts of rage” 
in one of her patients with low sexual desire (Kaplan, 1979, 
p. 136).

Further support for the notion that some stimuli may lose 
sexual incentive properties or even become negative incentives 
comes from a most interesting study in which the vaginal 
response to sexual stimuli was evaluated in the laboratory as 
well as in the participants’ home (Bloemers et al., 2010). Two 
measures of the vaginal response were used: Vaginal plethys
mography and clitoral blood volume. Women diagnosed with 
hypoactive sexual interest/arousal disorder and healthy women 
showed the same response to a pornographic movie in the 
laboratory. The vaginal and clitoral response to a similar 
movie at home was far larger than in the laboratory in healthy 
women, whereas there was no difference in vaginal response 
between home and laboratory in women with hypoactive sex
ual interest/arousal disorder. Furthermore, the home response 
in these women was far inferior to that of the healthy women. 
Interestingly, the clitoral response was smaller in the home 
setting than in the laboratory in women with hypoactive sexual 
interest/arousal disorder. Part of the results of this important 
experiment is illustrated in Figure 3.

The different results obtained in the laboratory and in the 
participants’ home in the Bloemers et al. (2010) study can easily 
be explained in terms of contextual conditioning. The healthy 
women may have associated pleasurable sexual experiences 
with cues in their homes, which can be assumed to be the 
place where most sexual activities occurred. Cues in the 
home may therefore enhance the response to the experimental 

sexual stimuli. Women with hypoactive sexual interest/arousal 
disorder may have associated home cues with absent sexual 
pleasure or even displeasure and these cues may reduce the 
response to sexual stimuli in the home environment. This was 
exactly what was observed. Considering that the experimental 
sexual stimuli were similar in both contexts, the altered impact 
of these stimuli must be due either to different cognitive eva
luation of the stimuli in the laboratory and at home, or to the 
contribution of the cues in the home environment. Since the 
cues in the laboratory most likely are new, they cannot carry 
any sexual significance, and would therefore be unable to affect 
responding. At present, it is impossible to determine whether 
differences in cognitive evaluation of the sexual stimuli differed 
between home and lab, or if environmental home cues inhib
ited the genital response because of conditioning.

Regardless of whether the women diagnosed with hypoac
tive sexual interest/arousal disorder respond equally to or less 
than healthy women, they do respond genitally to sexual sti
muli. This shows that the central motive state is sensitive to 
such stimuli. Since there is no relationship between the inten
sity of sexual desire (motivation) and the likelihood for initiat
ing sexual activities, provided that motivation is above 
a threshold (see Le Moëne & Ågmo, 2019, for a discussion of 
this issue), another factor must cause the low sexual activity 
characteristic of individuals diagnosed with hypoactive sexual 
interest/arousal disorder. We propose that this other factor is 
the cognitive processes underlying the decision to sexually 
approach another individual, including predictions about the 
consequences of sex.

Cognitive Processes

The cognitive processes behind the decision to abstain from 
sexual activity are not known. It can be speculated that the 
consequences of sexual approach and eventually of the execu
tion of sexual motor patterns have been negative on repeated 
occasions. Instead of or in addition to devaluating the sexual 
incentives preceding these motor patterns, the patterns them
selves may have become associated with aversive consequences. 
Considering the temporal sequence of events from the detec
tion of the sexual incentive to the approach and eventually the 
execution of copulatory acts, it is evident that the incentive is 
more distant in time from the emotional consequences of the 
copulatory acts than the event immediately preceding these 
consequences, which must be copulation itself. The association 
between consequences and copulatory acts should be stronger 
or more easily acquired than the association between the tem
porally more remote sexual incentives and the consequences of 
copulation. This, at least, would be the prediction from classi
cal learning theory, and could explain why sexual stimuli may 
retain their incentive properties also in individuals with low 
desire and the resulting low or absent sexual activity.

