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Sexual dysfunctions have a high prevalence in males and females, and an increase in 
research into its backgrounds, causes and treatment is clearly visible. Characterization 

of sexual dysfunctions is complex and often needs extensive clinical, psychological 
and psychiatric expertise to arrive at reliable diagnoses. The present volume illustrates 

various aspects involved in sexual (dys)functioning but also the complexity of the 
field. Premature ejaculation, erectile dysfunction, female interest/arousal disorder, 

hypogonadism, sexual side effects of antidepressants and circumcision are subject of 
the various contributions. The topics treated nicely illustrate the problems associated 

with sexual function and dysfunction, including lifestyle, biological, mental, 
sociocultural and religious aspects. The topics in this volume clearly demonstrate the 

importance of research on sexual functions and dysfunctions.
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Preface

The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) describes a plethora of
sexual dysfunctions in males and females illustrating the diversity and heterogeneity of sex‐
ual disorders. The characterization of a sexual dysfunction is a complex issue needing exten‐
sive clinical, psychological and psychiatric expertise to come to a reliable diagnosis and
includes many factors including partner, individual vulnerability and genetic, cultural, reli‐
gious and several medical factors. Sexual functioning and dysfunctioning involve complex
interactions of biological, sociocultural and psychological factors. In any case, problems
caused by interfering factors, like drugs, medicines, medical conditions or external stressors,
should be excluded before making a dedicated diagnosis.

The present volume illustrates various aspects involved in sexual (dys)functioning showing
the breadth of the field. Chapter 1 gives an introductory view on the field, introduces the
various chapters and shortly discusses progress in premature ejaculation and female sexual
interest and arousal disorder. Chapter 2 deals with an important male sexual problem, erec‐
tile dysfunction. Apart from an overview of the problems and causes of erectile dysfunc‐
tions, an extensive study is described where patients with various cardiovascular risks were
assessed on erectile problems using an extensive range of variables analyzed. Not surpris‐
ingly, a high incidence of erectile dysfunction was found in patients with high cardiovascu‐
lar risk factors. Interestingly, erectile dysfunction improved more if these cardiovascular risk
factors were strictly controlled. Such a study illustrates the importance of lifestyle factors in
the sexual well-being of males. In Chapter 3, an impressive overview is given on the role of
testosterone and particularly the lack or diminished levels of testosterone (hypogonadism)
in every aspect of sexual development and life. Ageing appears an important factor that is
associated with a gradual decrease in the amount of testosterone produced, and also life‐
style (obesity, metabolic syndrome, and the use of anabolic steroids) may lead to hypogo‐
nadism and associated sexual dysfunctions and complaints. In Chapter 4, sexual
dysfunctions occurring during major depression are discussed. Several sexual problems oc‐
cur both in male- and female-depressed patients. Many antidepressants and particularly se‐
lective serotonin reuptake inhibitors (SSRIs) induce sexual side effects in depressed patients
that further deteriorate the often-already present sexual problems. This is one of the main
reasons of treatment cessation. New antidepressants lacking these sexual side effects are
badly needed. The contribution describes an animal model in rodents with predictive and
face validity towards human (male) sexual behaviour and sensitivity towards sexual side
effects of potential antidepressants. Development of new antidepressants without such (sex‐
ual) side effects is a time-consuming and costly trajectory, but it is expected that such medi‐
cation will become available in the next decade. In the final chapter, a nice overview is given
of circumcision and the ideas, rituals and beliefs about its function. There are many opinions



about the role of circumcision in sexual functioning and dysfunctioning, and the chapter
nicely explains a lot of ideas and opinions on these items, including psychological, religious
and medical theories. It gives a welcome, broad overview of the many aspects involved in
thinking about sex and its dysfunctions.
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Chapter 1

Introductory Chapter: Sexual Dysfunction -

Introduction and Perspective

Berend Olivier

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/intechopen.69092

The fifth Diagnostic and Statistical Manual of Mental Disorders (DSM-5) of the American 
Psychiatric Association [1] gives the following classifications of sexual dysfunctions: delayed 
ejaculation, erectile disorder, female orgasmic disorder, female sexual interest/arousal disor-
der, genito-pelvic pain/penetration disorder, male hypoactive sexual desire disorder, prema-
ture (early) ejaculation, substance-/medication-induced sexual dysfunction, other specified 
sexual dysfunction, and unspecified sexual dysfunction. It is evident that sexual dysfunctions 
constitute a heterogeneous group of disorders. They are characterized by clinically significant 
disturbances to respond sexually or experience sexual pleasure. Determining the character of 
the sexual dysfunction is a complex issue, which needs extensive clinical and psychological/
psychiatric expertise in order to come to a correct clinical judgment and includes partner and 
relationship factors, individual vulnerability, psychiatric comorbidity, stressors, and cultural, 
religious, and medical factors.

Sexual functioning involves a complex interaction of biological, sociocultural, and psychological 
factors, which makes a clear diagnosis sometimes rather difficult. In any case, problems should 
be ruled out that are caused by interfering factors, like drugs, medicines, a medical condition 
(e.g., pelvic nerve damage) or external factors like partner violence, or other severe stressors.

In the present volume, four chapters are included that represent various aspects involved in 
sexual behavior and its dysfunctions in a very broad sense. These chapters also give a window 
on the complex issues involved in normal and dysfunctional sexual interactions.

In Chapter 2, the focus is on erectile disorder or erectile dysfunction. Erectile dysfunction (ED) 
is defined as a disorder that is characterized by the incapacity to sufficiently achieve and main-
tain an erection in order to enjoy a satisfactory sexual relationship. After premature ejaculation, 
it is the most frequent sexual dysfunction in men. Erectile disorder is frequently, but not always, 
associated with cardiovascular risk factors, and the authors describe and discuss an elegant 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



study in Spain, using a very extensive tool of methods and measures on a large cohort of males. 
The results indicate a high prevalence of erectile dysfunction in patients with high vascular 
risks. Improvement in erectile dysfunction was clearly associated with improved control of 
these cardiovascular risk factors. The study nicely illustrates the complexities involved in erec-
tile problems and also in the difficulties in treating them properly. Moreover, the authors dis-
cuss the various factors that influence erectile functions like aging, lifestyle (smoking, diet), high 
blood pressure, atherosclerosis, and blood pressure medications. Although modifying lifestyle 
risk factors may help, in many cases patients also need medications to improve or correct erec-
tile problems [2]. Phosphodiesterase type 5 inhibitors (PDE5i) have revolutionized ED treat-
ment, although there are limitations in their use (e.g., diabetes and nerve injury patients often 
respond poorly to PDE5i). In the last decade, several new treatment strategies for the treatment 
of ED have been pursued, aiming at treating underlying microvascular abnormalities, restoring 
smooth muscle contractility, preventing cavernosal fibrosis, promoting endothelial revascular-
ization, modulating neurohumoral pathways, and regenerating new penile tissue [3].

Hypogonadism is the decrease or absence of hormonal secretion from the gonads. In males, 
this condition is called androgen deficiency and is characterized by a decrease or absence of 
testosterone (T) secretion from the testes. T plays an essential role in normal male development 
starting from the very early stage in life (intrauterine) and is necessary for the emergence and 
maintenance of many male characteristics and functions, including body mass, bone density, 
libido, potency, and spermatogenesis. It is also indispensable for normal sexual functioning 
in adult life, and in puberty T is extremely important for a mature male phenotype at somatic 
and genital areas in the body. In Chapter 3, by Stolan and coworkers, an extensive overview is 
given on the role of T levels in normal sexual life and the dramatic effects of the consequences 
of hypogonadism, i.e., low T levels. Not only classical hypogonadic types, due to testicular 
disease or caused by central nervous system-, hypothalamic-, or hypophyseal-induced hypo-
gonadism are described, but also the important partial T deficiency coinciding with aging 
is discussed. Apart from those, not only secondary T deficiency may occur due to problems 
associated with enhanced body weight (frequently seen in diabetes and metabolic syndrome) 
but also hypogonadism due to the chronic use of anabolic steroids or after long and intense 
stress exposure, even in young men. The authors describe therapeutic approaches to each 
kind of hypogonadism, based on individualized treatment including lifestyle changes, weight 
loss, exercising, and supplemental therapy. Because normal testosterone levels play a decisive 
role in various aspects of daily sex life, like daily sexual day dreaming or sexual fantasies, it 
is extremely evident how important normal T levels are for male sexual well-being. It can be 
easily seen that hypogonadism may lead to various complaints in daily life and in particular 
sexual complaints.

Mood disorders, and in particular major depression, are very often associated with sexual 
dysfunctions, both in male and in female patients. Such sexual dysfunctions cover the whole 
domain of sexual problems including libido, delayed ejaculations, erectile, and orgasmic dis-
turbances. When major depression needs urgent treatment with an antidepressant, the latter 
often (and particularly with serotonergic antidepressants like selective serotonin reuptake 
inhibitors (SSRIs) and selective serotonin-norepinephrine reuptake inhibitors (SNRIs)) comes 
with additional sexual side effects. This makes the situation for the patient often unbearable 
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and frequently leads to ceasing the treatment. In Chapter 4 (Olivier and coworkers), the vari-
ous factors that are involved in the complex interaction between the primary disorder (major 
depression) and the unwanted sexual dysfunctions (both caused by the disease itself and by 
the sexual side effects of the antidepressant) are described, primarily focused on men (mainly 
because the female domain is less well investigated). It appears extremely difficult to disen-
tangle the intrinsic sexual problems associated with depression from those induced by the 
antidepressant. Sexual dysfunctions remain one of the important reasons to noncompliance 
to the drug treatment, even if the depressive mood is lifted and the patient feels better. One of 
the big challenges for research of new antidepressants is the design and development of such 
compounds without sexual side effects, although other side effects should also be avoided if 
possible. There is an ongoing heavy discussion on the therapeutic efficacy of antidepressants 
(and all other psychotropic agents) and their side effects [4]. This discussion and its implica-
tions make it very clear that we lack fundamental insight in the cause of psychiatric diseases 
(including depression) and that fundamental research into the mechanisms of action of “nor-
mal” functioning should lead to insight into pathological functioning. Only then, it might be 
possible to design and develop new psychotropic drugs, including antidepressants that are 
true “medicines” instead of drugs that merely treat “symptoms.” Fundamental research of 
the brain is often difficult to perform directly in man, and animal research can be of utmost 
importance, although always caution should be used in the translation from animal to man 
because of sometimes large species differences. Chapter 4 also describes such an approach for 
sexual side effects of (novel) antidepressants. Because sexual side effects of antidepressants, 
at least in men, are relatively well described in the literature [5], those antidepressants can 
be used in a translational animal model that is sensitive to sexual side effects. The rat model 
reflects several aspects of the sexual side effects of classical antidepressants (tricyclics, SSRIs, 
SNRIs, NRIs), including delayed onset of action and disappearing of the sexual side effects 
after stopping treatment. Two recently introduced antidepressants vilazodone and vortiox-
etine, according to clinical studies [6, 7], exert no or less sexual side effects in depressed 
patients compared to classic antidepressants, especially the SSRIs. These two compounds had 
no sexual side effects in the rat model of sexual behavior used in Chapter 4. The model has 
considerable translational validity and can and will be used for future studies into sexual 
side effects of new antidepressants. Moreover, the model can also be used for fundamental 
research into the brain mechanisms and circuitry underlying sexual behavior. Understanding 
the normal functioning and inducing perturbations in this circuitry might help in finding new 
ways to treat side effects of novel and “real” psychotropic medicines.

A topic not dealt with in the present contributions but related to the use of antidepressants and 
the sexual inhibitory effects of the latter (notably the SSRIs) is premature ejaculation, one of 
the sexual dysfunctions mentioned in DSM-5. Premature ejaculation (PE) has been defined as 
persistent or recurrent ejaculation occurring during partnered sexual activity within approx. 1 
minute following vaginal penetration and before the person wishes it. PE must be present for 
at least 6 months and must be present on practically all occasions of sexual activity and causes 
clinically significant distress in the individual. PE cannot be better explained by a nonsexual 
mental disorder or as a consequence of a severe relationship distress or other major stress-
ors and is not caused by the effects of a substance/medication or another medical condition. 
PE can be lifelong or acquired, generalized, or situational and may have mild ( intravaginal 
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ejaculation latency time (IELT) of 30–60 seconds), moderate (IELT of 15–30 seconds), or severe 
(IELT<15 seconds) effects. Treatment by selective serotonin reuptake inhibitors (SSRIs) has 
really led to a paradigm shift in the understanding and treatment of PE as all SSRIs exert 
ejaculation delaying effects in men with PE [8, 9]. Although the treatment of PE by SSRIs is 
“off-label,” it is the present therapy used for PE, notwithstanding the nonsexual side effects 
and the need to take the medication daily and permanently [10]. An ideal anti-PE medication 
would be “on demand,” that can be taken shortly (hours) before sexual activity. Although it 
still would come with side effects, it is assumed that many men may prefer the convenience 
of “on demand” dosing compared to daily and long-term dosing [11]. The search for an “on 
demand” treatment for PE has led to the development of dapoxetine, which has received 
approval for treatment of PE in many countries, although it has not been approved by the 
US Food and Drug Administration (FDA). Dapoxetine is a potent SSRI, and it is postulated 
that its rapid absorption and rapid appearance of peak plasma concentration combined with 
a relatively short half-life lead to an ideal pharmacokinetic profile for such an “on demand” 
profile. Dapoxetine has some minor “on demand” efficacy but clearly is not a breakthrough 
medicine in the treatment of PE [11]. Another SSRI, with a comparable profile as dapoxetine, 
DA-8031 is in development for PE, but efficacy data have not yet been elucidated [12, 13]. 
Several other approaches for treatment of PE are used or are in development, including local 
anesthetics (e.g., lidocaine) used as cream, gel, or spray, and are moderately effective in delay-
ing ejaculation [10]. Several other compounds with various mechanisms of action (tramadol, 
α1-adrenoceptor antagonists, oxytocin antagonists, modafinil, and botulin-A toxin) have been 
proposed in the treatment of PE but need extensive testing and will not reach the market soon.

