
 

The Biopsychosocial Foundations of 
Human Sexual Arousal, Performance, and 
Dysfunction: An Integrative Review 
 

 

Introduction 
 

At the core of human experience lies the powerful and complex force of sexuality. It shapes 
our relationships, influences our well-being, and is integral to our sense of self. The scientific 
journey to understand this force has been transformative, moving from early observations of 
physiological reflexes to a sophisticated, modern view that recognizes sexuality as an 
emergent property of our entire being. Today, we understand that sexual arousal and 
performance are not isolated events but the result of a constant dialogue between the brain 
and the body, between our conscious thoughts and unconscious drives, and between our 
personal histories and our present circumstances. This integrated biopsychosocial framework 
is essential for comprehending not only healthy sexual function but also the origins of 
dysfunction.  

Human sexual arousal, performance, and preference are not merely physiological reflexes but 
emergent properties of a complex, dynamic interplay between neurobiological systems, 
psychological states, interpersonal contexts, and sociocultural influences. Understanding 
dysfunction, therefore, requires a departure from reductionist models toward an integrated, 
context-aware approach that acknowledges the profound differences and subtle similarities 
in male and female sexual response. 

 

 

 

 



Part I: The Physiology of the Human Sexual Response 
 

This part establishes the biological underpinnings of sexual function, tracing the evolution of 
scientific models from simple linear paradigms to complex, gender-differentiated 
frameworks. It further details the intricate neuroendocrine and vascular mechanisms that 
orchestrate the physical manifestations of sexual arousal and performance. 

 

Section 1: Foundational Models of the Sexual Response Cycle 
 

 

1.1 The Linear Paradigm: Masters and Johnson's Four-Phase Model (1966) 

 

The modern scientific study of sexual physiology began in earnest with the landmark work of 
William Masters and Virginia Johnson. Based on direct laboratory observation of over 10,000 
sexual response cycles, they proposed a four-stage linear model that provided the first 
systematic description of the physiological changes occurring during sexual activity.1 This 
model, often abbreviated as EPOR, consists of four sequential phases: 

1. Excitement: This initial phase is characterized by the onset of physiological arousal in 
response to sexual stimuli. For both sexes, this includes increased heart rate, blood 
pressure, and myotonia (muscle tension).3 In males, the primary genital response is 
penile erection, caused by the engorgement of erectile tissues with blood 
(vasocongestion), along with testicular elevation.3 In females, vasocongestion leads to 
clitoral engorgement, swelling of the labia, uterine elevation, and the production of 
vaginal lubrication.3 

2. Plateau: During this phase, the physiological changes initiated during excitement 
intensify and stabilize. Breathing becomes more rapid, and muscle tension continues to 
increase.3 In males, the testes are drawn further into the scrotum, and the Cowper's 
glands may secrete pre-ejaculate fluid.3 In females, the vaginal walls darken in color due 
to increased blood flow, the clitoris retracts, and the Bartholin's glands produce 
additional lubrication.3 

3. Orgasm: This is the shortest phase of the cycle, representing the climax of sexual 
excitement. It involves involuntary, rhythmic muscular contractions throughout the body 
and a subjective feeling of intense pleasure and release.3 In males, orgasm is typically 



coupled with ejaculation, a two-stage process of emission and expulsion.3 In females, 
orgasm is characterized by contractions of the pelvic muscles surrounding the vagina 
and uterus.3 

4. Resolution: Following orgasm, the body begins to return to its pre-aroused state. 
Muscles relax, blood pressure drops, and the vasocongested genital tissues revert to 
their normal size.3 A key difference noted by Masters and Johnson is the 
refractory period in males, a recovery time during which another orgasm is not possible. 
In contrast, females typically have a much shorter or non-existent refractory period, 
making them capable of experiencing multiple orgasms in quick succession.3 

 

1.2 The Introduction of Desire: Kaplan's Triphasic Model (1979) 

 

While Masters and Johnson's work was revolutionary in its physiological detail, it was 
criticized for overlooking the psychological antecedents of sexual activity. In 1979, 
psychiatrist Helen Singer Kaplan addressed this gap by proposing a triphasic model that 
integrated a crucial psychological component: Desire.1 Kaplan's model consisted of three 
phases: (1) Desire, (2) Excitement, and (3) Orgasm.3 

Kaplan conceptualized desire as a distinct motivational state—a psychological drive or 
interest in sex that precedes physiological arousal. She argued that this "interest in sex was 
essential for the body to become physiologically aroused," thereby maintaining a linear 
sequence but placing a cognitive-emotional state at its origin.3 This innovation was 
profoundly important, as it shifted the clinical focus from purely mechanical function to 
include the subjective experience of wanting sex, laying the groundwork for the modern 
diagnosis of desire disorders. 

 

1.3 Critiques and the Shift to Non-Linear Models 

 

Despite their contributions, the linear models of Masters and Johnson and Kaplan came 
under increasing criticism for failing to represent the full spectrum of human sexual 
experience, particularly that of women.3 The primary critiques centered on four key 
limitations 3: 

1. Male Bias: The models were effective in describing a typical male pattern of 
spontaneous desire leading to arousal and orgasm but were inadequate for many 



women.2 
2. Assumption of Spontaneous Desire: The models treated sexual desire as an automatic, 

innate drive, which did not align with the experience of many women who reported 
feeling sexually neutral until stimulation began.3 

3. Separation of Desire and Arousal: The distinction between desire and arousal as 
separate, sequential stages was challenged, as many women experience them as unified 
and reciprocal processes.3 

4. Rigid Linearity: The strict progression from desire to arousal to orgasm did not account 
for variations, such as arousal preceding the conscious feeling of desire.3 

This growing recognition of the inadequacy of a single, universal template for sexual 
response marked a significant paradigm shift in sexology. It became clear that early models, 
by presenting a male-typical pattern as the universal norm, inadvertently pathologized normal 
variations in female sexuality. This led to the development of new, non-linear frameworks 
designed to better capture the female experience. 