We have assumed that the decision to respond to sexual 
incentives with activity in skeletal muscles (i.e. approach beha
vior and sexual activity) is conscious. Likewise, the perception 
of consent from the partner or partners is conscious. This 
seems to be generally accepted, since humans are considered 
responsible for their sexual actions. In contrast, the decision 
not to respond is not necessarily conscious. Those seeking help 
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for low sexual interest/arousal disorder probably do so because 
they cannot solve the problem themselves, i.e. they cannot 
voluntarily enhance the pleasure of sexual activities and their 
desire to engage in them. The associations formed between 
negative consequences of sexual approach and sexual activity 
may well, as so many other associations, remain unconscious.

In this section we have proposed some mechanisms by 
which sexual desire might become reduced. However, low or 
absent desire is not by itself sufficient for the diagnosis of 
hypoactive sexual interest/arousal disorder. The lack of desire 
must also cause distress. There is no automatic association 
between low desire and distress, since less than half of the 
women reporting low desire also report distress (Öberg et al.,  
2004; Shifren et al., 2008), and asexuality is not at all associated 
with distress. There are no systematic studies exploring the 
reasons why some women find low desire distressing while 
others do not. It has been proposed, however, that discrepant 
desire among the members of the couple is associated with low 
sexual satisfaction and poor relationship quality (Davies et al.,  
1999; Sutherland et al., 2015), factors often mentioned as 
associated with hypoactive sexual interest/arousal disorder. 
These and many other variables, such as feelings for partner, 

attraction, cognitive focus, attachment, self-esteem, and stress, 
have been proposed to be associated with sexual dysfunctions 
(Hayes et al., 2008; Mark & Lasslo, 2018). Most of these vari
ables have been implicated in a host of other psychic and 
somatic disorders, and it is not evident that the pursuit of 
correlations will shed any light on the origin of low sexual 
desire and distress.

The previous discussion of the etiology of low sexual 
interest/arousal disorder is exclusively based on data from 
women. Although data from men diagnosed with this dys
function are lacking, there are some studies suggesting that 
the many proposed determinants of sexual desire in men are 
similar to those proposed for women (Murray et al., 2017). 
This would suggest that the reasoning outlined above with 
regard to female hypoactive sexual desire disorder can also 
be applied to male hypoactive sexual desire disorder. It 
should illustrate how the incentive motivation model can 
explain these disorders. Whether the proposals made are 
true or not is far too early to determine, but at least they 
are reasonable. As will be evident in the following section, 
they nicely fit with the few established therapeutic 
approaches to sexual desire disorders.

Figure 3. Genital responses in women exposed to a pornographic movie (hardcore) or asked to produce fantasies with sexual content (fantasy) either in the laboratory 
(institutional lab) or at home (ambulatory lab). Upper panel: Mean (and standard error) relative increases in VPA to erotic stimuli. Epochs 1 and 4 (E1 and E4; 1st and 4th 
30-second epochs) in the fantasy and hardcore conditions are shown for both laboratory settings in both groups of women (healthy controls vs. HSDD). Lower panel: 
Mean (and standard error) relative increases in CBV to erotic stimuli. Epochs 1 and 4 (E1 and E4; 1st and 4th 30-second epochs) in the fantasy and hardcore conditions 
are shown for both laboratory settings in both groups of women (healthy controls vs. HSDD). VPA = vaginal pulse amplitude; CVB = clitoral blood volume; 
HSDD = hypoactive sexual desire disorder. Reproduced from Bloemers et al. (2010) with permission.
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Treatment