Treatment of female sexual dysfunction lags behind the available male treatments (ED, PE, 
hypogonadism). Low sexual desire is the most common sexual complaint in women, and 
many females suffer from sexual dissatisfaction that often negatively interferes with quality 
of life. Initially, these sexual complaints were classified as hypoactive sexual desire disor-
der (HSDD) but have merged in DSM-5 with female sexual arousal disorder (FSAD) into 
the diagnosis of female sexual interest/arousal disorder (FSIAD). Most research up to now 
has been using HSDD as the most common sexual dysfunction disorder that affects many 
women all over the world. A recent study in the USA found that more than 7% of US women 
suffer from HSDD [14]. In 2012, the FDA approved flibanserin (Addyi™) for the treatment of 
premenstrual women with HSDD. Flibanserin is a 5-HT1A receptor agonist and 5-HT2A recep-
tor antagonist and has moderate pro-sexual activities [15]. Several other hormonal (testoster-
one) and pharmacological (buspirone, bupropion) drugs have been tested but have not led 
yet to approved pharmacotherapy for FSIAD. Currently, two drugs are under investigation 
for the treatment of FSIAD that combine a low dose of sublingual testosterone with either a 
PDE5i (sildenafil) or a partial 5-HT1A receptor agonist (buspirone) [16]. Sublingual T is rap-
idly absorbed, induces a rapid peak in T, and is eliminated within 2–3 h [16]. However, T 
induces an increase in sexual motivation 3–6 h after administration (therapeutic window). 
Administration of either sildenafil or buspirone in such a way that their therapeutic win-
dow coincides with that induced by T leads to rather strong pro-sexual effects [16]. The (T + 
PDE5i) treatment (Lybrido) appears particularly active in women with HSDD/FSIAD due to a 
relatively insensitive system for sexual cues and the (T + buspirone) treatment (Lybridos) for 
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HSDD/FSIAD women due to dysfunctional activation of sexual inhibitory mechanisms [16]. 
In a small study in women with SSRI-induced sexual dysfunction, both drug combinations 
also showed promising results [17]. Further development of these promising drugs will take 
time, but at least it indicates the possibility to develop efficient and innovative pharmacother-
apy for for FSIAD. Another potential medicine for FSIAD might come from influencing a com-
pletely different mechanism of action by bremelanotide, an agonist of melanocortin 3 (MC3) 
and MC4 receptors. Preliminary data are promising, but again further development need to 
show clear pro-sexual activity [15]. The positive message from all these developments is that 
the lack of effective medications to treat female sexual dysfunctions seems to come to an end.

Finally, in the last chapter by Egloff, various aspects of circumcision are described and dis-
cussed in a broad context. Biomedical, psychosomatic, psychotherapeutic, cultural, religious, 
clinical, and pharmacological aspects of circumcision are portrayed. The function of the fore-
skin, e.g., hygiene or protection of the glans penis, in normal (sexual) life is discussed, as well 
as in a clinical setting. Whether circumcision influences sexual behavior or may lead to sexual 
dysfunction, or, in contrast, improves sexual dysfunctions, is a matter of debate but certainly 
needs more research. The beauty of this chapter is that it adds a lot of additional facts and 
thoughts about the complexity of human sexuality.
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Abstract

Objectives: (1) Determine erectile dysfunction (ED) prevalence in patients with cardio‐
vascular risk factors (CVRF). (2) Assess ED incidence in relation to the extent of control‐
ling CVRF. Methodology: Patients: Enrolled participants came to the health centres in the 
study area. In accordance with the incidence of diseases with cardiovascular risks (CVR) 
in the Basic Health Regions of the study area, sample size was calculated with a 95% con‐
fidence interval and an alpha error of 0.005, resulting in a sample of 210 people, of which 
30 could not complete the study for various reasons (change of address, death, refused 
to complete questionnaire, etc.). A full awareness and diffusion campaign was organized 
with talks and leaflets. Letters: A standard letter was given to patients which explained 
the importance of sexual health, offering them an appointment with a DUE (Diploma in 
Nursing) survey taker. The questionnaire was devised by the research group and was 
given by a fully trained DUE survey taker. Previously, contact was made with all the 
health centres, physicians and nursing staff to give them information on ED and CVRF 
and to inform them about the work to be done in their health region. Those patients 
who did not come to the appointment were telephoned to insist on the importance of 
attending and completing the questionnaire. Variables analysis: We analysed age, level 
of education, civil status, height, weight and body mass index (BMI), SBP, DBP, smoking 
habit, number cigarettes/day, year smoking began, ex‐smoker, year smoking stopped, 
alcohol consumption, grams alcohol/week, as well as consumption of other drugs, fre‐
quency and type. Blood test: glucose, haemoglobin glycated haemoglobin, total choles‐
terol, LDL cholesterol, HDL cholesterol, triglycerides, artherogenic index, creatinine, 
urea, GOT, GPT, gamma‐GT and PSA. Urine test: micro‐albuminuria, proteinuria and 
creatinine clearance. ECG: Diabetes diagnosed at least 1 year ago and prescribed drugs 
to treat it. High blood pressure diagnosed at least 1 year ago and prescribed drugs to 
treat it. Dyslipidaemia (hypercholesterolaemia) diagnosed at least 1 year ago and pre‐
scribed drugs to treat it. Concomitant diseases of at least 1 year and drugs (up to 3) 
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SHIM questionnaire and ED according to SHIM. Statistical analysis: an observational, 
descriptive, analytical, cross‐sectional study. Qualitative variables are presented as exact 
values and a percentage; quantitative variables as the mean and standard deviation 
(SD). A means comparison was done with the Student’s t‐test for independent groups, 
or the Mann‐Whitney U test if normality conditions (using the Kolmogorov‐Smirnoff or 
Shapiro‐Wilks test) were not fulfilled. The chi‐squared test was used for qualitative vari‐
ables. Results: Of the 210 selected people, 179 completed the questionnaire (85.2%). The 
mean age was 64.5 ± 11.6 years. When analysing all the study variables in relation to the 
main variable, presence or absence of ED, age played an important role in ED appearing 
as ED incidence rises with age. Blood pressure had no significant relationship with the 
studied variable, and the same hold for BMI and its subdivision into normal weight and 
obesity. As regards toxic habits, neither cigarette smoking nor alcohol consumption influ‐
enced the presence of ED. The same hold for the sociological‐type variables (civil states, 
level of education). Regarding the biochemical variables from blood tests, a significant 
relationship with the atherogenic index and its recoded variable at high and low athero‐
genic risk (p < 0.04) was noted. In the glycaemic profile, a glycaemia mean of 126 mg/dl 
was obtained in the ED presence group, which is the cut‐off point proposed by ADA117 
(American Diabetes Association) to consider a subject diabetic. Likewise, glycated hae‐
moglobin presented figures in the two groups can be considered an alternation of a 
practically diabetic glucose metabolism. In our study, the presence of diabetic disease, 
high blood pressure (HBP) and dyslipidaemia showed no significant relationship with 
ED presence for each disease. However, in the combination of these diseases, a statisti‐
cally significant relationship was seen when CVR increases, according to the Framinghan 
tables. Neither did each disease’s duration show a significant relationship with ED pres‐
ence nor significant differences for the drugs used to treat the three pathologies were 
found. The coronary risk calculated according to the Framinghan tables indicated a sta‐
tistically significant result, as did excessive risk (the difference between the coronary risk 
and the average assigned per age) for ED presence. The LISAT 8 test suggested that ED 
affected health‐associated quality of life and was statistically significant in two items of 
sex life and economic situation and was borderline statistically significant in the general 
life and working life items. Conclusions: There is a high ED prevalence in patients with 
high CVR. When ED improves, the better CVRFs are controlled. These patients’ pluripa‐
thology implies aggressive polymedication which doctors must consider as it increases 
the risk of ED.

Keywords: erectile dysfunction, cardiovascular risk, primary health care

1. Introduction

Erectile dysfunction (ED) is defined as a disorder characterized by the incapacity to suffi‐
ciently achieve and maintain an erection to enjoy a sexual relation and is, after premature 
ejaculation, the most common form of sexual dysfunction among men. The term ‘erectile dys‐
function’ is recommended instead of ‘impotence’ because it defines the problem more accu‐
rately and has less social connotations [1–3].

Most cases are of an organic origin frequently owing to vascular diseases that diminish the 
blood flow to the penis, but can also be the result of psychological, neurological, hormonal, 
cavernous alterations, combinations of these and even cultural‐type factors [2–4].
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The first known reliable population data available are those of Kinsey’s report dating back 
to 1948, in which 15,781 males aged 10–80 years participated who were stratified by ages, 
education and residence, of which only 4108 adults were assessed (older than 25 years), with 
half of these aged over 35 years and only 356 aged above 55 years. Therefore, conclusions are 
representative of males up to the age of 55 years and must be interpreted with caution for 
older populations. According to Kinsey’s report, ED affects less than 1% of the population 
aged under 30 years; less than 35% of the population up to the age of 45 years; and 6.7% of 
those aged 45–55 years; 25% of those over the age of 65 years, and up to 75% in males above 
the age of 80 years [3–6].

In 1994, the Massachusetts Male Aging Study (MMAS) was published, which studied a popu‐
lation of 1270 American males aged 40–70 years. Among its results, it is worth stressing an ED 
prevalence of 52 ± 1.23% (9.6% complete, 25.2% moderate, 17.2% minimum) and a 5% risk of 
suffering ED at the age of 40 years, which triples to 15% at the age of 70 years [6].

In 1996, the first epidemiological study in Spain, known by the Spanish acronym EDEM 
(Study into Male ED), was conducted with an ED‐based population. It included 2476 males 
aged between 25 and 70 years, and a simple overall self‐assessment question to categorize 
subjects with ED, as well as the IEFI’s (International Index of Erectile Function) erectile func‐
tion domain. ED prevalence rate in our country is 12.1% according to the simple question and 
19% according to the IEFI’s erectile function domain. After making population‐based estima‐
tions according to the corrected 1991 census, the number of Spanish males with some degree 
of ED ranges between 1 and 1.5 million, of whom around 850,000 have moderate or serious/
complete ED [6].

In 2002, a study appeared which was performed as part of Primary Health Care in Spain 
(Guirao Sánchez, the APLAUDE study) [7], with a sample of 125 patients. It discovered that 
two out of every three patients with ED had associated illnesses, and that one out of three was 
not aware of his health problem. The control of chronic diseases improved significantly, and 
three out of every four patients responded to sildenafil.

Presence of sexual alterations is frequent in cases of high blood pressure [8–14], and hyperten‐
sive patients can be considered individuals with a higher likelihood of becoming impotent as 
they face a triple threat: hypertension itself can diminish the production of neurotransmitters 
involved in erection; arterial consequences of hypertension that alter the arterial wall and 
hypertension treatment may alter the erectile cycle.

The effect that hypertension has on the arterial wall is known and exercised at two levels: 
diminishing arterial elasticity and being capable of causing endothelial lesion. In all bifur‐
cations of the arterial system, hypertension causes ‘uprooting’ of endothelial cells owing to 
increased blood flow clashing against the vascular wall. After every endothelial repair, these 
predilation zones become increasingly prone to new endothelial lesions since the structures 
exposed in each endothelial lesion induce platelets to cover the lesion [12–14].

Many medicines are able to altering men’s sexual function at different levels. Anti‐hyperten‐
sives are the main cause of medicine‐related impotence. They may cause impotence because 
they lower perfusion pressure at the cavernous hypogastric arterial level. The most common 
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drugs are methyldopa or clonidine, which act at two levels: centrally, by diminishing sex‐
ual desire, and peripherally, by making erection difficult. Apart from these sympatholyth‐
ics (including guanethidine, reserpine), alpha blockers, MAOI (nialamide) and vasodilators 
(hydralazine), beta blockers and diuretics, which are often used in combination in almost 
15–30% of treated individuals, also may cause impotence.

It is necessary to bear in mind that anti‐hypertensives are, in many cases, only a triggering fac‐
tor and reveals a latent lesion. This occurs when atheromatous lesions exist in penis arteries, 
which on itself are not sufficient to alter erection but may cause impotence when combined 
with a treatment that drops blood pressure and withdraws blood [12–17].

Sexual impotence affects diabetics [12–16] at an estimated percentage of between 30 and 50%. 
It is important to stress that impotence is established in most cases in the year before the dis‐
ease evolves. Nonetheless, and whatever the cause, diabetes causes 50% of cases of erectile 
alterations after it has gradually evolved over a 10‐year period. The cause is multifactorial, but 
arterial and neuronal lesions clearly predominate. An arterial lesion is not necessarily found 
in the presence of neuronal lesions.