Basson's Circular Model of Female Sexual Response is the most influential of these new 
frameworks. Proposed by Rosemary Basson, this model conceptualizes female sexual 
response not as a linear progression but as a cycle, often initiated by non-sexual motivations 
like the desire for emotional intimacy, bonding, or relationship satisfaction.1 In this model, a 
woman may enter a sexual encounter from a state of sexual neutrality. Willingness to become 
aroused leads to physical stimulation, which in turn generates physiological arousal. If the 
experience is physically and emotionally satisfying, this arousal can then trigger responsive 
sexual desire, reinforcing the motivation to engage in sexual activity again in the future.5 This 
model validates the experience of many women, especially in long-term relationships, for 
whom desire is often a result of a positive sexual experience rather than its cause.5 

Further refining this understanding is the Incentive Motivation Model. This framework 
reframes desire not as a spontaneous internal drive but as a cognitive and emotional 
response to sexual stimuli, or "incentives".3 According to this model, arousal can be an 
unconscious physiological response to an erotic cue. Desire is the conscious recognition and 
positive appraisal of this aroused state, which then motivates the individual to pursue sexual 
activity.3 This model elegantly accommodates the variability in human sexuality, explaining 
how for some, desire precedes arousal (the linear model), while for others, arousal precedes 
the conscious experience of desire (the circular model). 

 

Section 2: The Neurophysiology of Sexual Arousal: From Periphery to 
CNS 



 

Sexual arousal is orchestrated by a complex, bidirectional system of neural, hormonal, and 
chemical signals originating in both the periphery and the brain, cascading throughout the 
body.11 This neurophysiological system functions as the central command for initiating, 
modulating, and completing the sexual response.11 

 

2.1 Genital Sensory Input: The Origin of the Sexual Reflex 

 

The sexual reflex begins with tactile stimulation of genital epithelial tissues, which serves as a 
primary precursor to arousal.11 Specialized cutaneous receptors in the genitalia transmit 
sensory information to the central nervous system through complex integrative 
mechanisms.11 Key genital sensory activation sites include the clitoris, anterior vaginal wall, G-
spot, cervix, penis, scrotum, and prostate, among others.11 The clitoris possesses the densest 
concentration of nerve endings, including specialized mucocutaneous end-organs and 
pressure-sensitive receptors like Ruffini endings and Vater-Pacini corpuscles, which are 
deformed by pressure to initiate a neural signal.11 

 

2.2 Peripheral Nerves and Ascending Spinal Pathways 

 

Once a stimulus is detected, the signal travels to the central nervous system via a network of 
peripheral nerves.11 Four key nerves send impulses through the spinal cord: the 

pudendal nerve (sensory innervation to the clitoris/penis and perineum), the pelvic nerve 
(innervating the vaginal and rectal walls), the hypogastric nerve (innervating the cervix, 
uterus, and prostate), and the genitofemoral nerve (innervating the thigh and perineum).11 

A novel pathway exists via the vagus nerve, which innervates the upper vagina and cervix and 
bypasses the spinal cord, projecting directly to the medulla oblongata in the brainstem.11 This 
pathway may explain how some individuals with complete spinal cord injuries can still 
perceive genital sensation.11 

For signals entering the spinal cord, information ascends via the anterolateral columns to 
target the medullary reticular formation (MRF) and the lateral vestibular nucleus (LVN) in 
the hindbrain.11 From there, signals are relayed to the midbrain central gray and ultimately to 



the ventromedial nucleus (VMN) of the hypothalamus.11 The spinal cord itself plays a crucial 
role in filtering this input through its cytoarchitectural boundaries, known as Rexed layers, 
before relaying it to the brain.11 

Table 1: Genitosensory Fields and Dominant Innervation 11 

Region/site Primary afferents Key notes 

Clitoris/clitoral hood Pudendal (dorsal clitoral 
nerve) 

High nerve density; 
mucocutaneous end-
organs; Ruffini/Pacinian 
present 

Anterior vaginal wall / 
periurethral (G-spot) 

Pelvic + pudendal; vagal 
contributions (cervix) 

Estrogen-sensitive 
epithelium; Halban's fascia 
involvement 

Cervix/upper vagina Pelvic, hypogastric, vagus Vagus can bypass spinal 
cord; sensation persists in 
complete SCI (some cases) 

Glans 
penis/corona/frenulum 

Pudendal (dorsal penile 
nerve) 

Genital end-bulbs 
concentrated; ≈1:10 
corpuscular:FNE 

Perineum/anal canal Pudendal; genitofemoral Summation and 
convergence across 
overlapping dermatomes 

 

2.3 Central Command: The Role of the Brainstem, Hypothalamus, and Limbic 
System 

 

The brain, not the genitals, is the primary sex organ. Specific regions are responsible for 



processing sexual cues and initiating the arousal response.12 In the brainstem, neurons in the 
ventral medullary reticular formation are important for sexual excitation, while a separate 
group in the paragigantocellular reticular nucleus mediates descending inhibition.11 Moving up 
to the midbrain, the central gray and the ventral tegmental area (VTA) are both involved in 
sexual arousal.11 

The hypothalamus is a critical hub for regulating sexual behavior. Animal studies have 
identified the medial preoptic area (MPOA) as crucial for male sexual performance, while the 
ventromedial nucleus (VMN) is essential for female sexual behavior.11 