The scientific and financial effort invested in the search for 
psychotherapeutic treatment of hypoactive sexual interest/ 
desire disorder is far inferior to that invested in the pursuit of 
drug treatment. The reason is probably that whereas efficient 
drug treatment could generate substantial financial benefits for 
the drug owner, little such benefit would be obtained by suc
cessful psychotherapy. Whereas the pharmaceutical industry 
provides generous funds for drug development, the improve
ment of psychotherapeutic treatments is almost exclusively 
financed by public funds. Because of lack of resources, only 
a handful of studies have evaluated the effects of psychother
apeutic treatment options for sexual dysfunctions. 
Nevertheless, recent reviews have concluded that low sexual 
interest/desire disorder can be efficiently treated by 
a combination of Masters’ and Johnson’s classical sex therapy 
(Masters & Johnson, 1970) and cognitive behavior therapy 
(reviewed in Frühauf et al., 2013; Schmidt et al., 2017). 
During the last couple of years, mindfulness meditation train
ing has also been successfully used (Jaderek & Lew-Starowicz,  
2019; Kingsberg et al., 2017). The long-term effects of these 
treatments have not been sufficiently evaluated, but some data 
suggest that the positive effect remains at least for 6 months 
(e.g. Brotto et al., 2012; Hurlbert, 1993; Hurlbert et al., 1993). 
Even though none of these therapeutic approaches have 
attained the status of routine treatment for hypoactive sexual 
interest/arousal disorder, measures of treatment outcome show 
larger effect sizes of these treatments than of the two drugs 
approved in the US for treating low sexual desire, provided the 
data are adjusted for the large placebo effect observed in drug 
studies (Pyke & Clayton, 2018).

Elements of Psychotherapeutic Treatment

There are a few common features of all the therapeutic 
approaches mentioned above. First, they all include one variant 
or another of Master’s and Johnson’s sensate focus training. 
The main purpose of this is to make the patient discover her or 
his own sensations, particularly genital sensations. Visual 
examination of one’s own or the partner’s genitals, and tactile 
stimulation produced by touching one’s own or the partner’s 
genitals are important elements. At this stage, the participants 
are encouraged to abstain from sexual activity. The sensate 
focus training is normally performed as homework after 
receiving instructions from the therapist. Second, at one stage 
or another during treatment, efforts are made to modify the 
patient’s cognitive appraisal of sexual activities, the partner, 
and the relationship with the partner, as well as the emotional 
responses to all these elements. Third and last, the patient is 
encouraged to engage in sexual activity only when fully sexu
ally aroused and feeling strong desire to do so. Sometimes there 
is an insistence on sexual techniques maximizing the likelihood 
for achieving orgasm (e.g. Hurlbert, 1993; Hurlbert et al.,  
1993). It must be noted that penile-vaginal intercourse is not 
the most efficient way for women to achieve orgasm (Eschler,  
2004), meaning that alternative means of genital stimulation 
need to be encouraged. Some programs require 15–20 sessions 
(e.g. LoPiccolo & Friedman, 1988) whereas the more recent 

mindfulness procedures often are limited to three sessions with 
a therapist plus an extensive amount of homework practice 
between sessions (e.g. Brotto et al., 2012). This is a much 
simplified description of the therapeutic process, but it should 
be sufficient for the present purpose.

Treatment Interpreted in Terms of the Incentive 
Motivation Model

All therapeutic interventions mentioned above can be inter
preted in terms of the incentive motivation model outlined in 
this review. The first part of treatment, improving attention to 
and appreciation of the sensory experience provided by prox
imate sexual stimuli, would improve the incentive properties of 
these stimuli. By focusing on the pleasurable aspects of, for 
example genital stimulation, the cognitive evaluation of the 
stimulation could change from aversive to neutral or perhaps 
positive. The consequence is that these stimuli further enhance 
the activity in the central motive state. The cognitive part of the 
therapeutic program will change the patient’s evaluation of the 
situation and consequently the ensuing decision on how to 
proceed. The habitual decision to withdraw will be replaced 
by a decision to approach. Furthermore, instead of expressing 
lack of consent for further sexual activity, consent will be 
expressed. The insistence on maximizing the probability of 
attaining orgasm will assure that the sexual activity will be 
generating positive affect, and the cognitive part of therapy 
may eliminate or reduce potential negative emotional reactions 
following coitus. The experience of positive affect will then be 
undisturbed and it can become associated both with the per
formance of sexual acts and the salient stimuli present during 
these acts, and enhance the likelihood for future sexual activity.