In one study, the prevalence of risk factors in 440 individuals with ED [14], 30% diabetics were 
found. This implies that diabetes is significantly more common in the ED population than in 
the general population for similarly aged individuals.

Diabetic microangiopathy significantly diminishes arteries’ diameter (calibre) and reduces 
the blood flow required for erection. This is due to lesions forming that affect not only micro‐
vessels, but also surrounding interstitial tissue.

Disturbances in the bloodstream induced by diabetes also intervene in circulation alterations 
at the micro‐circulation level, along with structural alterations of this micro‐circulation. This 
phenomenon is linked to a higher proteins rate in the acute phase where fibrinogen is the 
most important of these proteins.

The vegetative neuropathy of diabetes affects the parasympathic medullary centres condi‐
tioning vesical atony and ED, since these are centres common to urination and erection [14].

Former studies have demonstrated that atherogenesis is responsible for LDL cholesterol 
although, in parallel, HDL cholesterol acts as a protector. Total cholesterol, therefore, reflects 
cholesterol in various lipoproteins, of which two factors play an opposing role in vascular 
diseases genesis [16–18].

Lipids’ isolated or associated role in altering the metabolism in terms of participating in the 
organic disorder of ED is an important one, be it less significant than the action of tobacco 
or diabetes. Total cholesterol appears to play a more important role than triglycerides in the 
pathogenicity of lipid‐caused metabolism alterations in ED. Its rate increases with age in indi‐
viduals whose alteration has an arterial component.

Despite its high prevalence and unquestionable impact on men’s self‐esteem and quality of 
life, ED is still under‐diagnosed owing to the social and cultural environment that leads to 
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fear and shame to consult it. In the next part, we describe a study into many factors probably 
involved in the prevalence of ED.

1.1. An observational, descriptive, analytical, cross‐sectional study

The study was initiated at primary care in the area of Albacete county (Spain), in rural area as 
well as in an urban area. Three health centres participated in total.

The enrolled participants included in this study were those who visited the health centres.

In accordance with the cardiovascular risk (CVR) diseases incidence in the basic health regions 
of the study area [36], sample size was calculated with a 95% confidence interval and an alpha 
error of 0.005, which resulted in a sample of 210 people, of which 30 finally did not complete 
the study for various reasons (change of address, death, refusal to complete the questionnaire, 
etc.). The sample was chosen from the population in the basic health regions of the study area 
with CVR diseases.

Adequate awareness and diffusion tasks were carried out in the study population by means of:

1. Awareness talks: Three awareness talks were organised on ED to the population of Albacete.

2. Leaflets.

3. Letters: A standard type letter was given to patients which explained the importance of 
sexual health, and they were asked to an appointment with the DUE survey taker.

The questionnaire was devised by the research group and was conducted by a trained DUE 
survey taker.

A letter of presentation was sent by the research team informing about the work project to be 
conducted in the provinces of Albacete and Cuenca.

A second letter was sent inviting people to an appointment at their respective health centre on 
a given date and at a given time.

The research team and survey takers (DUE) met on several occasions to detail and plan the 
work. The time to perform the fieldwork took 6 months.

Previously, contact was made with all the health centres, doctors and nurses, offering them 
information via a colloquium on ED and CVRF and to inform them about the work to be done 
in their health region.

Those patients who did not come to the appointment were telephoned to insist on the impor‐
tance of going to the appointment and completing the questionnaire.

Questionnaires were conducted in the time and manner agreed upon for their analysis.

The results obtained from the questionnaires were read by the research team to avoid any 
reading bias (see Tables 1 and 2).
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Quantitative variables Absence ED Presence ED p

Age (years), average (SD) 54.8 (10.97) 66.96 (10.38) 0.000*

BMI (kg/m2), average (SD) 30.3 (3.5) 29.01 (3.9) 0.18

Blood pressure 137.03 (20.9) 137.3 (10.12) 0.91

PAS (mm/hg), average (DE) 80.9 (10.1) 80.2 (9.05) 0.69

PAD 56.1 (19.11) 57.2 (16.1) 0.74

TA differential

Cigarettes/day: average (SD) 18 (11.9) 15.25 (9.9) 0.45

Packs/year: average (SD) 23.5 (16) 29.7 (19.8) 0.42

Years smoking: average (SD) 35.1 (10.3) 42.4 (12.1) 0.1

Age start smoking: average (SD) 17 (4.5) 19,5 (8.4) 0.34

Grams/week alcohol: average (SD) 154.6 (109.3) 139.1 (110.4) 0.55

Glycemia: (mg/dl), average (SD) 120.5 (40.9) 126.5 (48.3) 0.59

Glycated haemoglobin, average (SD) 6.3 (1.5) 6.6 (1.5) 0.37

Total cholesterol: (mg/dl), average (SD) 208.3 (39.4) 205.5 (39.5) 0.7

LDL‐cholesterol: (mg/dl), average (SD) 130.3 (33.1) 127.9 (34.9) 0.7

HDL‐cholesterol: (mg/dl), average (SD) 46.9 (10,7) 51.8 (12.5) 0.034*

No HDL cholesterol: (mg/dl), average (SD) 161.4 (40.3) 153,8 (41.1) 0.3

Triglycerides: (mg/dl), average (SD) 170.7 (70,9) 144.5 (112) 0.3

Atherogenic index: average (SD) 4.7 (1.3) 4.2 (1.3) 0.047*

Creatinine: (mg/dl), average (SD) 1.00 (0.2) 0.99 (0.2) 0.8

Uric acid: (mg/dl), average (SD) 5.9 (1.5) 5.6 (1.5) 0.37

Urea: (mg/dl), average (SD) 39.4 (14.1) 41.2 (10.0) 0.5

SGOT: (U/L), average (SD) 27.1 (9.8) 22.8 (12.3) 0.15

SGPT: (U/L): average (SD) 34.7 (19.0) 23.3 (12.1) 0.001*

Gamma‐GT: ( U/L), average (SD) 63.2 (110.9) 29.8 (15.5) 0.008*

PSA: (ng/ml), average (SD) 2.4 (3.7) 2.9 (4.0) 0,8

MAU: 15.4 (31.7) 6.5 (8.0) 0.1

Proteinuria: 0.07 (0.2) 3.16 (16.9) 0.6

Score LISAT‐8: average (SD) 39.4 (6,1) 32.6 (7.0) 0.000*

Diabetes last: (years), average (SD) 6.8 (4.8) 9.3 (8.2) 0.11

HTA last: (years), average (SD) 6.6 (4.8) 10.5 (10.0) 0.17

Dyslipidemia last: (years), average (SD) 6.1 (6.5) 7.4 (5.5) 0.5

Coronary risk (Framinghan) 36 (20.5%) 140 (79.5%) 0.033*

Risk excess (differ between coronary risk 
and average risk)

36 (20.5%) 140 (79.5%) 0.012*

*p < 0.05: statistically significant.

Table 1. Description of variables in relation to the main variable: ED (presence or absence) in the sample surveyed.
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Quantitative variables Absence ED Presence ED p
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Variables Absence ED Presence ED p

Age groups

31–55 years 19 (50%) 19 (50%) 0.000*

56–70 years 14 (17.5%) 66 (82.5%)

71–86 years 3 (4.9%) 58 (95.1%)

Civil status

Married 26 (19.4%) 108 (80.6%) 0.6

Living single 6 (24%) 19 (76%)

Studies

No studies 6 (15.4%) 33 (84.6%) 0.23

Primary studies 9 (14.1%) 55 (85.9%)

Others 7 (29.2%) 17 (70.8%)

BMI

Normoweight 16 (25%) 48 (75%) 0.22

Obesity 20 (17.4%) 95 (82.6%)

Tobacco consumption

No 7 (17.5%) 33 (82.5%) 0.39

Daily 12 (27.3%) 32 (72.7%)

Ex‐smoker 17 (17.9%) 78 (82.1%)

Type of ex‐smoker

1–5 years 6 (28.6%) 15 (71.4%) 0.2

Over 5 years 11 (15.5%) 60 (84.5%)

Alcohol consumption

Nothing 13 (18.8%) 56 (81.2%) 0.7

1–80 g/week 8 (17.4%) 38 (82.6%)

Over 80 g/week 15 (23.4%) 49 (76.6%)

Atherogenic

<5 (low risk) 22 (16.8%) 109 (83.2%) 0.04*

>5 (high risk) 14 (31.1%) 31 (68.9%)

Diabetes

No 13 (21.7%) 47 (78.3%) 0.7

Yes 23 (19.3%) 96 (80.7%)

Hypertension

No 16 (21.1%) 60 (78.9%) 0.8

Yes 20 (19.4%) 83 (80.6%)

Dyslipidemia

No 20 (18.7%) 87 (81.3%) 0.6

Yes 16 (22.2%) 56 (77.6%)
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2. Variables analysis

• Age.

• Level of education.

• Civil status.

• Height, weight and body mass index (BMI).

• SBP and DBP.

• Smoking habit, number of cigarettes/day, year smoking started, ex‐smoker, year smoking 
stopped.

• Alcohol consumption, grams alcohol/week.

• Consumption of other drugs, frequency and type.

• Blood test: glucose, glycated haemoglobin, total cholesterol, LDL cholesterol, HDL choles‐
terol, triglycerides, atherogenic index, creatinine, urea, GOT, GPT, gamma‐GT and PSA.

• Urine test: microalbuminuria, proteinuria and creatinine clearance.

• Electrocardiogram (ECG).

• Diabetes diagnosed at least 1 year ago and prescribed drugs to treat it.

• High blood pressure diagnosed at least 1 year ago and prescribed drugs to treat it.

• Dyslipidaemia (hypercholesterolemia) diagnosed at least 1 year ago and prescribed drugs 
to treat it.

• Concomitant diseases of at least 1 year and drugs (up to three).

• SHIM questionnaire and ED according to SHIM.

Variables Absence ED Presence ED p

Diabetes drugs

Can produce ED 8 (14.5%) 47 (85.5%) 0.22

No produce ED 15 (23.4%) 49 (76.6%)

Hypertension drugs

Can produce ED 16 (19.8%) 65 (80.2%) 0.85

No produce ED 3 (21.4%) 11 (78.6%)

*p < 0.05: statistically significant.

Table 2. Description of qualitative variables in relation to the main variable: ED (presence or absence) in the sample 
surveyed.
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• LISAT‐8 questionnaire set out per items:

• LISAT‐8 Variable Test:

To all those surveyed, a quality‐of‐life test was provided, the LISAT‐8. The Quality of Life 
Satisfaction questionnaire of Fugl‐Meyer et al., or LISAT‐8, is a list or inventory that assesses 
the satisfaction of the life of the adult population undergoing rehabilitation programmes, 
which have later been studied in ED patients. This list has been validated in several lan‐
guages, including Spanish, in a masculine population with ED. This self‐assessment question‐
naire contains eight items that score on a Likert‐type scale [31–35]:

(1) Highly insatisfactory; (2) insatisfactory; (3) somewhat insatisfactory; (4) somewhat sat‐
isfactory; (5) satisfactory and (6) highly satisfactory, which measure satisfaction with eight 
different facets of the patient’s life: life in general, sex life, relations with partner, family life, 
relations with friends and people known, entertainment, occupational situation and eco‐
nomic situation.

2.1. Statistical analysis

The qualitative variables are presented as the exact value and percentages, while the quantita‐
tive values are mean and standard deviation (SD).

Statistical comparison between means used the Student’s t test for independent groups or the 
Mann‐Whitney U test was used if normality conditions (using the Kolmogorov‐Smirnoff or 
the Shapiro‐Wilks test) were not fulfilled. A chi‐squared test was done with the qualitative 
variables.

3. Results

Of the 210 people selected, 179 correctly completed the questionnaire, 85.2%. The mean age 
was 64.5 ± 11.6 years.

When analysing all study variables in relation to the main variable, presence or absence 
of ED, age was seen to play an important role as ED incidence increased with age to reach 
95% in the 71–86 years age group as opposed to 5% when ED was absent. Blood pressure 
showed no significant relationship in connection with the studied variable, and the same 
holds for BMI and its subdivision into two ranges: normal weight and obese. Neither ciga‐
rette smoking nor alcohol consumption appeared to influence the presence of ED. Likewise, 
the sociological‐type variables (civil status, level of education) presented no significant 
relationship.

With the biochemical variables collected from blood tests, we found a significant relation‐
ship with the atherogenic index and its variable recoded as a high and low atherogenic risk 
(p < 0.04). A mean of glycaemia of 126 mg/dl was obtained in the group in which ED was pres‐
ent, which is the cut‐off point proposed by the ADA117 (American Diabetes Association) to 
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consider a subject diabetic. Similarly, glycated haemoglobin showed data in the two groups, 
which could be considered an almost diabetic alteration to glucose metabolism.

In the hepatic profile, it is worth stressing that GPT transaminases and gamma GT showed 
a statistically significant relationship with ED presence. No significant results were obtained 
with the other parameters.

With the presence of diabetes, HBP and dyslipidaemia, this study revealed no significant rela‐
tionship in relation to ED presence for each disease. However, a statistically significant asso‐
ciation with these diseases was observed when CVR increased, according to the Framinghan 

Graph 1. The LISAT‐8 questionnaire results. Sexual life, p < 0.00001 (statistically significant).
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tables (based on the study of Wilson et al. published in Circulation [61] (known as Framinghan 
study) to calculate the coronary risk in patients of our study).