The emotional and motivational dimensions of sexuality are governed by the limbic system. 
Structures such as the amygdala (processing emotional salience), the nucleus accumbens (a 
key part of the brain's reward circuit), and the hippocampus (involved in memory and 
context) work in concert to integrate sensory information with emotional states and past 
experiences, ultimately determining the motivation to engage in sexual behavior.13 Olfactory 
information, in particular, gains immediate access to primitive arousal mechanisms in the 
basal forebrain, including the amygdala.11 

Table 2: Brainstem/Hypothalamic Control Nodes 11 

Node Functional role Notes 

Paragigantocellularis 
(ventral medulla) 

Descending inhibition Serotonergic inhibition of 
spinal sexual reflexes 

MRF & LVN (hindbrain) Integration of ascending 
genital inputs 

Targets PAG and 
hypothalamus 

PAG (midbrain) Relay/facilitation Interfaces with VMN/MPOA 
for descending control 

MPOA (hypothalamus) Motivation/arousal 
integration 

Dopamine/NE gating; key 
for male performance 

VMN (hypothalamus) Female-typical sexual 
responses 

Essential for lordosis; 
estrogen/progesterone 



sensitive 

PVN (hypothalamus) Erection control Oxytocinergic output; NO-
dependent activation 

Table 3: Core Brain Regions Implicated During Human Sexual Arousal 11 

Region / node Proposed role Key evidence 

Hypothalamus (MPOA, 
PVN) 

Integration of internal 
state; autonomic/oxytocin 
outputs; trigger for genital 
responses 

Stoléru 2012; Georgiadis & 
Kringelbach 2012; Poeppl 
2016 

Amygdala Salience/valence tagging 
of sexual cues; anxiety 
interface 

Stoléru 2012; Poeppl 2016 

Ventral striatum / NAcc Incentive salience 
(wanting), reward 
prediction 

Georgiadis & Kringelbach 
2012 

Anterior insula Interoception; subjective 
arousal 

Stoléru 2012 

Anterior cingulate / mPFC Motivation/monitoring; 
conflict; control 

Stoléru 2012; Ruesink 2017 

Orbitofrontal cortex Valuation; inhibitory control 
(deactivations during 
orgasm) 

Georgiadis 2009 

Cerebellum Timing/coordination; Georgiadis 2009 



orgasm-related activation 

 

2.4 The Chemistry of Desire: Excitatory and Inhibitory Neurotransmitter Systems 

 

The "Dual Control Model" of sexual response posits that sexual arousal depends on a delicate 
balance between excitatory (pro-sexual) and inhibitory (anti-sexual) neurochemical signals in 
the brain.17 Sexual desire emerges when excitatory processes outweigh inhibition. Five major 
neurochemical systems work in concert to modulate arousal: norepinephrine, dopamine, 
serotonin, acetylcholine, and histamine.11 

● Excitatory Systems: 
○ Dopamine is the primary neurotransmitter of motivation and reward. Its release in 

the nucleus accumbens and preoptic area facilitates the "wanting" aspect of sexual 
desire, driving reward-seeking behavior.11 

○ Norepinephrine contributes to a state of general arousal, alertness, and focused 
attention, which is conducive to sexual engagement.14 

○ Neuropeptides like oxytocin and vasopressin are crucial for social bonding, 
intimacy, and the experience of orgasm.14 
Kisspeptin plays a role in mediating olfactory cues and linking them to the 
reproductive axis.16 

○ Acetylcholine and histamine also contribute to the overall increase in arousal.11 
● Inhibitory Systems: 

○ Serotonin is generally considered inhibitory, associated with feelings of satiety and a 
reduction in reward-seeking behavior. This is the primary mechanism behind the 
common sexual side effects of selective serotonin reuptake inhibitors (SSRIs), which 
can include decreased libido and difficulty achieving orgasm.12 Serotonergic 
receptors in hypothalamic raphe neurons can affect female sexual responses.11 

○ Opioid peptides (e.g., endorphins) and gamma-aminobutyric acid (GABA) also 
exert an inhibitory influence on sexual function.12 

 

2.5 Hormonal and Genetic Modulators 

 

Gonadal steroid hormones do not directly cause sexual behavior but act as powerful 



modulators of the neural systems that control it.12 They achieve this in part by influencing the 
expression of specific genes within nerve cells in the brain regions that control sexual 
performance.11 

● Testosterone is a key driver of libido in both men and women.13 Its effects are thought to 
be mediated largely by its ability to facilitate dopamine release in the brain's reward 
pathways.17 Consequently, low testosterone is a well-established cause of diminished 
sexual desire, particularly in men.22 In males, androgens are critical for maintaining the 
anatomical and physiological substrate of erectile capacity, in part by up-regulating the 
synthesis of phosphodiesterase type 5 (PDE5), which improves arterial inflow to the 
penis.11 

● Estrogens and Progesterone play a more complex and cyclical role in female sexuality. 
Estradiol generally enhances sexual motivation and facilitates the release of excitatory 
neuropeptides like oxytocin.17 Progesterone can have both excitatory and inhibitory 
effects but is more commonly associated with inhibition of desire.17 Estrogen exerts 
powerful effects at both the central and peripheral levels. Centrally, it works through 
estrogen receptors (ERα and ERβ) to induce the expression of other genes, such as the 
one for the progesterone receptor (PR), which is necessary for sexual behavior in 
animals.11 Peripherally, estrogen sensitizes genital tissues by altering their mechanical 
properties, increasing the number and sensitivity of nerve endings, and changing blood 
supply to sensory receptors.11 The significant drop in estrogen levels during menopause 
is linked to physiological changes like vaginal dryness and a decline in sexual interest.27 