The studies showing that a genital response to sexual stimuli 
is present in women suffering from hypoactive sexual interest/ 
arousal disorder suggest that the unconscious response to such 
stimuli is not affected by the negative cognitive evaluation of 
them. Furthermore, successful psychotherapeutic treatment of 
the disorder does not alter the genital response. An interesting 
study of the effects of mindfulness therapy showed that most 
measures of sexual function improved in the treatment group, 
both compared to itself at pretreatment and when compared 
with a waiting list control at posttreatment, whereas there was 
no effect of treatment on the genital response, as evaluated with 
vaginal plethysmography (Brotto et al., 2012). One possible 
interpretation of this observation is that the sexual central 
motive state remained unaltered after treatment. If this were 
the case, then the treatment effect would be limited to changing 
the cognitive evaluation of the stimuli and the ensuing con
scious decision to proceed with sexual approach and eventually 
sexual behavior. This change in cognitive evaluation of the 
stimuli due to therapy may result in women becoming more 
aware of, paying more attention to, being more “open” to, the 
genital response evoked by sexual stimuli, and thus feeling 
more excitement even though intensity of genital arousal is 
not greater. There is no experimental support in favor of this 
proposal, but at the same time there are no data contradict
ing it.

In women diagnosed with the general type of hypoactive 
sexual interest/arousal disorder it may be different. Here, 
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successful therapy may have altered the basic activity of the 
sexual central motive state. This would manifest itself in an 
increased genital response to sexual incentives. Since there are 
no psychophysiological studies specifically including women 
with the generalized type of the disorder, this proposal is not 
more than speculation.

Hyperactive Sexual Desire

Some individuals engage in frequent sexual activities. When this 
frequency, or the time devoted to using pornographic materials, 
surpasses an arbitrary limit, it is customary to speak of hyper
sexuality or even compulsive sexual behavior or sexual addiction 
(e.g. Asiff et al., 2018). The forthcoming version of the 
International Classification of Diseases (ICD-11) even includes 
a category (code 6C72) “compulsive sexual behavior disorder” 
(https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who. 
int%2ficd%2fentity%2f1630268048, retrieved November 4, 
2021). In brief, it is described as “persistent pattern of failure 
to control intense, repetitive sexual impulses or urges resulting 
in repetitive sexual behavior.” As always, the condition should 
last for more than 6 months and be associated with distress. 
A similar category was rejected for inclusion in the DSM-5 
(Kafka, 2014). It has, perhaps with good reasons, been argued 
that frequent sexual behavior or intense pornography use are 
rather inoffensive leisure activities without any need to be patho
logized (Williams et al., 2020).

Much effort has been invested in a search for objective 
criteria for defining hypersexuality. Kafka (1997) suggested 
that a total sexual outlet (number of orgasms experienced) 
above seven per week should be defined as hypersexuality. In 
the Kinsey et al. (1948) study, 7.6% of adult men reported 
a total sexual outlet higher than seven per week, and the sample 
mean was 2.14. Based on this, Kafka (1997) established the 
criterion mentioned above. Most of the studies performed after 
Kinsey’s have used other quantifications of the amount of 
sexual behavior displayed, such as the number of penile – 
vaginal intercourses per unit time, or the number of mastur
batory events per unit time. Unfortunately, these measures fail 
to take into account the varied ways in which humans may 
attain sexual satisfaction. There is one notable exception, 
though. A Canadian study with university students between 
18 and 24 years reported not only the total sexual outlet, but it 
also included women, something most unusual in studies of 
hypersexuality (Levaque et al., 2016). The median total sexual 
outlet per week was 3.0 for women and 5.0 for men. The 10% 
with the highest sexual activity had a total sexual outlet of 20.0 
and 28.3, for women and men, respectively. Had the Kafka 
(1997) criterion been used, 22.6% of the women and 37.8% of 
the men would have been characterized as hypersexual. It was 
concluded that a numerical cutoff criterion is too simplistic.

There have been many other intents to establish criteria for 
defining hypersexuality, many including questionnaires of dif
ferent types (Hook et al., 2010). So far, no agreement has been 
achieved (Montgomery-Graham, 2017). Likewise, many stu
dies have tried to associate hypersexuality with paraphilia and 
other psychopathologies (e.g. Castellini et al., 2018; Raymond 
et al., 2003) without arriving at any undisputed conclusion.