Disease duration showed no such significant relationship, and the same holds for the drugs 
used to treat these three pathologies [37–39].

The coronary risk calculated according to the Framinghan tables obtained a statistically sig‐
nificant result, similarly to excess risk (the difference between coronary risk and the average 
risk assigned for each age) for the presence of ED.

No significant relationship was found for the diseases associated with these three patholo‐
gies (p < 0.46), but the drugs used for their treatment showed a relationship close to statistical 
significance (p < 0.07) [40–48].

In our study, the LISAT 8 test demonstrated that ED affected significantly health‐associated 
quality of life, for two items, sex life and economic situation were statistically significant 
(see Graph 1), and the other general life and working life items tended to significance (see 
Graph 2). A significant relationship was also noted in the LISAT test score and was signifi‐
cantly lower among individuals with ED. Furthermore, a statistical relationship was seen 
when grouping the eight items into three dimensions or scales with love life and emotional 
life, a relationship close to significance was noted for those satisfied with the occupational 
life or the economic dimension, but no relationship was seen with the social life dimension 
[31–35].

Graph 2. Distribution of age groups in the sample surveyed. General life, p < 0.007 (not statistically significant).
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4. Discussion

Erectile dysfunction is defined as being unable to sufficiently obtain and maintain an erection 
to enjoy sexual satisfaction [1–6].

In the past, both physicians and the general population considered ED an inevitable conse‐
quence of age. Yet, our knowledge of masculine sexual function and dysfunction is increas‐
ing, and there is an important wide therapeutic range that needs to be explored. The World 
Health Organisation (WHO) has defined sexual health as a basic human right which includes 
the capacity to enjoy and control sexual behaviour, as a freedom that neither inhibits sexual 
responses nor is detrimental for sexual relations because of fear, shame, sense of guilt, false 
beliefs or other factors, and as a freedom so that organic diseases and other deficiencies do 
not interfere with either sexual or reproductive function. The WHO acknowledges ED as a 
health problem with the same degree of invalidity and severity as rheumatoid arthritis and 
heart angina [8–30].

Despite not being a pathology implying vital risk, ED greatly affects quality of life and could 
be a first sign of a serious underlying disease and is therefore of interest in patients who come 
to primary health care (PHC) consultations for this pathology [31–35].

Erectile dysfunction is a health problem and, unlike the traditional concept of it being merely 
a consequence of ageing, today it is considered a highly prevalent pathology. Apart from 
psychological factors to which much importance was attached in the 1950–1970s, the organic 
causes in the population assessed by the PHC are particularly interesting. Indeed in the NIH’s 
consensus conference in 1993, it was assumed that most organic ED cases are associated with 
vascular risk factors: diabetes, hypercholesterolaemia, hypertension and smoking [9–17].

Atherosclerosis is the cause of 40% of ED cases in men aged over 50. Moreover, it damages 
endothelium and smooth muscle of the sinusoids of cavernous bodies, which makes the 
relaxation of arteries and smooth sinusoidal muscle in men difficult. This poor relaxation of 
smooth muscle in men is the most important pathogenic factor of ED [3].

Cardiac ischaemia, HBP, diabetes mellitus (DM), hyperlipidaemia, and smoking are patho‐
logical processes, which are indirectly associated with ED given their implication in the for‐
mation of atherosclerotic plates. Increased total cholesterol or LDL‐c and lowered HDL‐c are 
associated with arterial failure [37–40].

The relationship between ED and HBP is clearly well‐established, which was confirmed by a 
study of Cuellar et al., who found a 46.5% prevalence for ED in patients with HBP. This high 
prevalence of ED in hypertensive patients can be basically due to two reasons: the lesions that 
HBP causes in arteries and the endothelium of cavernous bodies, and the effects on erections 
that anti‐hypertensives may bring about [48–54].

As regards DM, ED prevalence varies between 20 and 50%. In Spain, a recent study places 
prevalence at 15.6% for diabetics type 1 and at 29.6% for diabetics type 2. The appearance of ED 
tends to take place before 10 years have elapsed since diagnosing DM. The occurrence of ED is 
between 10 and 15 years earlier among diabetics than in the general population; 12% of patients 
have ED as their first symptom of diabetes. Studies done in Italy and Spain have demonstrated 
that ED in patients with DM type 2 can be an indicator of a silent ischaemic cardiopathy [44–47].
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ED presence in our study is associated with a significant index of patients with high CVR, 
which is substantially higher than that considered in other works which also include patients 
without CVRF. In relation to other studies, the differences in prevalence found could be due 
to these studies also including patients with no CVR.

In our study, we have been able to verify how vascular risk factors show high prevalence; we 
can observe how the mean figures for both glycaemia and glycated haemoglobin are clearly 
pathologic, and how 80.7% of diabetics present ED (See Graph 3). The HBP figures also reveal 
that hypertensive patients present 80.6% of ED (see Graph 4). Moreover, 77.6% of patients 

Graph 3. Diabetes%. N.S.

Graph 4. HBP%. N.S.
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with dyslipidaemia show ED as opposed to 22.4% who do not. Our study also reveals that 
72.7% of those who report smoking daily have ED.

Using the atherogenic index and CVR, and according to the Framinghan tables, the overall 
assessment indicates a highly significant relationship with ED [36–42] (see Graph 5).

Graph 5. Coronary risk (Framinghan) %, p < 0.033.
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It is worthwhile highlighting the consumption of drugs related with ED as none of them actu‐
ally mention this side effect in their technical information, and many others do not consider 
it either. It is assumed that beta‐blockers cause ED, but the effect of beta‐adrenergics is rarely 
evaluated (or they are thought to not cause erectile alterations), yet terbutaline and salbuta‐
mol (greatly consumed in our sample) are indicated treatments in priapism with a subsequent 
effect on ED. This study shows a tendency to statistical significance between the consumption 
of certain drugs to treat associated diseases and ED, which confirms the suspicions of the 
relationship between these drugs and ED [41–45, 54–60].

From our study, the following conclusions may be drawn:

1. There is a high prevalence of erectile dysfunction in patients with high cardiovascular risk.

2. Advanced age is a risk factor for erectile dysfunction.

3. Erectile dysfunction improves if cardiovascular risk factors are better controlled.

4. Our patients’ pluripathology status implies aggressive polymedication, which the doctor 
must consider as it increases the risk of erectile dysfunction.

5. Erectile dysfunction has a negative effect on quality of life and especially affects physical 
aspects, love life and life with a partner.
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Abstract

Normal testosterone level is influencing all the steps of the male psychosexual devel-
opment: intrauterine neonatal and final psychosexual development.. At pubertal stage, 
the quality of testosterone secretion is conditioning the development of the mature male 
phenotype. In adult life, eugonadism sustains desire, arousal, determines spontaneous 
erections, facilitates stimulated erection, influencing the response rate to medication. 
Moreover, eugonadism sustain daydreaming and phantasies, both needed for a normal 
sexual life. The pathogenic mechanism of all these actions is presented. Talking about 
hypogonadism means not only the classical types of hypogonadism: due to classical 
testicular disease of central, hypothalamic and hypophysis disease, but also the partial 
testosterone deficiency induces by aging (late onset hypogonadism), weight increase (up 
to 30% of males with metabolic syndrome and 50% of males with diabetes) or secondary 
hypogonadism described in chronic use of steroids or after long exposure to stress, espe-
cially in young males. All these types of hypogonadism, that affect young, middle aged 
or old males will be presented separately. A therapeutic approach that is individualized 
for each type of hypogonadism, should consider positive and possible negative effects 
and all alternatives will be presented: life style changes, sustained weight loss, increase 
exercise, supplemental therapy, pro fertility treatment.

Keywords: male sexual function, hypogonadism, late-onset hypogonadism, testosterone, 
supplemental treatment

1. Introduction

Testosterone is an essential hormone that influences part of sexual function in males.

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Androgens directly influence the formation of male genital structures as an active process, 
start in the intrauterine life, sustain the phenotypic complete adult male pattern during devel-
opment in puberty, and maintain the male phenotype during the entire life. Also androgens, 
together with other sexual steroids, do regulate sexual behavior, testosterone being the prin-
cipal determinant of the sex drive not only in males but also in females. Male sexual response 
involves the presence of erection, a phenomenon influenced/sustained and modulated by 
testosterone levels. In these cases, the response rate to treatment is also dependent on the 
intratesticular testosterone. Psychosexual development is also conditioned by testosterone 
presence during childhood and puberty. Testosterone deficiency, regardless of inherited 
diseases, iatrogenic causes, metabolic disease or acquired causes, will impair normal sexual 
life and will condition the response to hormonal and non-hormonal treatment. Testosterone 
deficiency should be considered not only in the classical hypogonadism cases, with central 
or peripheral forms of disease, but also in the more frequent cause of subclinical, late onset 
of disease that affects half of the diabetic population, 30% of the metabolic syndrome male 
population and some of the elderly male population.

2. Role of testosterone in sexual function in males

Normal sexuality in both male and women presumes a normal phenotypic structure, sexual 
identity development and sexual orientation. Especially in males, testosterone influences 
all aspects of normal sexual function. In order to develop a normal sexual response, we 
need complete, congruent or not, sexual structures, sexual development and psychosexual 
components.

2.1. Testosterone effects in male sexualization: organic aspects

After the fertilization of the egg, the chromosomal sex is formed. According to the karyoptype 
[1], there are two ways of evolution:

The active way: In the presence of the sexual active chromosome Y, mainly the SRY gene, located 
on the short arm, favors the preprogrammed male gonadic development. The expression of SRY 
induces the organization of indifferent gonads to Sertoli cell differentiation [2], Antimullerian 
hormone production (AMH) [3], and secondary to testosterone synthesis from the Leydig cells 
[4]. The androgen presence will generate the evolution of Wolff tract structure (paracrine effect 
on the homonymous site) masculinization of the external genitals (weeks 12–16) and involution 
of Muller tract structures. Notably, testosterone in order to be active at the external genital ridge 
has to be converted to 5 α-dihydrotestosterone. Also, the testicular descent from the abdominal 
cavity is a dihydrotestosterone-dependent phenomenon. Normal testosterone levels, normal 
enzymatic apparatus and also normal testosterone receptor activity are needed to obtain the 
physiological effects.

The passive way: Feminization appears only in the absence of active Y chromosome expressing 
SRY gene, when regardless of the karyotype (46XX, 46 XY, 45X, 45 XX/45 XY), their  evolution 
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follows the free, automatic female gonad development, that only starts after the 3rd month of 
intra-gestational development [5]. In the absence of testosterone, there is an involution of the 
Wolff tract structures with a spontaneous, preprogramed differentiation of Muller tract struc-
tures: fallopian tubes, uterus and superior one-third of the vagina. Figure 1 summarizes the 
intrauterine changes in the genital area in both the sexes.

We can consider that the steroids have a major function in somatosexual development: orga-
nizational function—in the development phases, causing permanent changes in the body but 
also in the brain, and an activational function, active later in life, which will guide behavior.

The dismorphic brain changes are described by numerous studies. Testosterone is considered 
to be anxiolytic, anti-depressant and facilitates spatial abilities [6].

The postnatal somatosexual differentiation comprises small changes during early childhood. 
There are minimal somatic differences between sexes, steroid-independent: more female sex 
babies, boys are lesser maturated compared to girls, growth increase sooner in girls than boys, 
with increased size of extremities, increased mandibula, flattening of the trunk with impor-
tant changes in cognition [7].

The puberty period represents the major second transformation period, both in genital and 
in nongenital spheres [8]. Secondary to the hypothalamus-hypophysis axis disinhibition, 

Figure 1. Scheme of the somatosexual differentiation in the intrauterine period.
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between 8 and 13 years of age in females and 9–13.5 years of age in boys, the production of sex-
ual steroids increases dramatically and significant bodily changes appear secondary to expo-
sure to sexual steroids. The somatic changes are measurable by the Tanner stage evaluation of 
secondary sexual characters (breast and pubic hair development in girls, external genitals and 
pubic hair in boys). In males, the following changes are described, all androgen dependent [9]: 
testosterone-dependent effects are increase in muscular mass, bone growth, growth of larynx 
and deepening of voice, inhibition of breast development, stimulation of spermatogenesis, 
whereas the dihydrotestosterone-dependent effects are phallic growth, development of pubic 
hair, and activity of sebaceous glands.

Table 1 summarizes the somatic changes observed in puberty, with the onset timing.

At the end of puberty, we have clear somatic differences between males and females, all sex-
ual steroid-dependent [8, 9]. Notably, the full male pattern is present at the end of puberty, 
but the complete emotional evolution is not yet present. This is a high-risk period for sexual 
experiences.

During adulthood, eugonadism is important to maintain and sustain the previous organic 
changes. It has only a permissive role for maintaining normal sexual responses.

Regardless of diseases, aging is associated with physiological hormonal changes. There are 
several studies [10–12] suggesting that aging is one of the major factors involved in sexual 

Male gender Mean age (years)

Increase penis length 11–12

Increase testes volume

Acne 12

Prostate growth 12.5

Pubarche (P2) 12–13

Growth spurt 12–13

Sesamoid bone 13

Accelerate increase in penis diameter 13–14

Axillary hair (AH1) 14–15

Pubarche (P4) 14.5

Voice change 14–15
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functional changes in males. There is physiological involution of all endocrine glands, with 
decreases in thyroid, adrenal and gonadal hormone production [12].