Table 4: Neurochemistry and Hormones in Sexual Function 11 

Mediator Primary action on 
desire/arousal 

Mechanistic notes Illustrative sources 

Dopamine ↑ desire/motivation Mesolimbic 
facilitation; MPOA-
accumbens loops 

Pfaus 2009; 
Georgiadis & 
Kringelbach 2012 

Serotonin (5-HT) ↓desire/ejaculation 
(dose/site 
dependent) 

SSRIs increase 5-
HT→ sexual 
dysfunction 

Serretti & Chiesa 
2009; Clayton 2014 

Nitric oxide ↑ genital Endothelial and 
nitrergic nerves; 

Andersson 2011; 



(NO)/cGMP vasodilation PDE5 degrades 
cGMP 

AUA guideline 2018 

Oxytocin ↑ orgasm-related 
responses; bonding 

Mixed evidence for 
direct pro-sexual 
effects in humans 

Behnia 2014; Muin 
2015 

Prolactin ↑ post-orgasmic 
satiety; chronic 
elevation↓ 
libido/erection 

Acute orgasm 
spikes; chronic 
hyperPRL inhibitory 

Krüger 2003; 
Valente 2021 

Testosterone ↑ desire; permissive 
for erectile 
physiology 

Prominent in 
hypogonadism; 
estradiol also 
relevant 

Corona 2014; 
Schulster 2016 

Estradiol Modulates libido 
and erectile 
function in men; 
cycle effects in 
women 

Aromatization in 
brain/penis; ERs in 
sexual tissues 

Schulster 2016 

 

2.6 Peripheral Pathways and Descending Control 

 

The central commands from the brain are translated into physical genital responses via the 
peripheral nervous system and descending spinal pathways.12 

● The autonomic nervous system (ANS) controls the involuntary vascular and muscular 
changes of arousal. The parasympathetic branch initiates the primary arousal 
response—vasocongestion—through the release of nitric oxide (NO), a potent 
vasodilator.30 The 
sympathetic branch is responsible for the muscular contractions of emission and 
ejaculation in males and orgasm in both sexes.14 



● The somatic nervous system carries sensory information from the genitals back to the 
spinal cord and brain. Nerves like the pudendal nerve transmit signals of touch and 
pressure, creating a crucial positive feedback loop that intensifies arousal as stimulation 
continues.21 

● Descending pathways travel from the hypothalamus (specifically the VMN) back 
through the midbrain and down the anterolateral columns of the spinal cord.11 This is not 
a simple reflex but a tonic, durable influence that reflects the ongoing effects of 
hormones like estrogen, ensuring the brain can facilitate and regulate the genital sexual 
response.11 

 

Section 3: The Vascular and Anatomical Basis of Sexual Performance 
 

The most visible signs of sexual arousal—penile erection and vaginal lubrication—are the 
direct result of dramatic, nerve-mediated changes in blood flow to the genital tissues. 

 

3.1 Male Genital Arousal: The Hemodynamics of Penile Erection 

 

Penile erection is a classic neurovascular event.15 Upon sexual stimulation, parasympathetic 
nerve endings release nitric oxide (NO) into the smooth muscle of the penile arteries and the 
corpora cavernosa (the two main erectile chambers).30 NO triggers a biochemical cascade 
that causes these smooth muscles to relax, allowing the arteries to dilate and fill with blood at 
a high rate. This rapid inflow of arterial blood engorges the corpora cavernosa. The increased 
pressure compresses the smaller veins (venules) against the tough outer sheath of the 
erectile bodies (the tunica albuginea), effectively trapping the blood and producing a rigid 
erection.30 This process of blood engorgement is the hallmark of vasocongestion.3 

 

3.2 Female Genital Arousal: Clitoral and Vaginal Vasocongestion and Lubrication 

 

Female genital arousal involves a homologous but more diffuse process of vasocongestion.32 
Increased blood flow engorges the entire genital region, including the clitoris (which is 
anatomically homologous to the penis), the labia, and the vestibular bulbs—masses of 



erectile tissue surrounding the vaginal opening.31 The clitoris, like the penis, becomes erect, 
though it lacks the same robust venous occlusion mechanism, meaning its erection is 
primarily due to increased arterial inflow.31 

Vaginal lubrication is a direct consequence of this pelvic vasocongestion. The increased 
pressure in the engorged blood vessels of the vaginal walls forces a plasma-like fluid (a 
transudate) to seep through the vaginal epithelium, creating a lubricating layer.30 This is 
supplemented by mucus secreted from the Bartholin's glands near the vaginal opening.3 

 

3.3 The Physiology of Orgasm: Neuromuscular and Neurochemical Climax 

 

Orgasm represents the peak of neuromuscular tension and its subsequent release.3 In males, 
it is a two-stage process: 

emission, where sympathetic nerve signals cause the vas deferens, seminal vesicles, and 
prostate to contract, moving semen into the urethral bulb; and expulsion, where rhythmic 
contractions of the muscles at the base of the penis propel the semen outward (ejaculation).3 

In females, orgasm involves rhythmic contractions of the pelvic floor muscles, the vagina, and 
the uterus.3 Neurochemically, orgasm in both sexes is associated with a surge of hormones 
like oxytocin and vasopressin, which are thought to contribute to the intense feelings of 
pleasure and emotional bonding.14 Brain imaging studies have shown that during orgasm, 
there is a profound deactivation of brain regions associated with conscious control and self-
evaluation, such as the lateral orbitofrontal cortex, suggesting a state of temporary 
behavioral disinhibition.29 

 

Part II: The Psychology and Neuroscience of Sexual 
Preference and Behavior 
 

Moving from the physiological mechanics to the cognitive and motivational drivers, this part 
explores how the mind shapes sexual experience. It examines the crucial role of thoughts and 
emotions, the stark differences in how men and women experience arousal, and the forces 
that shape our fundamental sexual preferences. 