Etiology

There are no known endocrine or neural differences between 
people characterized as hypersexual and those not character
ized as such (reviewed in Bradford, 2001; Krueger & Kaplan,  
2001). Recently, lower methylation of the corticotropin 
releasing hormone (CRH) gene have been found in men 
diagnosed with hypersexual disorder according to the pro
posed (and rejected) DSM-5 criteria when compared to 
healthy men (Jokinen et al., 2017). Low methylation is asso
ciated with high gene expression. Despite this, there was no 
difference in serum concentration of adrenocorticotropic 
hormone or cortisol between these two groups of men. 
Although an interesting observation, it is not entirely clear 
how altered CRH gene expression would affect sexual beha
vior. In the absence of any convincing explanation based on 
brain function or endocrine alterations, there has been 
launched a series of more or less extravagant hypotheses, 
most with no or extremely limited empirical support 
(reviewed in Walton et al., 2017).

Within the framework of the present model, it may be 
suggested that hypersexuality is a direct consequence of unu
sually high intrinsic activity in the sexual central motive state. 
Since that activity determines the responsivity to sexual incen
tives, it is to be expected that individuals with high activity will 
respond far easier or more intensely to sexual stimuli than 
most other individuals. It is also possible that the former will 
respond strongly to stimuli that are only weak sexual incentives 
in the latter. A bigger pool of stimuli with sexual significance 
combined with heightened response to these stimuli would 
probably lead to more frequent sexual activity or more intense 
approach to sexual stimuli than most individuals will show.

If sexual experiences are intensely rewarding, the stimuli 
associated with these acts should acquire strong sexual incen
tive properties through conditioning. Thus, even if the basic 
activity in the central motive state is not unusually high, the 
powerful incentive properties of sexual stimuli would enhance 
activity far more than in individuals not experiencing such 
intense sexual reward. Instead of assuming that high basic 
activity in the central motive state underlies hypersexuality, 
the high intensity of sexual reward would be the cause. 
Again, it may be supposed that there are large interindividual 
variations in sexual reward intensity, with a small proportion 
of individuals experiencing a much more intense reward than 
others. The causes for interindividual differences in the inten
sity of the experience of sexual reward remain entirely 
unknown.

In addition to these parsimonious hypotheses concerning 
the origin of unusually intense sexual motivation and behavior, 
it must be recognized that more complex factors may be 
involved. Among those are personality traits such as impulsiv
ity (Reid et al., 2015) and sensation seeking (Kingston & 
Firestone, 2008). Recently, it has been suggested that the feeling 
of boredom may enhance interest in hedonic forms of sex 
(Moynihan et al., 2021). A convoluted motivational model, 
based on the questionable assumptions that dopaminergic 
systems are of great importance for sexual function and the 
existence of an inhibitory system, has also been proposed 
(Toates, 2022).

12 A. ÅGMO AND E. LAAN

https://icd.who.int/browse11/l-m/en#/http%253a%252f%252fid.who.int%252ficd%252fentity%252f1630268048
https://icd.who.int/browse11/l-m/en#/http%253a%252f%252fid.who.int%252ficd%252fentity%252f1630268048


The hypotheses proposing enhanced intrinsic activity in the 
sexual central motive state or enhanced reward after sexual 
events as causes for hypersexuality use perfectly normal inter
individual variation as the ultimate cause. The first assumes an 
inborn heightened activity in the sexual central motive state 
whereas the second assumes an inborn variation in the amount 
of pleasure derived from sexual acts. This pleasure would need 
to become associated with environmental stimuli, which in 
turn would lead to heightened response to these stimuli in 
the central motive state. The end result, intense activity in the 
sexual central motive state following exposure to sexual sti
muli, would be identical in both cases.