Many epidemiological studies describe a physiological decrease in total and free testosterone 
levels [13–15]. Many changes are described with important sexual symptoms, similar to the 
presence of overt hypogonadism, with important diseases linked to this testosterone defi-
ciency: bone demineralization [16], increased cardiovascular risk [17], frailty [18], weight gain 
[19], dyslipidemia [20] and increased general mortality [21–23].

2.2. Testosterone role in male sexuality: psychosexual aspects

The psychosexual development is conditioned from the beginning in neonatal life.

Psychosexual differentiation refers to gender identity, respectively, self-identification as male 
or female, gender role, comprising different behavior in males and females, gender orientation, 
representing the choice of sexual partner, respectively cognitive differences [24]. Classically, 
gender identity was considered imprinted postnatally only by social attitudes, words, fam-
ily dynamics, comparison of own body to pears, cultural differences, degree of exposure to 
nakedness [24], learning theory (gender identity is shaped by personal models and cultural 
influences, according to the interaction with parents), cognitive development theory (observa-
tion and imitation of behaviors appropriate for each gender), and biosocial interaction (society 
norms influencing subsequent behavior patterns in the childhood) [24].

Testosterone influences cell survival, anatomical connections and neurochemical activity, being 
responsible for brain differences in structure and function [25]. It is known that prenatal andro-
gen exposure influences children’s sex-typed play behavior [26]. Genetic diseases with abnor-
mal sexual steroid hormones can be used in the evaluation of sexual steroid impact on sexual 
identity: exposure to androgenic progestins increases male-typical behavior [27], and exposure 
to antiandrogenic products will decrease female-typical behaviors [28, 29]. There is a correla-
tion between testosterone levels in maternal blood and amniotic fluid and sex-type behavior 
in childhood [30, 31]. Also, the new explanation for the “toy theory” is that androgen exposure 
favors interest for space movements, by influencing the development of visual fields [32, 33].

There is clear evidence that testosterone and dihydrotestosterone exposure can influence 
gender identity [33, 34]. Androgens have a facilitating and not a determinant role in gender 
identity development [35].

During childhood, psychosexual development is mainly socially dependent and not steroid-
dependent: starting at approximately 1 year of age, boys and girls are aware of gender dif-
ferences at an age of 2–3 years of their own gender, at 3 years of the behavior that belongs 
to the gender role, and from age 5 they play with the same gender peers. Before the age of 6 
“sexual—genital” behaviors are reported but have no conscious significance, being just a plea-
sure action. After the age of 6 years, these behaviors are stable due to the juvenile pause. The 
development is free of androgen influence, due to the gonadostat inhibition, that stays till the 
spontaneous disinhibition of gonadotropic-gonadal axis. Still indirect effects are seen.
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Puberty is a period with important changes in psychosexual behavior. In early adolescence, 
exposure to increased testosterone levels in boys will induce increased aggression and social 
dominance [36], whereas premature estrogen exposure in girls will favor mood changes [37]. 
During puberty, steroid hormones-related changes in the frontal lobe are different in boys 
and girls, favoring phonological skills in women and special skills in boys [38].

The hormonal and physical changes that occur during puberty also contribute in indirect 
ways to differences between adolescent boys and adolescent girls. In girls, secondary sexual 
changes will induce social reactions from peers, parents, teachers, and friends. Adolescence is 
associated with changing social roles, and there is good reason to believe that gender social-
ization intensifies at that time of life [39, 40].

During adolescence typical sexual behaviors will appear: in early adolescence physical changes 
dominate, with insecurity, sexual curiosity and exploration. Auto stimulation is reactivated, 
typical sexual in this case, different from the unconscious stimulation in the early child-
hood period. Androgens are the most important hormones that induce sexual drive [41]. 
Monogamously focused relationships, growing maturity, and responsibility characterize mid-
dle adolescence, and late adolescence is the period of beginning of mature sexuality and accu-
mulation of sexual skills.

The relationship between testosterone and sexual behavior is more complex in humans than 
in animals, where sexual receptivity of the female and sexual interest in males is steroid-
dependent [42]. In humans, there is a complex interference between genetic, hormonal, cul-
tural, social, moral, and environmental influences.

In adults, testosterone sustains secondary sexual characters that were previously formed dur-
ing puberty and directly influences all levels of sexual behavior:

Sexual fantasies are linked to testosterone levels, with a bimodal relationship, testosterone 
favors phantasies, and phantasies affect the testosterone levels [43]. Low testosterone levels 
in adult males change sexual interest even at the level of sexual fantasies [44, 45]. Even day-
dreaming is modulated by normal testosterone levels [45, 46].

Autostimulation and sexual actions are active behaviors, dependent on testosterone levels. 
The best evaluation of testosterone’s involvement in these behaviors is represented by dif-
ferent hypogonadism males, due to different causes [47, 48]. Autostimulation is considered a 
testosterone-dependent behavior; some hypogonadism questionnaires (ANDROTEST) con-
sider impaired masturbation as a positive criterium for hypogonadism [49].

2.3. Testosterone implication in male sexual responses

The classic male sexual response as described by Masters’ and Johnson’ comprises the fol-
lowing event succession: excitement, plateau, orgasm, and resolution [42] corresponding to 
different levels of arousal.

The most important sign of excitement is the appearance of erection. There are three types of 
erections.
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2.3.1. Erection

Stimulated erection is the most complicated and sensitive type of erection, appearing trig-
gered by voluntary actions (kissing, touching, reading, seeing, and smelling), verbal or non-
verbal message, anyhow after an interaction with a partner, appearing within few seconds 
after correct sexual stimulation, regardless of the type of stimulation. After stimulation, the 
brain releases stimulatory neurotransmitters (dopamine, nitric oxide, oxytocin, serotonin), 
from oxytoninergic, serotonergic, and dopaminergic neurons located in “erection centers” 
in the limbic system (paraventricular and supraoptic nuclei) that will generate proerectile 
impulses via the parasympathetic system [50–53]. Parasympathetic impulses stimulate the 
spinal parasympathetic reflexogenic erection centers located at level S2–S4 [50] that will 
directly induce the vascular changes in the cavernous bodies, dilatation of arterioles, increased 
blow flow, decreased venous outflow due to compression of the subtunical venular plexuses, 
increase in oxygen pressure raising the penis, with subsidiary contraction of the ischiocaver-
nosus muscles.

Testosterone influences erection both at central and at peripheral levels.

At CNS level, testosterone stimulates the synthesis, storage and release of proerectile neu-
rotransmitters: dopamine, nitric oxide, and oxytocin [54–56].

At spinal level, the somatic innervation (motoneurons) of bulbo- and ischiocavernous muscles 
is testosterone-dependent, meaning that testosterone influences both the rigidity of the erec-
tion and the orgasmic capacity [57, 58].

At the corpus cavernous level, testosterone influences parasympathetic nerves that generate 
oxid nitric, facilitating NO secretion [59]. Testosterone also influences the quality of cavernous 
muscle relaxation, influencing the expression of alpha adrenoreceptors [60, 61]. Also, andro-
gen deprivation favors cavernous muscle smooth cells apoptosis [62].

Testosterone and its metabolites at both central and peripheral neural pathways are crucial 
for maintaining and restoring erectile capacity. The mechanism of enhanced erection with 
testosterone depends not only on the peripheral neural pathway but also on the central neural 
pathway.

• Spontaneous erections are automatic, not controlled by a specific emotional content or re-
sponse, being purely androgen-dependent. The mechanism of this erection is incompletely 
understood, but androgens play an important role [63, 64]. The role of this autonomous 
erection is nutritive for maintaining regular blood flow and oxygenation of the penis. Tes-
tosterone deficiency, depression, sleep apnea and altered REM phase sleep will impair this 
type of erection [65]. This type of erection is a very important diagnostic tool in the evalua-
tion of erectile dysfunction and differentiation of organic from psychogenic erections.

• Mechanical erection is the most “independent” type of erection to testosterone level. The 
somatic pathway is active in cases of stimulated central erections, but also independent, 
in local mechanical stimulation. Testosterone is indirectly influencing this type of erection 
only by changing the properties of the cavernous smooth muscle units.
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Desire is not present in the classical male sexual response but still is a very important step 
in male sexuality. Desire is considered to consist of a drive—biological component, cultural 
component (wish) and motivational component (individual and relational psychology) [66]. 
Testosterone and other androgens sustain the drive component [67].

3. Testosterone deficiency

In all cases of hypogonadism, major sexual symptoms are described [68–70]:

• Alteration of sexual desire and arousal with a significant decrease in frequency of sexual 
activity

• Decrease/altered quality of spontaneous erections

• Partial alteration of psychic erections: decrease in frequency, amplitude, and rigidity

• Alteration of orgasm and ejaculation proprieties

• Altered response to phosphodiesterase-5 inhibitors

The implication of testosterone deficiency is clear, but the level of deficiency where symptoms 
appear is still debatable. Effects of testosterone on sexual function are dose-dependent up to a 
level close to the lower limit of normal range. From this threshold level, the effects are maximal. 
In cases with testosterone levels very close to this limit, the benefits of testosterone replacement 
are minimal. Below the threshold, the sexual function is impaired [67]. Different thresholds 
are described according to the wanted effect of testosterone [71]. Also the threshold value is 
variable and may increase with aging concerning sexual function, higher testosterone levels 
are needed with aging for the same result [72], with possible individual values, according to 
personal sensitivity [73]. The prevalence of sexual symptoms increases as testosterone levels 
decrease: low libido and vigor for values lower than 15 nmol/L (4.3 ng/mL), disturbed sleep 
at values less than 10 nmol/L, neurovegetative symptoms and erectile dysfunction at values 
less than 8 nmol/L (2.3 ng/mL) [71] and 1.5–2 ng/mL for nocturnal erection [74]. Other studies 
describe other testosterone values: below 8.5 nmol/L for erectile dysfunction, below 11 nmol/L 
for decreased frequency of morning erections and below 13 nmol/L for diminished vigor [75].

Because of all this individual variability and also because of different testosterone thresholds 
for different symptoms, there is still no consensus from the major professional societies about 
the definition of hypogonadism [76–78].

3.1. Hypogonadism types

There are several types of hypogonadism that all lead to alteration of testosterone effects on 
target cells:

• Primary hypogonadism is due to different testicular causes: chromosomal diseases (Kline-
felter syndrome being the most frequent disease [79]) or testicular tumors with testosterone 
deficiency after treatment [80]. Orchitis, acquired anorchia, indiopathic testicular atrophy, 
congenital anorchia, 46 XY sexual development disorders, gonadal dysgenetic syndrome, 
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Noonan Syndrome or LH receptor mutations are other causes of possible primary hypo-
gonadism [76].

• Secondary hypogonadism is due to central, hypothalamic or hypophyseal causes: function-
al or tumoral hyperprolactinemia, Kallmann syndrome, isolated LH deficiency, pituitary 
adenomas, autoimmune hypophysitis, iatrogenic pituitary insufficient (surgery, radiother-
apy), CNS tumors Prader-Willi syndrome, congenital adrenal hyperplasia [76].

Both gonad and hypothalamus insufficiency: late onset hypogonadism due to aging or over-
weight or both is a typical mechanism that is seen in late onset hypogonadism. The hypo-
thalamic pulsatile secretion of gonadotropin-releasing hormone is blunted, due to increased 
hypothalamic sensitivity to negative feedback from the peripheral androgens, with preserva-
tion of the responsiveness of the pituitary gonadotrophs. From a peripheral point of view, 
testicular volume as well as Leydig cell mass and reserve function are diminished. There 
is a reduced testosterone secretion with associated loss of nycthemeral variability [81]. The 
combined defects are responsible for a progressive decrease of testosterone level with 1–2% 
per year [14]. Chronic ill men, obesity and metabolic syndrome also determine testosterone 
deficiency in high percentages with a variable prevalence of 25% [82] up to 50% [83]. Taken all 
into consideration up to 20% of all men over 60 years of age have inappropriate testosterone 
levels [84].

• Androgen receptor insensitivity/resistance is a very rare form of hypogonadism, due to 
total or partial androgen receptor insensitivity or 5-alpha reductase deficiency.

Regardless of type of hypogonadism, the clinical picture is dependent on the moment of onset 
of hypogonadism.

Prenatal testosterone deficiency will alter genital development, inducing all possible altera-
tion of external genital aspects and formation: hypospadias, with different severity degrees, 
cryptorhidia, and ambiguous external genitals to female external genitals. These anatomical 
changes will impair future sexual function. The changes are irreversible and need surgical 
treatment for correction. The general surgical rule is to make the surgical treatment as soon as 
possible and to choose the gender, which is easier to be achieved with reconstructive treatment 
[85] but also in accordance to the intrauterine hormonal exposure. The goal is to complete the 
surgical correction till the age of 2 [86]. It is also important to evaluate, in the presence of 
nonfunctional/dysgenetic gonads, to evaluate the malignancy potential and to make the right 
treatment choices [87]. The major problems in many cases are unrecognized and undiagnosed 
at birth and are difficult to treat after 2 years of age because of organic causes and also due 
to the already established gender identity, gender role and sexual orientation. Testosterone 
replacement treatment is imperative, following the moment of physiological onset.