 

Section 4: Psychological Dimensions of Sexual Arousal and Desire 
 

 

4.1 The Cognitive-Emotional Interface: The Impact of Thoughts, Beliefs, and Affect 

 

Sexual response is not a simple reflex; it is a profoundly psychological experience shaped by 
our inner world. A comprehensive understanding requires a biopsychosocial model, which 
acknowledges that biological, psychological, and social factors are inextricably linked.23 
Cognitive factors, such as sexual fantasies, memories, expectations, and personal beliefs 
about sex, can either facilitate or inhibit arousal.37 

Emotional states are equally critical. Positive emotions like love, affection, trust, and intimacy 
are powerful catalysts for sexual desire, particularly for women.37 Conversely, negative 
emotions are potent inhibitors. Stress, anxiety (especially performance anxiety), depression, 
guilt, and sadness can effectively shut down the sexual response system by activating the 
body's fight-or-flight response, which is physiologically incompatible with the relaxed state 
required for arousal.37 

 

4.2 The Concordance Problem: Deconstructing the Gap Between Genital and 
Subjective Arousal 

 

One of the most significant and revealing findings in modern sex research is the 
"concordance problem": the discrepancy between physiological genital arousal and 
subjective, self-reported feelings of arousal. Studies consistently show that for men, there is 
a strong, positive correlation between penile erection and their subjective sense of being 
"turned on".40 For women, however, this correlation is weak or non-existent. A woman's 
genitals can show clear signs of physiological arousal (increased blood flow, lubrication) in 
response to erotic stimuli, even while she reports feeling no subjective sexual excitement at 
all.40 

This fundamental difference is not a mere curiosity; it is a central organizing principle that 
helps explain the distinct nature of female sexuality. The failure of early, linear models of 
sexual response stems directly from their inability to account for this decoupling. Because 



these models were based on a male-typical pattern where physical and mental arousal are 
tightly linked, they could not accommodate the female experience where they are often 
independent. This led to the development of more nuanced, context-dependent frameworks 
like Basson's circular model, which correctly places psychological factors like intimacy and 
emotional satisfaction at the core of female responsive desire.1 

The clinical implications of this concordance gap are profound. It explains why many women 
with sexual concerns may have a perfectly intact physiological response system but still 
suffer from low desire or arousal. Their issue is not a "broken" body but a context that fails to 
meet their psychological or emotional needs—be it a lack of intimacy, high stress, poor body 
image, or relationship conflict.27 This is why purely physiological treatments for female sexual 
dysfunction have had limited success and why a holistic, biopsychosocial approach is 
essential.17 The female sexual response is often described as a "complex mission control 
panel" with many inputs, in contrast to the more straightforward male "simple light switch".8 
The concordance gap is the key to understanding the wiring of that control panel. 

Several hypotheses have been proposed to explain this gender difference: 

● Physiological Feedback: A penile erection is a clear, unambiguous physical signal that is 
easily perceived. Female genital arousal is more internal and subtle, providing weaker 
feedback to the brain.40 

● Evolutionary Pressures: From an evolutionary perspective, it may have been adaptive 
for men to have a strong, automatic motivational response to visual sexual cues to 
maximize reproductive opportunities. For women, an automatic genital lubrication 
response may have evolved as a protective mechanism to prevent injury during potential 
intercourse, regardless of subjective desire or consent.40 

● Cognitive Processing: Research suggests that women's subjective arousal is more 
heavily dependent on cognitive appraisal, emotional context, and relationship factors.5 
The brain appears to process sexual stimuli via two pathways: a fast, automatic pathway 
that triggers a reflexive genital response, and a slower, more deliberate cognitive 
pathway that evaluates the situation and determines the subjective feeling of arousal.40 
In women, these two pathways appear to be less tightly integrated than in men. 

 

4.3 The Role of Learning and Conditioning in Shaping Sexual Preferences 

 

Sexual preferences and triggers are not entirely innate; they are significantly shaped by 
experience through associative learning.42 Through 



classical conditioning, a neutral stimulus can acquire sexually arousing properties if it is 
repeatedly paired with an inherently erotic stimulus.43 For example, a particular scent, song, 
or type of clothing can become a powerful sexual trigger if it is consistently associated with 
positive sexual experiences. This learning process has been demonstrated experimentally in 
both men and women and is believed to play a role in the development of both normative 
sexual interests and paraphilias, where arousal becomes conditioned to atypical objects or 
situations.42 

Table 5: Sex-Linked Patterns in Arousal and Preference (Typical Trends) 11 

Feature Men Women 

Category specificity 
(genital response) 

More category-specific by 
orientation 

Often less gender-specific; 
lower genital-subjective 
concordance 

Contextual influence 
(intimacy, safety) 

Moderate; varies by 
individual 

Often higher; responsive 
desire model 

Neural activation 
differences 

Slightly stronger 
hypothalamus/basal 
ganglia in some meta-
analyses 

Largely overlapping 
networks; differences are 
small/task-dependent 

 

Section 5: Behavioral Neuroscience of Sexual Motivation and 
Preference 
 

 

5.1 Distinguishing Motivation from Performance: The Neural Circuits of "Wanting" 
vs. "Liking" 

 