There are indeed some data concerning the processing of 
sexual stimuli in individuals with unusually high sexual desire 
or motivation. A study of event related potentials in response 
to pictures with sexual content revealed that there was 
a correlation between the P300 component and sexual desire 
as evaluated by the Sexual Desire Inventory (Steele et al., 2013). 
Participants in the study were young men and women scoring 
high on questionnaires for sexual compulsivity, sometimes 
considered a manifestation of hypersexuality. The P300 is 
thought to represent the cognitive evaluation of the stimulus, 
and may be thought to precede its possible impact on motiva
tional systems. This observation suggests that the level of sex
ual desire indeed affects the processing of sexual stimuli, 
potentially enhancing their impact on the central motive 
state. This hypothesis was strengthened in another study of 
P300 responses to pictures with sexual content. Instead of 
relating these responses to sexual desire, they were now related 
to the number of sexual partners during the preceding year. 
Those with many partners showed a higher response than 
those with few partners to pictures with weak sexual content, 
whereas there was no difference when the pictures were expli
citly sexual (Prause et al., 2015). If we assume that the number 
of sexual partners is related to the level of sexual desire, it must 
be concluded that the higher the desire, the more responsive is 
the individual to weak sexual stimuli. Whether the enhanced 
responsiveness depends on the cognitive evaluation of the 
stimuli or on high intrinsic activity in the central motive state 
is impossible to determine because of the reciprocal relation
ship between the central motive state and the central represen
tation of the sexual incentive. Both are necessary for the 
activation of sexual motivation but the relative contribution 
of each of them may not always be known.

Treatment

Several treatments aiming at a reduction of inappropriate sex
ual activity have been used for many years. Men diagnosed 
with any of the paraphilias have been the most frequent target. 
Drugs reducing the serum concentration of testosterone to 
levels typical of hypogonadism, for examples medroxyproges
terone or analogues of luteinizing hormone releasing hormone, 
have been extensively used, usually with the intended effect 
(reviewed in Guay, 2009; Lewis et al., 2017). Androgen receptor 
antagonists have also been successfully used (Cooper et al.,  
1972), in the sense that they reduce deviant sexual behavior. 
In addition to compounds altering endocrine function, some 
psychopharmacological agents have been employed. Notable 

among these are antidepressant drugs belonging to the group 
of selective serotonin reuptake inhibitors, such as fluoxetine 
and sertraline. However, it is still a matter of debate whether 
these drugs are efficient or not (Grubin, 2018).

It is most likely that all the treatments mentioned in the 
preceding paragraph reduce responsivity in the sexual central 
motive state. This action will inevitably decrease appropriate 
sexual behaviors as much as inappropriate ones. Insofar as 
some of the paraphilias are criminal offenses in many coun
tries, this undesirable effect has not received much attention 
compared to the desirable effect, reducing the recidivism rate 
of convicted sex offenders. However, questions have been 
raised concerning the ethical justification of these treatments 
(Ward et al., 2007), and they may be entirely inappropriate for 
non-paraphilic but problematic high sexual activity.

It might be possible for psychotherapeutic treatment to 
reduce undesired sexual behaviors, should these be paraphilic 
or belong to some of the ill-defined labels “sex addiction” or 
“compulsive sexual behavior,” without also affecting desirable 
sex. There are several reports of more or less successful ther
apeutical approaches, but according to a review of the subject 
(Hook et al., 2014), none of these reports includes appropriate 
controls, precluding any firm conclusion. More recent data 
suggest that a cognitive behavioral therapy program consisting 
of seven weekly sessions + homework efficiently reduced 
hypersexuality in a group of young men, whereas no change 
was observed in the waiting list control group (Hallberg et al.,  
2019). The effect lasted for at least six months. It appears that 
the main focus of the program was directed toward impulse 
control, cognitive restructuring, assertiveness training and 
conflict management. It can be assumed that the therapy 
mostly affected the cognitive evaluation of the interpersonal 
context in such a way that the conscious decision to seek 
consent for performing sexual acts or for proceeding to such 
acts became less likely. Since there are no studies on genital 
responses in people characterized as hypersexual, and no stu
dies of the effects of therapy (pharmacological or psychologi
cal) on these responses, it is impossible to know whether the 
unconscious responses to sexual stimuli are altered in this 
condition and if they are affected by treatment.