In cases of prepubertal testosterone deficiency, we will always observe a delayed puberty, 
defined in boys as no secondary sexual characters (increase in testes) before the age of 14 [88]. 
In severe causes of hypogonadism, the clinical picture is typical: small testes, cryptorhidia, 
gynecomastia, high-pitched voice, constant linear growth, eunuchoid habitus, sparse body 
and facial hair, decreased bone and muscle mass. From a sexuality point of view, these boys do 
not show sexual interest, have a decreased tendency of autostimulation, and have decreased 
phantasies and dreams. Untreated hypogonadism will affect all the levels of sexuality, with no 
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normal development of sexuality. In the absence of normal androgen impregnation, there will 
be no erectile performance, altered sexual behavior, altered sense of well-being and globally 
affected sexual function [89]. If untreated, there will be no normal development of an adult 
male phenotype with serious impairment of sexual life.

Adult onset testosterone deficiency will induce different symptoms compared to previously 
mentioned forms of hypogonadism. The patients have normal developed genitals, normal 
developed secondary sexual characters, normal sexual function and behavior till the onset of 
hypogonadism. The clinical picture is dominated by metabolic and sexual symptoms. Sexual 
symptoms include loss of libido, erectile dysfunction, decrease in sexual phantasies, loss of 
body hair and hot flushes. Metabolic complications are loss of bone mass, sarcopenia, weight 
gain, increased body fat and increased vascular risk [90–92].

4. Treatment principles in testosterone deficiency in males

4.1. Life style changes

Life style changes are important only in late-onset hypogonadism, significant weight reduc-
tion, decrease of body fat and regular exercise can increase endogenous testosterone level 
[93, 94]. Life style changes can improve testosterone balance, in absence of active hormonal 
replacement treatment [95, 96] but unfortunately significant weight loss of more than 10% is 
difficult to maintain [96]. This is the motif for which, in majority of cases, supplemental treat-
ment is needed [97]. Even if possible results are interesting, in the testosterone normalization 
in diabetic and overweight patients with metabolic syndrome (what is this?), the compliance 
to sustained weight reduction is low in the long run, so decreased testosterone will reappear 
whenever a new weight increase occurs. Testosterone deficiency prevention is still a goal, with 
management and treatment of modifiable factors, such as weight control, regular sport activi-
ties, and decreased alcohol consumption, but in the majority of cases, it is difficult to sustain.

4.2. Testosterone supplemental therapy

Currently, testosterone supplemental therapy is the golden standard for management of tes-
tosterone deficiency symptoms, regardless of physical, psychological or sexual domains [98].

There is no clear consensus for an accepted lower limit of normal testosterone. Various guide-
lines for the diagnosis of hypogonadism are available: late-onset hypogonadism [78] (total tes-
tosterone < 8 nmol/L) should be treated with testosterone therapy, those with total testosterone 
level of 8–12 nmol/L and hypogonadal symptoms should be given a trial of testosterone replace-
ment therapy, and those with total testosterone level > 12 nmol/L are not hypogonadal and 
should not be treated [99]. Other guidelines recommend treatment for values below 8 nmol/L 
only in cases of physical symptoms [76, 100].

Testosterone measurements should be measured in the morning, between 07 and 11 AM, on 
two different days, and both values should be low in order to confirm the testosterone defi-
ciency. Total testosterone measurements are used in order to make a positive diagnosis.
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Interventional studies have shown a beneficial effect of testosterone replacement therapy on 
insulin resistance [101]. The increase in insulin sensitivity is present in obese men [102, 103], 
patients with heart failure [104], with better glycemic controls in diabetic males under testos-
terone replacement therapy [105, 106].

There are some recommendations of active testosterone screening in special risk categories of 
males [76, 100, 107]:

1. Type-2 diabetes mellitus

2. Metabolic syndrome

3. Moderate to severe chronic lung disease

4. Osteoporosis

5. History of infertility

6. Treatment with steroids, opiates and anticonvulsants

7. Alcohol abuse

8. ED or loss of spontaneous erections

9. Loss of sexual desire

The debate is around the type of symptoms that should be addressed for treatment. If correctly 
screened, with validated questionnaires, less than 5% of men with type-2 diabetes is asymp-
tomatic, free of altered erectile performance, no present ED or altered arousal capacity [108].

The main concern in recommended testosterone replacement therapy is the vascular safety 
[109–111] because of the suggestion of increased stroke risk, despite the reduction in major 
adverse cardiovascular events, as death, nonfatal myocardial infarction and stroke. Some 
studies suggest beneficial effects of testosterone on cardiovascular risk factors [112], low tes-
tosterone being associated with increased cardiac mortality [113, 114].

The benefits for the cardio metabolic risk profile are clear, not only in the direction of insulin 
sensitivity, as seen before, but untreated testosterone deficiency is also associated with a four-
fold risk of developing type-2 diabetes in men [97]. Some studies suggest that testosterone 
replacement therapy induces favorable changes in total and low-density lipoprotein profile, 
lipoprotein, body fat composition and glycated hemoglobin levels [108, 115, 116].

Recent studies showed different results suggesting an increase in vascular events in the 
presence of testosterone supplemental therapy [117–119]. Because of this opposing data, 
the FDA (Food and Drug Administration) still recommends that larger interventional stud-
ies are needed to have a definitive conclusion regarding testosterone treatment on cardiac 
safety [120]. Observational studies did not confirm the increase in cardiovascular events in 
long-term follow-up studies [121]. The EMA (European Medicines Agency) had agreed by 
consensus that there is no consistent evidence of an increased risk for heart problems with 
testosterone replacement in men lacking the hormone [122].
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However, caution should be taken in cases with preexisting cardiovascular disease, especially 
in cases with increased hematocrit levels, due to increased primary thrombotic risk [123, 124].

Similar unresolved issues are seen when evaluating the associated presence of the following:

• Obstructive sleep apnea, classically considered a contraindication for testosterone treat-
ment, because of neutral studies, with no worsening of the disease [125–127]

• Lower urinary tract symptoms, which do not worsen under testosterone treatment, as clas-
sically considered [128–130]

• Congestive heart failure is still a relative contraindications for replacement treatment, 
but controversial, since excellent results are seen in testosterone treatment in cases with 
well controlled congestive heart failure [131]. Maybe untreated/uncontrolled heart failure 
should be considered as a contraindication.

• Prostate safety: Prostate cancer is still a contraindication, but positive results start to emerge 
[76] with respect to lack of increased risk of prostate cancer under supplemental therapy. 
Also symptomatic hypogonadal men with localized prostate cancer, treated surgically, 
without active disease can be cautiously considered for testosterone therapy [132–134]

Taking all these recommendations into consideration, testosterone has clear benefits regard-
ing sexual health [97]. There is a significant effect on sexual desire, intercourse satisfaction 
and overall sexual satisfaction, when evaluated with FSFI questionnaire [135]. There are clear 
benefits on erectile function, with satisfactory sexual intercourses after at least 3 months of 
testosterone supplementation [135, 136]. Also, testosterone treatment, in hypogonadal men, 
improves the therapeutical response to phosphodiesterase-5 inhibitors [137], converting non-
responders to responders [138]. In general, testosterone supplementation has a positive effect 
on orgasmic and ejaculatory function [139]. Sexual interest appears after the first 3 weeks of 
use and reaches plateau in 6 weeks [136].

Except the late-onset hypogonadism, classical indications for testosterone supplementation 
are delayed puberty, Klinefelter syndrome, low bone mass in adult hypogonadism, hypopi-
tuitarism, and testicular dysgenesis. The therapy should be started at the appropriate age of 
puberty onset (in prepubertal forms of diseases) or after the clear diagnosis of hypogonadism 
(in postpubertal forms of diseases) [76]. Active follow-up should be performed in patients 
treated with testosterone supplementation therapy [76, 140]:

• Symptoms response at every visit, minimum after 3 months of treatment, and then annually.

• Formulation of specific adverse effects should be evaluated at each visit.

• Testosterone level should be measured periodically, for a correct supplemental therapy at 
3, 6 and 12 months after onset of the treatment.

• All and each adverse event should be reported immediately.

• Bone mineral density should be measured every 1–2 years

• PSA measurement should be performed every 3 months, in the 1st year of treatment and 
then annually
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However, caution should be taken in cases with preexisting cardiovascular disease, especially 
in cases with increased hematocrit levels, due to increased primary thrombotic risk [123, 124].

Similar unresolved issues are seen when evaluating the associated presence of the following:

• Obstructive sleep apnea, classically considered a contraindication for testosterone treat-
ment, because of neutral studies, with no worsening of the disease [125–127]

• Lower urinary tract symptoms, which do not worsen under testosterone treatment, as clas-
sically considered [128–130]

• Congestive heart failure is still a relative contraindications for replacement treatment, 
but controversial, since excellent results are seen in testosterone treatment in cases with 
well controlled congestive heart failure [131]. Maybe untreated/uncontrolled heart failure 
should be considered as a contraindication.

• Prostate safety: Prostate cancer is still a contraindication, but positive results start to emerge 
[76] with respect to lack of increased risk of prostate cancer under supplemental therapy. 
Also symptomatic hypogonadal men with localized prostate cancer, treated surgically, 
without active disease can be cautiously considered for testosterone therapy [132–134]

Taking all these recommendations into consideration, testosterone has clear benefits regard-
ing sexual health [97]. There is a significant effect on sexual desire, intercourse satisfaction 
and overall sexual satisfaction, when evaluated with FSFI questionnaire [135]. There are clear 
benefits on erectile function, with satisfactory sexual intercourses after at least 3 months of 
testosterone supplementation [135, 136]. Also, testosterone treatment, in hypogonadal men, 
improves the therapeutical response to phosphodiesterase-5 inhibitors [137], converting non-
responders to responders [138]. In general, testosterone supplementation has a positive effect 
on orgasmic and ejaculatory function [139]. Sexual interest appears after the first 3 weeks of 
use and reaches plateau in 6 weeks [136].

Except the late-onset hypogonadism, classical indications for testosterone supplementation 
are delayed puberty, Klinefelter syndrome, low bone mass in adult hypogonadism, hypopi-
tuitarism, and testicular dysgenesis. The therapy should be started at the appropriate age of 
puberty onset (in prepubertal forms of diseases) or after the clear diagnosis of hypogonadism 
(in postpubertal forms of diseases) [76]. Active follow-up should be performed in patients 
treated with testosterone supplementation therapy [76, 140]:

• Symptoms response at every visit, minimum after 3 months of treatment, and then annually.

• Formulation of specific adverse effects should be evaluated at each visit.

• Testosterone level should be measured periodically, for a correct supplemental therapy at 
3, 6 and 12 months after onset of the treatment.

• All and each adverse event should be reported immediately.

• Bone mineral density should be measured every 1–2 years

• PSA measurement should be performed every 3 months, in the 1st year of treatment and 
then annually
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• Hematocrit measurement should be monitored at 3, 6 and 12 months and, thereafter, 
annually. Whenever the levels increase above 0.54, testosterone treatment should be 
discontinued.

5. Conclusion

When we think about hypogonadism, we should keep in mind not only the classical types of 
hypogonadism due to classical testicular disease of central, hypothalamic and hypophyseal 
disease, but we should also emphasize the partial testosterone deficiency that is described 
due to age increase (late-onset hypogonadism) or secondary to weight increase (up to 30% of 
males with metabolic syndrome and 50% of males with diabetes) or the secondary hypogo-
nadism described after chronic use of steroids or after long exposure to stress, especially in 
young males. All these types of hypogonadism that affect young, middle-aged or old males 
are presented separately. The therapeutic approach should be individualized for each type of 
hypogonadism and should consider positive and possible negative effects. All alternatives are 
presented: life style changes, sustained weight loss, increased exercise, supplemental therapy 
and pro-fertility treatment.
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Abstract

Major depression is frequently associated with sexual dysfunctions. Most antidepres-
sants, especially selective serotonin reuptake inhibitors (SSRIs), induce additional sexual 
side effects and, although effective antidepressants, deteriorate sexual symptoms, which 
are the main reason that patients stop antidepressant treatment. Many strategies have 
been used to circumvent the additional sexual side effects, but results are rather disap-
pointing. Recently, new antidepressants have been introduced, vilazodone and vortiox-
etine, which seem to lack sexual side effects in the early registration trials. Much research 
with large numbers of depressed patients and adequate methodological tools still has to 
confirm in daily use the absence of sexual side effects of new antidepressants. Animal 
models that in an early phase of drug development may predict putative sexual side 
effects of new antidepressants are extremely useful and could speed up development of 
new antidepressants. A rat model of sexual behavior is described that has a very high 
predictive validity for sexual side effects in man. Several characteristics of present antide-
pressants with regard to sexual dysfunctions are also present in the rat model and estab-
lish its validity. The animal model can also be used in the search for new psychotropics 
without sexual side effects or for drugs with sexual stimulating activity.

Keywords: depression, sexual dysfunction, antidepressants, sexual side effects, SSRI, 
animal model

1. Introduction: depression and sexual (dys)function

Sexual functioning in humans is a very complex phenomenon and involves many inter-
acting processes that have been conceptualized as desire, arousal, and orgasm [1]. It is 
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plausible to imagine that disturbances in the networks steering the appropriate pro-
cesses may lead to disturbances in various aspects of sexual behavior or even to sexual 
dysfunction.