Behavioral neuroscience makes a critical distinction between sexual motivation (the drive or 



"wanting" to seek out sex) and sexual performance (the physical ability to engage in it).13 
Animal research has been instrumental in dissociating the neural circuits underlying these 
two components. The motivation to engage in sexual behavior is primarily driven by limbic 
structures like the 

amygdala and the nucleus accumbens.13 Damage to these areas reduces an animal's interest 
in seeking out a mate, while leaving the physical ability to copulate intact. In contrast, the 
physical capacity for sexual performance is controlled by the 

medial preoptic area (MPOA) of the hypothalamus. Damage here impairs the ability to 
perform sexually, even if the motivation remains high.13 This distinction is vital for accurately 
diagnosing sexual dysfunctions in humans; a person may lack desire (a motivational issue) or 
struggle with arousal/orgasm (a performance issue), and these may have different underlying 
causes. 

 

5.2 Evolutionary Perspectives on Mate Preference 

 

Evolutionary psychology provides a powerful framework for understanding the origins of 
fundamental sex differences in mate preferences. According to parental investment theory, 
the sex that invests more in offspring (typically females, due to pregnancy and lactation) will 
be more selective in choosing a mate, while the sex that invests less (typically males) will 
compete more intensely for access to mates.47 

This asymmetry in investment is hypothesized to have shaped distinct psychological 
adaptations in men and women. Because females face the high costs of gestation and child-
rearing, selection would have favored a preference for mates who could provide resources, 
protection, and long-term commitment. These qualities are signaled by traits like ambition, 
industriousness, and social status.48 Conversely, because male reproductive success is 
limited primarily by access to fertile partners, selection would have favored a preference for 
mates with high reproductive capacity. This is signaled by cues to youth and health, such as 
physical attractiveness (e.g., clear skin, full lips, lustrous hair).47 A landmark study by David 
Buss across 37 cultures provided robust cross-cultural evidence supporting these predicted 
sex differences, suggesting they are a fundamental part of a shared human nature.48 

 

5.3 Sociocultural and Social Structural Perspectives 

 



While evolutionary explanations are influential, they are not without challenge. Sociocultural 
and social structural theories offer an alternative perspective, arguing that sex differences in 
preferences are not innate psychological adaptations but are learned responses to the 
different social roles and power structures that men and women occupy.9 

The Social Structural Theory posits that a society's division of labor is the primary engine of 
sex differences.47 In most societies, men have historically controlled a greater share of 
economic and political resources. This structural reality compels women to prioritize a 
partner's earning capacity to ensure their own and their children's well-being. Men, in turn, 
are socialized to value partners who exhibit traits associated with domesticity and 
caregiving.47 From this perspective, if gender equality were achieved and the social division of 
labor disappeared, sex differences in mate preferences would diminish. 

Furthermore, cultural scripts dictate what is considered normal, acceptable, and desirable in 
sexual matters.49 These scripts influence everything from attitudes toward homosexuality and 
premarital sex to whether sex is viewed primarily as procreative or recreational.50 Research 
suggests that women's sexuality is more "malleable" or plastic, meaning it is more profoundly 
shaped by these sociocultural and situational factors than men's sexuality.52 

 

Part III: Psychological Development of Sexual Arousal 
Across the Lifespan 
 

Sexuality is a dynamic aspect of human experience that evolves from birth through 
adulthood.53 Its development is not merely a biological process but a complex interplay of 
physical maturation, cognitive changes, and sociocultural learning.54 

 

Section 6: Infancy and Early Childhood (Birth to 6 Years) 
 

Modern perspectives recognize that the capacity for physical sexual arousal is present from 
birth.54 Infants of both sexes are capable of physiological responses like penile erections and 
vaginal lubrication, which are typically reflexive reactions to physical comfort and 
contentment rather than expressions of adult-like sexuality.54 As motor skills develop, infants 
and toddlers begin to explore their bodies, including their genitals. This self-stimulation is a 



normal part of self-discovery and is often done for comfort or to relieve tension.54 

In early childhood (ages 3-6), this curiosity expands to include the bodies of others, often 
manifesting in games like "playing doctor".58 This is a normal exploratory phase. During this 
period, parental responses are crucial in shaping a child's developing attitudes toward their 
body and sexuality. A calm, educational approach that teaches correct terminology for body 
parts and concepts of privacy and safety helps foster a healthy foundation, whereas 
responses of alarm or guilt can have negative long-term effects.55 

Freud's psychosexual theory offers a framework for this period, dividing it into three stages 
60: 

● Oral Stage (Birth to 1 year): Pleasure is centered on the mouth through activities like 
sucking and feeding.61 

● Anal Stage (1-3 years): The focus of pleasure shifts to the anus, with toilet training being 
the central conflict.62 

● Phallic Stage (3-6 years): The libido centers on the genitals. During this stage, Freud 
posited the development of the Oedipus complex in boys and the Electra complex in 
girls, where the child develops an attraction to the opposite-sex parent. The resolution 
of this conflict is critical for the development of gender identity and the superego, or 
moral compass.61 

 

Section 7: Middle Childhood and Adolescence (6 Years to Adulthood) 
 

In middle childhood (ages 6 to puberty), often called the Latency Stage in Freudian theory, 
sexual drives are thought to be repressed as the child's energy is redirected toward social 
and intellectual pursuits like school, hobbies, and friendships.61 While overt sexual play may 
decrease, curiosity remains. Children become more aware of social norms, develop a greater 
need for privacy, and may begin to seek out sexual content in media.58 