As mentioned earlier, several old studies have shown that 
the association of pictures of inappropriate sexual incentives 
with aversive consequences reduces the response to them. 
Aversive conditioning has come into disrepute, and is no 
longer used as a therapeutic approach. Nevertheless, from 
a theoretical point of view it could certainly decrease the 
impact of sexual stimuli on the central motive state, and alter 
the cognitive evaluation of these stimuli. The likelihood for 
execution of sexual acts would consequently be reduced. 
However, if the results of the Hallberg et al. (2019) study 
were confirmed and extended, it could be concluded that 
there are other means to alter the cognitive evaluation of sexual 
contexts.

In conclusion, the short discussion of hyperactive sexual 
desire or hypersexuality illustrates that the incentive motiva
tion model can provide testable hypotheses as to its origin, and 
offer an interpretative framework for the effects of different 
kinds of treatment. An important element is that hypersexu
ality is a manifestation of a completely normal interindividual 
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variation in sexual activity. It is not inherently problematic, but 
turns into a problem when the individual experiences distress 
because of that high activity. The present model can account 
for intense sexual activity, but cannot explain why some indi
viduals find it distressing. This is probably something unrelated 
to sexuality per se. Among the factors that might be related to 
hypersexuality-induced distress is religiosity. However, 
a carefully designed study did not find any relationship 
between these variables (Reid et al., 2016).

Intermediary Conclusion

The preceding accounts of the possible origin of high or low 
interest/desire illustrate that the incentive motivational model 
can offer credible and coherent explanations and that these 
explanations are amenable to empirical evaluation. Likewise, it 
can offer a credible and coherent explanation of how treatment 
may work, regardless of the kind of treatment. Thus, the model 
is not only useful for understanding the workings of sexual 
motivation in normal conditions, but it can also help under
standing pathologies related to sexual motivation or desire. 
A discussion of the role of desire in other sexual disorders, 
for example erectile dysfunction or premature ejaculation, is 
beyond the scope of this review, but there are undoubtedly 
motivational components also there.

The Incentive Motivation Model, Disorders of Desire 
and the Brain

The brain mechanisms that may be involved in the various 
elements of the model presented herein have scarcely been 
mentioned. What we have outlined here is a theoretical or 
conceptual model of sexual behavior, not a neurobiological 
model. It is anchored in psychological notions rather than in 
neurobiological facts. This is not unusual within psychology. In 
fact, most psychological theorizing or modeling is made with
out any reference to the central nervous system. Perhaps the 
most eloquent example is Skinner’s analyses of the effects of 
different schedules of reinforcement (Ferster & Skinner, 1957). 
The predictions made from these analyses have been confirmed 
in all species studied, from invertebrates to humans, and in 
thousands of experiments, yet Skinner did not make any refer
ence to neurobiological mechanisms. Many other examples 
could be given, but they are probably not needed. In the 
same way, it is perfectly possible that sexual behavior can be 
completely understood without any reference to the brain 
substrate. This assertion may appear unfounded or exagger
ated. Therefore, we will provide a concrete example.

Among the best known aspects of the biological bases of 
sexual behavior is its endocrine control. In rodents, particularly 
rats, it is well known that sexual approach behaviors and 
copulation are dependent on the simultaneous activation of 
androgen receptors and the estrogen receptor α in males (e.g. 
Attila et al., 2010; Sano et al., 2013). In females, only the 
estrogen receptor α is necessary for these behaviors (e.g. 
Ogawa et al., 1998; Spiteri et al., 2010). Furthermore, the 
medial preoptic area in males and the ventromedial nucleus 
of the hypothalamus in females are essential sites of action for 
the gonadal hormones (e.g. Paredes, 2003; Takahashi, 1990). 