Major depression is often associated with sexual dysfunctions [2, 3]. Treatment of the 
depression with antidepressants complicates the situation considerably. Whereas some 
aspects of sexual functioning may improve, especially libido, others, notably erection and 
ejaculation may deteriorate. It is often difficult or impossible to ascertain what is caused by 
depression and what caused by the antidepressant, their interaction or even other factors. 
Lahon et al. [4] suggest that a complaint by a patient of sexual dysfunction might either 
indicate a failure to respond to treatment or the side effects of the drug. The large majority 
of commonly prescribed antidepressants are associated with sexual side effects, which often 
lead to noncompliance to the treatment. In an early study, Monteiro et al. [5] described that 
approx. 20% of patients treated with the tricyclic antidepressant clomipramine did stop 
treatment due to anorgasmia or delayed ejaculation. Although some clinicians were aware 
that antidepressants like tricyclics and monoamine oxidase (MAO) inhibitors induce sexual 
side effects [6], most clinicians were clearly unaware of such side effects. In the first decades 
of antidepressant use, other side effects like sedation, dizziness, hypotension, nausea, and 
anticholinergic effects were prominent. Only with the introduction of the serotonin reup-
take inhibitors (SSRIs), these “old” side effects were no longer troublesome leading to an 
“explosive” use of this new, safe antidepressant class. Gradually, it became clear that SSRI 
use was associated with sexual side effects [7]. In the last decade, attempts were made to 
develop and introduce new antidepressants with low(er) sexual side effects, e.g., vilazo-
done and vortioxetine.

Clinically, drug-induced sexual dysfunction should be recognized because of noncompliance 
to the treatment [8], but on the other side, it also may complicate recovery from depression, 
e.g., by decreasing patient’s self-esteem, self-worth, and competence and may put addi-
tional stress on relationships [9]. The latter authors give an excellent and extensive review 
on antidepressant-induced sexual dysfunction in men. This is an extremely complicated 
area because of the methodology used, the changes in the methodology over time, and the 
pharmacological differences in the various antidepressants and doses used. One of the most 
clear-cut differences, in the incidence of sexual side effects reported, has to do with instru-
ments used to inquire about them. Montejo-González et al. [10] showed a fourfold difference 
in the percentage of patients reporting sexual dysfunction spontaneously versus reporting 
after direct inquiry by the clinician. Almost all double-blind, placebo-controlled drug trials 
of antidepressants are performed by pharmaceutical companies. They often compare their 
product with a competitive drug already present in the market. If sexual side effect incidence 
is an important factor in the future marketing of the drug, the pharmaceutical company often 
uses a competing antidepressant with a known, high propensity to induce sexual side effects. 
Although this may lead to the suggestion of a lower propensity to induce such effects, in 
later clinical practice realistic data are materialized and often lead to a different profile. Many 
more serious issues cloud the interpretations of many studies into the sexual side effects of 
antidepressants [9].
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clear-cut differences, in the incidence of sexual side effects reported, has to do with instru-
ments used to inquire about them. Montejo-González et al. [10] showed a fourfold difference 
in the percentage of patients reporting sexual dysfunction spontaneously versus reporting 
after direct inquiry by the clinician. Almost all double-blind, placebo-controlled drug trials 
of antidepressants are performed by pharmaceutical companies. They often compare their 
product with a competitive drug already present in the market. If sexual side effect incidence 
is an important factor in the future marketing of the drug, the pharmaceutical company often 
uses a competing antidepressant with a known, high propensity to induce sexual side effects. 
Although this may lead to the suggestion of a lower propensity to induce such effects, in 
later clinical practice realistic data are materialized and often lead to a different profile. Many 
more serious issues cloud the interpretations of many studies into the sexual side effects of 
antidepressants [9].
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2. What are the sexual side effects of antidepressants in men?
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nergic” TCA known, pointed to an important role of serotonin in the induction of such effects.

Not surprisingly, most controlled (placebo-controlled, randomized trials often with compara-
tor drug) studies on antidepressants have been performed by pharmaceutical companies dur-
ing the initial phases of drug development. If such trials were specifically aimed for sexual 
side effects, often a comparator drug was included that either displayed considerable sexual 
side effects (an SSRI) or had a low sexual side effect profile, like bupropion [12], an antidepres-
sant that blocks noradrenergic and dopaminergic (DA) reuptake sites without any effect on 
the serotonin transporter (SERT). In comparator antidepressant studies of SSRIs versus bupro-
pion, the SSRIs always have a higher incidence of sexual complaints than bupropion. Coleman 
et al. [13] reported 30% sexual complaints on fluoxetine compared to 10% on bupropion in 
a placebo-controlled study. In a double-blind, placebo-controlled study on sertraline and 
bupropion in major depressed patients [14], sertraline induced far higher sexual complaints 
than bupropion (52% versus 8%). This was also found in studies on sertraline versus bupro-
pion [15], paroxetine versus bupropion [16], escitalopram versus bupropion [17], and venla-
faxine (a noradrenaline/serotonin reuptake blocker-SNRI) versus bupropion [18]. Recently, 
new SSRIs with additional serotonergic mechanisms like vilazodone and vortioxetine were 
introduced. Vilazodone, an SSRI with 5-HT1A receptor agonistic effects, showed a low propen-
sity to induce sexual dysfunction. Although a statistically significant decrease in libido was 
reported, no or minimal differences were reported in sexual side effects in pooled data from 
three randomized, double-blind, placebo-controlled studies in almost 500 depressed adult 
patients [19–21]. Vortioxetine is an SSRI that also exerts agonistic activity at 5-HT1A and 5-HT1B 
receptors and antagonistic activity at 5-HT3, 5-HT7, and 5-HT1D receptors [22, 23]. Vortioxetine 
is an efficient antidepressant and has a low sexual side effect profile [21, 22]. The additional 
mechanisms in the mode of action of vilazodone (5-HT1A agonist) and vortioxetine (5-HT1A/1B 
agonist and 5-HT3/7/1D antagonist) apparently antagonize the sexual inhibitory actions of the 
SSRI-moiety of the respective molecules. These additional mechanisms do not clearly jeopar-
dize the antidepressant effects that probably are caused by the SSRI activity. This may lead to 
the hypothesis that the antidepressant effects and the sexual side effects induced by an SSRI 
are caused by different mechanisms in the brain that can be separately influenced by other 
(serotonergic) mechanisms and may lead to selective antagonizing of the sexual side effects. It 
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is extremely difficult if not impossible to elucidate the exact underlying mechanisms of such 
complex  acting antidepressants in humans. Combination of two (or more) separate drugs, 
e.g., an SSRI combined with reboxetine (a noradrenalin reuptake inhibitor-NRI) or bupro-
pion a noradrenalin-dopamine reuptake inhibitor (NDRI) could lead to some answers but the 
combination is accompanied by several complicated interactions, not only at the level of side 
effects, but also at pharmacokinetic and metabolism levels. Such studies suffer always from 
complicated results that are often not clear-cut at all. Development of new antidepressants 
with less or no sexual side effects (as they appear the main reason for stopping treatment at 
long-term use) seems an important way to go.

The need for new and effective treatment of depression is clearly influenced by the need for 
less or milder side effects (not only sexual ones). Moreover, additional benefits like a fast 
onset of action of the antidepressant activity (days instead of weeks), a higher efficacy (pres-
ent antidepressants are only working in 40–60% of the depressed patients), and a reasonable 
price may lead to new antidepressants that have enormous advantages over the existing “low 
cost” antidepressants (TCAs and SSRIs).

3. Translational studies into the putative sexual side effects of novel 
antidepressants

From all the human studies on antidepressants and sexual side effects, a strong pattern 
emerges: SSRIs, drugs that block serotonergic transporters at serotonergic neurons, have 
intrinsic effects on sexual behavior. Other antidepressants, like bupropion that lack seroto-
nergic activity, have no or less sexual side effects and may even be beneficially in alleviating 
the often already lowered libido of depressed patients [24]. In the search for new and better 
antidepressants, an animal model with a high predictive validity for sexual (side) effects is 
an indispensable asset. It is of paramount importance that such an animal model should be 
as predictive as possible for the human (depressed) patient. An ideal animal model should 
follow the human course of the emergence of sexual side effects of present SSRIs: not acute, 
but after (sub) chronic administration. The emergence of the sexual side effects more or less 
parallels the emergence of the antidepressant activity that takes weeks to develop gradually. 
The animal model has also to be able to detect prosexual effects of drugs, as this may be an 
important factor in the treatment of either the SSRI-induced sexual dysfunctions or in the 
improvement of the basically lowered sexual drive (libido) associated with the depression 
itself. Ideally, the model should also be able to determine a fast(er) onset of action of new 
antidepressants, whereas long-term efficacy (years) is a must because antidepressant treat-
ment lasts often for a very long time.

4. The actual animal model

Several years ago we noticed that upon testing of young adult male outbred (Wistar strain) rats 
on their sexual performance against a female rat brought into behavioral estrus, individual 
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males exhibited variable levels of sexual activity. Some rats were sexually very active, some 
not at all and the rest with a variety of intermediate levels [25]. We standardly test all males 
subsequently for four weekly tests of 30 minutes, which generates very stable levels of sexual 
behavior in individual males. At the third to fourth test individual rats have a very stable and 
long-lasting level of sexual performance. The number of ejaculations per 30 min is a very reli-
able and predictive measure of the sexual performance of male rats and we hypothesized that 
male rats display sexual endophenotypes [26]. Over the last decade we tested (trained) more 
than 2000 male rats (of the Wistar outbred strain) in this way and we established that such 
rats might be distributed according to their sexual endophenotype [27, 28] in slow (sluggish), 
average (normal), and fast ejaculators. On average 20–30% of the rats are “slow” performers 
(0–1 ejaculation/30 min) and 10% are fast performers (4–5 ejaculations per 30 min). Animals 
with 2–3 ejaculations per test are regarded as “average” or normal ejaculators and constitute 
the bulk of all rats (60–70%). We hypothesized that male rats notoriously low in sexual perfor-
mance might model delayed or retarded (an) ejaculation in human males, and those with four 
or more ejaculations per test reflecting premature ejaculation in men [26].

In the present contribution we focus on average ejaculating rats. They are ideally suited to test 
the effects of antidepressants or other psychotropic drugs on sexual behavior because both 
inhibitory and stimulatory (prosexual) properties can be detected.

To assess putative sexual side effects of psychotropic drugs we designed an experimental 
drug test consisting of 14 days of daily drug treatment followed by a week washout to judge 
the reversibility of a putative drug effect [28]. Sexual behavior is measured for 30 min after 
acute, sub-chronic (1 week), and chronic (2 weeks) treatment and a week after stopping treat-
ment (washout).

Critical factors in using an animal model over time (years) are the reproducibility and sta-
bility of the model. Our standard control SSRI that we always used as positive control ref-
erence drug in our studies is paroxetine, an SSRI with rather severe sexual side effects in 
humans. We analyzed the effects of one dose of paroxetine (10 mg/kg p.o.) in seven subse-
quent experiments performed over several years using the protocol as described by Chan 
et al. [28]. After placing an estrus female into the cage of a sexually trained rat the male 
starts sniffing and following the female. Ensuing, the female responds by displaying the 
typical proceptive behaviors hopping and darting, upon which the male starts mounting 
and intromitting the female, finally leading to an ejaculation. Usually a series of mounts 
and intromissions occurs (introductory male sexual behavior) leading to the consummatory 
phase, ejaculation, which is followed by a rest period (postejaculatory interval) after which 
the male resumes the next series of mounts and intromissions and finally again ejaculation 
(Figure 1). Most males show around 2–3 ejaculations per 30 min, but this number may vary 
from 0 to 5 ejaculations.

Figure 2 shows the number of ejaculations per test (30 min) of sexually trained rats with an aver-
age ejaculation rate (2–3 ejaculations/30 min) after vehicle or paroxetine (10 mg/kg p.o.) treat-
ment. The sexual behavior of all animals was measured acutely (30 min after administration), 
sub-chronically (after 1 week administration), chronically (after 2 weeks administration), and 
after washout (1 week after stopping treatment). Overall, the vehicle treated animals did not dif-
fer over tests (time) significantly in ejaculation frequency (F18,171 = 1253 n.s.) and latency to the first 
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Figure 2. The ejaculation frequencies of seven cohorts of male rats tested against an estrus female rat during a 30 min test. 
The independent seven cohorts were tested over a time span of approx. 4 years. The data of the vehicle groups (open circles) 
and the paroxetine groups (10 mg/kg p.o.) are shown after acute, sub-chronic, and chronic treatment with either vehicle 
or paroxetine. One week after cessation of treatment a last sexual test was performed in order to study whether the sexual 
behavior returned to the original level. Asterisk (*) indicates significant difference between the vehicle and paroxetine group.

Figure 1. Representative examples of sexual behavior pattern of experienced male Wistar rats chronically treated with 
vehicle (left) or paroxetine (right) during a 30 min test with an estrus female. 1 = mount, 2 = intromission, 3 = ejaculation.
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ejaculation (F15,168 = 1360 n.s.) showing the stability of male sexual behavior across experiments 
and time. Paroxetine showed a very stable reduction in the  number of  ejaculation (Figure 2) and 
increase in the latency to ejaculate (not shown) after 1 and 2 weeks of administration compared 
to vehicle treatment. One week after cessation of treatment (washout) paroxetine pretreated 
groups returned to normal levels (in four of five experiments), and there were no differences 
between the acute treatment and the washout data.