Adolescence marks a dramatic shift with the onset of puberty. A surge of sex hormones 
triggers significant physical changes and a corresponding intensification of sexual thoughts, 
feelings, and interest.65 This period is characterized by: 

● Developing Sexual Attraction: Adolescents begin to experience romantic feelings and 
sexual attraction toward others.58 

● Peer Influence: The single most important influence on adolescent sexual behavior is not 
hormones, but the attitudes and actions of their close friends.54 

● Cognitive and Emotional Integration: A key psychological task of adolescence is 



learning to manage these new sexual desires and integrate them into a coherent sense 
of self and identity. This process is often marked by confusion, anxiety, and 
experimentation, shaped heavily by cultural messages and social expectations.68 

This period corresponds to Freud's Genital Stage, where sexual energy re-emerges and is 
directed toward forming mature, intimate relationships with others.70 

 

Section 8: Adulthood 
 

Sexual development does not end with adolescence; it continues to evolve throughout the 
lifespan.53 Erik Erikson's psychosocial theory provides a useful lens for understanding how 
sexuality is integrated into the broader tasks of adult life.71 

● Early Adulthood (20s-40s): The central conflict is Intimacy vs. Isolation. Having 
established a sense of identity, individuals seek to form deep, intimate, and often sexual 
relationships with others. 

● Middle Adulthood (40s-60s): The task is Generativity vs. Stagnation. Sexuality is often 
expressed within the context of long-term partnerships, family life, and contributing to 
the next generation. 

● Late Adulthood (60s+): The focus shifts to Integrity vs. Despair. Individuals reflect on 
their lives, and sexuality remains an important part of well-being, though its expression 
may change due to physical health and life circumstances. 

 

Part IV: Pathophysiology of Common Sexual 
Dysfunctions 
 

This final part applies the integrated biopsychosocial framework to understand the 
mechanisms behind specific clinical disorders. By viewing these conditions through a 
multifactorial lens, we can appreciate the complex interplay of biology, psychology, and 
interpersonal dynamics that contributes to sexual distress. 

 

Section 9: Disorders of Low Sexual Desire 
 



 

9.1 Hypoactive Sexual Desire Disorder (HSDD) / Female Sexual Interest/Arousal 
Disorder (FSIAD) 

 

HSDD (or its updated diagnostic term, FSIAD) is the most common sexual complaint among 
women. It is defined as a persistent or recurrent deficiency or absence of sexual thoughts, 
fantasies, and/or desire for sexual activity that causes significant personal distress.17 

The pathophysiology of HSDD is best understood through the lens of the Dual Control Model, 
where the disorder represents a chronic imbalance favoring inhibition over excitation.17 This 
imbalance can be caused by factors across the biopsychosocial spectrum: 

● Biological Factors: Hormonal shifts, particularly the decline in estrogen and androgens 
during menopause, can reduce the excitatory drive and lead to physical changes like 
vaginal dryness that make sex uncomfortable, further inhibiting desire.27 Chronic 
illnesses like diabetes or cancer, and medications like SSRIs, can directly disrupt the 
neurochemical pathways of desire by either suppressing excitatory neurotransmitters 
(like dopamine) or enhancing inhibitory ones (like serotonin).17 

● Psychological Factors: This domain is often the most critical for HSDD. Potent 
psychological inhibitors include chronic stress, anxiety, and depression, all of which are 
physiologically antagonistic to sexual arousal.27 Furthermore, negative cognitive 
schemas—such as poor body image, low self-esteem, or a history of sexual trauma—can 
create powerful mental barriers to desire.27 

● Interpersonal Factors: For many women whose desire is responsive, the quality of the 
relationship is paramount. A lack of emotional intimacy, unresolved conflicts, poor 
communication about sexual needs, or a loss of trust can completely extinguish sexual 
interest, as the core motivation for sexual engagement (emotional connection) has been 
eroded.27 

 

9.2 Low Libido in Males 

 

Low libido in men is also a multifactorial issue, though clinical evaluation often begins with 
biological factors before expanding to psychological and relational causes.22 

● Biological Factors: The most well-established biological cause is hypogonadism, or 
clinically low levels of testosterone.23 Testosterone is the primary hormonal driver of 



male libido, and its deficiency directly impacts sexual desire. Other common biological 
contributors include chronic illnesses (obesity, diabetes), medication side effects 
(antidepressants, antihypertensives), and substance use, particularly chronic alcohol 
consumption, which can suppress testosterone levels.23 

● Psychological and Relational Factors: As with women, psychological states like 
depression, stress, and anxiety are powerful inhibitors of male libido.22 A crucial 
distinction in men, however, is that low desire can often be a 
secondary reaction to another sexual dysfunction, most commonly erectile dysfunction. 
A man who repeatedly experiences difficulty achieving or maintaining an erection may 
develop a fear of "failure," leading him to subconsciously reduce his sexual desire as an 
adaptive coping mechanism to avoid situations that cause him anxiety and distress.22 
Relationship problems and a lack of intimacy are also significant contributing factors.22 

 

Section 10: Erectile Dysfunction (ED) in Males 
 

Erectile dysfunction is the persistent inability to achieve or maintain an erection sufficient for 
satisfactory sexual performance. It is a common condition that can have devastating effects 
on a man's self-esteem and relationships. 