The neural and endocrine control of the female rat’s copulatory 
posture, lordosis, have been described in almost every detail, 
including the entire afferent pathway from the sensory recep
tors in the skin to the ventromedial nucleus of the hypothala
mus and the efferent pathway from this nucleus to the muscles 
responsible for the behavioral response (Pfaff, 1980, 1999). The 
molecular actions of the estrogens within the hypothalamic 
neurons are now being elucidated (Micevych & Meisel, 2017; 
Pfaff, 2017). Even though this knowledge of hormone action in 
the brain may be most important, it does not in the slightest 
help us to understand the intricacies of sexual interactions 
within a small group of rats. In contrast, a careful behavioral 
analysis of these interactions shed light on how they work (Chu 
& Ågmo, 2014, 2015). In view of these experiences from studies 
of non-human sexual behavior, we have not made any effort to 
anchor the concepts used in the present model in neurobiolo
gical language.

The rodent data mentioned above are based on a host of 
neurobiological studies employing all the procedures available 
in neuroscientific research on non-human animals, such as 
manipulations of gene expression, lesions of specific brain 
sites, optogenetics and chemogenetics as well as in vivo single 
cell recordings in neural tissue. None of these powerful tech
niques are available in humans. Consequently, knowledge 
about the neurobiology of human sexual behavior remains in 
a quite precarious state compared to that in non-human ani
mals. If the latter contributes little to the understanding of 
sexual interactions, it is evident that the former contributes 
even less. In fact, we do not believe that neurobiology can offer 
any important contribution to our understanding of most 
facets of human sexual behavior at present.

This assertion does not mean that knowledge of the neural 
control of sexual functions is irrelevant. For example, the 
rather detailed knowledge of the physiology of erection 
(Andersson, 2011; Andersson & Wagner, 1995) has allowed 
for the development of excellent pharmacological treatments of 
erectile disorder. Likewise, the observations showing that male 
hypogonadism leads to generalized sexual dysfunction have 
opened the way for androgen replacement therapy in men 
suffering from this condition (Bhasin et al., 2018). However, 
these facts do not invalidate the proposal made in the preced
ing paragraph. They only confirm the rather obvious facts that 
appropriate penile erection is necessary for penetrative sex, and 
that androgens are necessary for adequate sexual function in 
men. Neither the enhanced availability of NO in the corpora 
cavernosa nor the altered transcription of some proteins in 
neurons expressing androgen receptors can be used to explain 
the interindividual variations in the intensity of sexual motiva
tion, for example (see Ågmo & Laan, 2022, for an extensive 
discussion). Likewise, with the exception of the rare cases of 
severe hypogonadism, neither hypo- nor hyperactive sexual 
desire can be understood in terms of any known neurobiolo
gical alteration. This may change in the future, but for now 
neurobiology is a weak explanatory tool.

Conclusion

The incentive motivation model of sexual motivation is 
a powerful explanatory tool for understanding the intricacies 
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of sexual behavior in humans and other animals. It is based on 
a series of generally accepted notions concerning the charac
teristics of motivational systems, but it also adds novel ele
ments. The emphasis on cognitive evaluation of sexual stimuli 
and of the context in which these appear is an important 
element in the model. The decisive role of cognitive processes 
may be exclusive for human sexual interactions, but they are 
certainly not entirely absent in other animals. We may also 
point out that the model is equally applicable, and employs the 
same concepts and principles, for sexual interaction between 
pairs of different sex, of the same sex or between groups of 
individuals. Similarly, it is applicable to all kinds of activities, 
with the only criterion that the genitals somehow must be 
involved. At the same time, it excludes motor patterns identical 
to sexual motor patterns as soon as these are performed for any 
other purpose than sexual pleasure. None of the many kinds of 
transactional sex can be explained by this model, nor are they 
relevant for it.

We have described the sequence of events, from the detec
tion of a sexually relevant stimulus to the postcoital affective 
reactions, constituting sexual interaction. This description can 
be used to disentangle the factors underlying the disorders of 
sexual desire. It also provides a powerful tool for understanding 
how psychotherapy works. Furthermore, we propose that the 
motivational model outlined here can contribute to the design 
of more efficient therapies for disorders of desire. Finally, the 
model shows that there is no need to assume the existence of an 
inhibitory system to explain the lack of sexual desire or behavior 
in some individuals, should they be mice or men.
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