 

10.1 Differentiating Organic and Psychogenic Etiologies 

 

ED is broadly categorized as having either organic (physical) or psychogenic (psychological) 
roots, though in most cases, it is a combination of both.74 

● Organic ED stems from a disruption in the underlying physical systems required for an 
erection. The most common causes are vascular diseases like atherosclerosis, 
hypertension, and diabetes, which damage the blood vessels supplying the penis.23 
Neurological conditions (e.g., multiple sclerosis, spinal cord injury) that disrupt nerve 
signals, and hormonal imbalances (e.g., low testosterone) can also cause organic ED.24 
The consistent absence of erections, including nocturnal (nighttime) and morning 
erections, often points toward an organic cause.74 

● Psychogenic ED is driven primarily by psychological factors and is particularly common 
in younger men, accounting for an estimated 40% of cases in some studies.75 In these 
cases, the underlying physical machinery is intact, but psychological factors interfere 
with the brain's ability to initiate the erectile response. 



 

10.2 The Vicious Cycle: How Performance Anxiety, Stress, and Depression 
Perpetuate ED 

 

The psychological drivers of ED often create a self-perpetuating "vicious cycle" that can be 
difficult to break. 

● Performance Anxiety: This is the most common psychological trigger. A man may have a 
single instance of erectile difficulty for any number of reasons (e.g., fatigue, alcohol). 
However, this experience can lead to anxiety about his performance in future sexual 
encounters. This anxiety activates the sympathetic nervous system ("fight or flight"), 
which is physiologically antagonistic to the parasympathetic state ("rest and digest") 
required for an erection. This makes another "failure" more likely, which in turn 
reinforces the anxiety, creating a downward spiral.77 

● Stress and Anxiety: General life stress—from work, finances, or relationships—increases 
the levels of stress hormones like cortisol and elevates sympathetic nervous system 
activity, both of which directly inhibit erectile function.77 

● Depression: Depression is strongly linked to ED. It can reduce libido and interest in 
pleasurable activities, and men with depression have a significantly higher risk of 
developing ED.77 

● Relationship Issues: Interpersonal conflict, poor communication, and a lack of intimacy 
can create an emotional environment that is not conducive to sexual arousal, 
contributing significantly to psychogenic ED.77 

 

10.3 The Intersection of Vascular Health, Neurological Integrity, and Mental Well-
being 

 

In clinical practice, it is rare to find a case of ED that is purely organic or purely psychogenic. 
More often, there is a complex interplay. For example, a man with mild, subclinical vascular 
disease may only experience erectile difficulties when he is also under significant stress.74 
The underlying physical vulnerability is unmasked by the psychological trigger. For this 
reason, effective treatment for ED must be holistic. It requires addressing lifestyle factors 
(diet, exercise, smoking cessation), managing underlying medical conditions like diabetes and 
hypertension, and providing psychological support, such as cognitive-behavioral therapy, to 
break the cycle of performance anxiety.23 Importantly, the onset of ED, particularly in younger 
men, can be an early warning sign of underlying cardiovascular disease, highlighting the deep 



connection between sexual health and overall physical well-being.76 

Table 6: Summary of Mechanisms and Risk Factors for Common Dysfunctions 11 

Condition Primary 
mechanisms 

Common risk 
factors 

Notes 

Erectile 
dysfunction (ED) 

Endothelial 
dysfunction, 
reduced NO/cGMP, 
neurogenic injury, 
veno-occlusive 
failure, androgen 
deficiency, central 
inhibition 

Age, CVD, 
diabetes, 
hypertension, 
smoking, 
depression, SSRIs, 
OSA 

NPTR often 
preserved in 
psychogenic ED; 
ED can precede 
overt CVD 

Female HSDD/ 
DSM-5-TR FSIAD 

Low incentive 
salience 
(dopamine), high 
serotonergic 
inhibition/anxiety, 
hormonal 
insufficiency or 
imbalance, 
negative 
cognitions/context 

Depression/anxiety, 
relationship strain, 
chronic illness/pain, 
SSRIs/SNRIs, OCPs 
in some, 
postpartum/menop
ause transitions 

Requires 
distress/impairmen
t; prevalence ~8-
12% for HSDD-like 
presentations 

 

Conclusion 
 

 

Synthesis of Findings 
 



This comprehensive review demonstrates that human sexuality is a profoundly complex 
phenomenon, an emergent property arising from the continuous and dynamic interplay of 
biological, psychological, and social systems. The scientific understanding of sexual response 
has undergone a critical evolution, moving away from simplistic, linear, and male-centric 
physiological models toward nuanced, context-aware frameworks that better capture the 
diversity of human experience. The recognition that female sexual response is often circular 
and motivated by intimacy, and the acknowledgment of the significant gap between genital 
and subjective arousal in women, represent paradigm shifts that have reshaped both basic 
science and clinical practice. 

 

Clinical Implications 
 

The clear implication of this integrated understanding is that the assessment and treatment 
of sexual dysfunction must be fundamentally biopsychosocial. For women presenting with 
low desire, a narrow focus on hormonal or vascular factors is insufficient; clinicians must 
prioritize an exploration of the relational context, psychological well-being, and personal 
history that shape her responsive desire. For men, while biological factors like vascular health 
and testosterone levels are paramount, it is equally critical to recognize the powerful role of 
performance anxiety and other psychological stressors that can initiate and perpetuate 
dysfunction. Treating the person, not just the symptom, is the cornerstone of effective sexual 
medicine. 

 

Future Directions 
 

While knowledge has advanced considerably, significant questions remain. There is a 
pressing need for more reliable, objective measures of sexual motivation and arousal, 
particularly in women, to move beyond a heavy reliance on subjective self-report.80 
Furthermore, as societies evolve, a deeper understanding is needed of how cultural shifts in 
gender roles, relationships, and technology interact with our ancient, evolved sexual 
psychology to shape the future of human mating and sexual health.81 Continued research at 
the intersection of neuroscience, psychology, and sociology will be essential to further 
unravel the intricate tapestry of human sexuality. 
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