These data confirm the reliability and stability of the paradigm used for measuring sexual 
behavior and drug effects. This allows the direct comparison of different psychotropic drugs 
tested in separate experiments.

5. Dose-dependency of drug effects on sexual behavior

Sexual side effects in humans are dose-dependent, although human studies often do not 
investigate several doses (dose-dependency) in one experiment. In general, higher doses of 
antidepressants lead to much more serious side effects, including sexual effects. Therefore, 
in our animal model we always tried to test increasing doses in order to possibly generate 
a dose-response curve. In case of paroxetine, doses of 2.5, 5, and 10 mg/kg (p.o.) were tested 
using our standard experimental design.

Figure 3 (left column; top figure) shows the results. Paroxetine acutely given did not affect 
the ejaculation frequency but showed a dose-dependent effect after sub-chronic and chronic 
administration, although the 5-mg/kg dose did not significantly differ from the highest dose 
(10 mg/kg). Although not shown here, other parameters measured (e.g., latency to ejaculation 
and post-ejaculatory latency) also showed the inhibitory profile of paroxetine. This pattern of 
paroxetine’s inhibitory action in rat’s sexual behavior parallels the human situation where at 
least 1 week of administration is needed to induce sexual dysfunctions [29, 30]. Looking into 
the structure of the sexual performance in rats, paroxetine changes the sexual behavior pattern 
after sub-chronic and chronic dosing. More mounts are needed to reach the same amount of 
intromissions, reflected in the increased intromission latency and increased mount frequency 
and the decreased copulatory efficiency. Rats show a decreased “hit rate,” i.e., attempts to 
reach vaginal penetration. This is also evident in the increased ejaculation latency (for details 
see Table 1 and Figure 4 in [31]).

All SSRIs share the inhibitory action on male sexual behavior after (sub) chronic but not acute 
administration (Table 1). This pattern clearly follows the antidepressant profile which also 
emerges only after some delay after starting treatment. Apparently, the mechanisms underly-
ing the inhibitory effects of SSRIs after repeated administration reflect changes in the seroto-
nergic system which become manifest only after sustained administration. The underlying 
hypothesis, increased serotonin-mediated tonic inhibition, suggests that chronic SSRI treat-
ment influences underlying circuitry mediating sexual behavior by enhancing 5-HT activity 
in projection areas [32]. Although it is not at all clear that how this mechanism specifically acts 
at various brain levels, it is evident that a very complex network in the brain and spinal cord is 
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involved in this serotonergically induced action, including important roles for noradrenergic, 
dopaminergic, and glutamatergic systems [33].

The serotonin-noradrenalin reuptake inhibitor (SNRI) venlafaxine affects male sexual behav-
ior at relatively high doses (Figure 3, right column, top). Because noradrenaline exerts facilita-
tory effects in sexual behavior in humans [31], one might hypothetically expect that this may 
contrast the inhibitory effects of the SSRI-component in venlafaxine. Although at lower doses 
(that are antidepressant in animal depression models) venlafaxine does not affect sexual 
behavior, at the higher dose tested it does, indicating that the SSRI activity becomes dominant 
in venlafaxine’s action.

The dopaminergic (DA) system plays an important role in the facilitation of sexual behavior 
[34]. DA activity in mesolimbic areas is involved in motivational and copulatory aspects 
of sexual behavior. There is a strong 5-HT/DA interaction in the brain, which modulates 
motivational aspects of sexual performance [31] and adding a dopaminergic stimulating 
mechanism to an inhibiting serotonergic mechanism (e.g., SSRI) might result in amelioration 
of the inhibitory action of the latter [31]. DOV 216,303 is a triple monoaminergic reuptake  
inhibitor (TRI) that blocks noradrenergic, serotonergic, and dopaminergic transporters [35, 36].  

Figure 3. The effects of paroxetine (left, top), venlafaxine (right, top), DOV 216,303 (left, middle), bupropion (right, 
middle), buspirone (left, bottom), and S32006 (right, bottom) on the ejaculation frequency are shown after acute, sub-
chronic, and chronic administration as well as after 1 week of washout.
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One of the core symptoms of depression, anhedonia, is connected to a lowered mesolimbic 
DA neurotransmission and the original rationale for development of TRIs was to allevi-
ate anhedonia in depression [36]. An additional advantage might be that the dopaminergic 
stimulation by DA-reuptake inhibition might reverse sexual side effects. No data are avail-
able on the sexual side effect profile of TRIs, but a recent trial with a TRI (the DOV 216,303 
isomer amitifadine) showed no worsening of sexual functioning after chronic treatment of 
depressed patients [37]. The preclinical data (Figure 3 left column, middle) confirm the lack 
of sexual side effects of DOV 216,303 at doses that exert antidepressant effects in animal 
models of depression [36, 38–40]. This clearly suggests that 5-HT mediated inhibition of 
sexual behavior can be overcome by stimulating dopaminergic neurotransmission via dopa-
mine transporter (DAT)-blockade, although a role for noradrenaline cannot be excluded.

Bupropion is well known for its counteractive effects on SSRI-induced sexual dysfunctions 
[17]. Bupropion facilitates noradrenergic and dopaminergic mechanisms (it is a noradrenalin 
transporter(NET) and DAT antagonist) and we expected a rather strong prosexual effect of 
bupropion in our animal model. Bupropion had a slight stimulating effect on sexual behav-
ior, but only at the higher dose and only after acute and (marginally) sub-chronic dosing, but 
not at chronic administration (Figure 3, right column; middle). This small and short-living 
facilitatory effect of bupropion was rather unexpected. Apomorphine [41], a mixed dopa-
mine D2/D3 receptor agonist showed a comparable profile in a similar experiment (Table 1), 

Drug Mechanism of action Acute Sub-chronic Chronic Washout Reference

Paroxetine SSRI 0 ↓ ↓ 0 [31]

Fluvoxamine SSRI 0 0 ↓ nt [59]

Citalopram SSRI 0 (↓) ↓ ↓ 0 [57, 60]

Fluoxetine SSRI 0 ↓ ↓ nt [61]

Venlafaxine SNRI 0 0 ↓ 0 [31]

Bupropion NDRI ↑ 0 0 0 [31]

DOV 216,303 TRI 0 0 ↓ 0 [31]

Buspirone 5-HT1A R Agonist ↑ 0 0 0 [31]

Vilazodone SSRI/5-HT1A R agonist 0 0 0 0 [56, 57]

Vortioxetine SSRI/5-HT1A,1B R agonist; 
5-HT3,7,1D R antagonist

0 0 0 0 [58]

Tramadol SNRI/μ-opioid R agonist 0↓ nt nt nt [62]

Apomorphine DA-D2/3 R agonist ↑ ↑ ↑ nt [41]

S32006 5-HT2C R antagonist 0 0 0 0 [31]

WAY100,635 5-HT1A R antagonist 0 0 0 nt [60]

↓: inhibition; ↑: stimulation; 0: no effect; nt: not tested. SSRI: selective serotonergic reuptake inhibitor; SNRI: serotonergic 
and noradrenergic reuptake inhibitor; NDRI: noradrenergic and dopaminergic reuptake inhibitor; TRI: triple 
monoaminergic reuptake inhibitor; R: receptor.

Table 1. Summary of effects of various drugs on male sexual behavior after acute, sub-chronic, or chronic treatment.
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although it had a somewhat stronger prosexual effect than bupropion. Apparently, the rela-
tively weak DAT-blockade of bupropion might be not strong enough to permanently stimu-
late sexual behavior in healthy subjects (like our rats), leaving open the possibility that in 
“depressed” brains with an extra SSRI-induced sexual dysfunction, bupropion might be very 
effective as an “add-on” medication. We have not tried bupropion in our SSRI (paroxetine)-
treated model as an add-on yet.

When an SSRI is given (either to man or animal) the pharmacological mechanism, blockade 
of the SERT on the neuron induces an increase in the level of 5-HT in the synaptic cleft [42]. 
5-HT is the endogenous ligand of all 14 different 5-HT receptors and it is very likely that some 
but not all 5-HT receptors are involved in serotonin’s action in sexual behavior. One of the 
receptors involved is the 5-HT1A receptor, located as a somatodendritic autoreceptor on 5-HT 
cell bodies and as postsynaptic heteroreceptor on many nonserotonergic neurons in various 
brain areas [42]. 5-HT1A receptor agonists including buspirone have prosexual activity in rats 
upon acute administration [43, 44]. Extensive evidence suggests that this prosexual activity of 
5-HT1A R agonists is most likely due to activation of postsynaptic 5-HT1A receptors that prob-
ably mediate dopaminergic activation in brain areas that decrease the ejaculation threshold 
[44]. Clinically, the only available (partial) 5-HT1A receptor agonist buspirone (also a dopa-
mine D2 receptor antagonist) is used as an antidepressant and has not been associated with 
sexual side effects [45, 46]. In our model in rats, low doses of buspirone which are also exert-
ing antidepressant effects in animal depression models have mild prosexual activity (Figure 3 
left column; lower panel). Our rat data are in line with (limited) human data which indicate 
that buspirone does not exert sexual side effects as well as it is not a very strong add-on drug 
in combination with SSRIs. The absence of prosexual effects at the highest dose could reveal 
the dopamine D2 receptor blocking activity of buspirone which certainly comes in action at 
this dose. Dopamine D2 receptor blockade has strong inhibitory effects on sexual behavior 
and interferes at higher doses with the prosexual activity of the 5-HT1A receptor stimulation.

We have tested a selective 5-HT2C receptor antagonist (S32006) in our rat model (Figure 3, 
right column; bottom panel). 5-HT2C receptor agonists induce penile erections in rats and facil-
itate ejaculation via 5-HT2C receptor activation in the lumbosacral spinal cord [47, 48]. Because 
5-HT2C receptor activation by d-LSD and quipazine induce increased ejaculation latencies, 
it has been suggested that the inhibition pattern by SSRIs has resemblance to that of 5-HT2C 
receptor activation [49]. Novel nonSSRI antidepressants like agomelatine and mirtazapine 
lack sexual side effects [50]. Augmentation therapy with mirtazapine seems to decrease the 
sexual side effects of SSRIs [51, 52] supporting the notion of SSRI-induced sexual dysfunc-
tion mediated via 5-HT2C receptors. S32006 is a very selective 5-HT2C receptor antagonist, has 
antidepressant effects in preclinical depression models and elevates extracellular DA and NA, 
but not 5-HT [53, 54]. S32006 was completely devoid of any effect on sexual behavior after 
acute, sub-chronic and chronic administration [31], suggesting that 5-HT2C receptors are not 
(directly) involved in sexual effects induced by SSRIs.

Recently, some new antidepressants were introduced in the market, vilazodone and vortioxetine. 
Vilazodone is an SSRI and a partial 5-HT1A receptor agonist that has antidepressant activity in 
man and rat. Although much more clinical research is needed, the initial clinical trials suggested 
the absence of (additional) sexual side effects during treatment of the depressed patients [55].
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Vilazodone is an SSRI and a partial 5-HT1A receptor agonist that has antidepressant activity in 
man and rat. Although much more clinical research is needed, the initial clinical trials suggested 
the absence of (additional) sexual side effects during treatment of the depressed patients [55].
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We tested vilazodone (1, 3, and 10 mg/kg p.o.) and as reference drugs citalopram (10 and 
30 mg/kg p.o.) and paroxetine (10 mg/kg p.o.) in our standard rat model [56]. Vilazodone did 
not affect sexual behavior at any dose or after acute, sub-chronic, or chronic administration, 
whereas both citalopram and paroxetine showed the typical SSRI profile: no acute effects but 
inhibitory effects at sub-chronic and chronic administration. In a subsequent experiment [57] 
once daily paroxetine (10 mg/kg p.o.), vilazodone (10 mg/kg p.o.), paroxetine (10 mg/kg p.o.) 
plus buspirone (3 mg/kg p.o.) or vehicle were given for 14 days to male rats and then switched 
for 7 days to various treatments. Vehicle, paroxetine, and vilazodone pretreated groups were 
switched to vehicle; paroxetine pretreated groups were switched to vilazodone, paroxetine 
plus buspirone or vehicle and the paroxetine plus buspirone group was switched to parox-
etine alone. Sexual behavior was scored acutely (1 h after dosing), after 7 days dosing and 
after 14 days dosing as well as after 7 days after switching. The combination of paroxetine 
plus buspirone, like vilazodone alone, did not have an effect on sexual behavior, while par-
oxetine alone reduced it considerably. Switching to paroxetine in both the paroxetine plus 
buspirone group as well as in the vilazodone group resulted in clear sexual inhibitory effects. 
These studies strongly suggest that the 5-HT1A receptor agonistic activity in the vilazodone 
molecule counteracts the inhibitory action of the SSRI part. These preclinical data strongly 
support the clinical studies that suggest absence of sexual side effects due to the antidepres-
sant. The findings also suggest that adding a 5-HT1A receptor agonist (like buspirone) to an 
SSRI may indeed counteract the SSRI-induced sexual dysfunctions.

Another recently developed and introduced antidepressant, vortioxetine, is an SSRI with an 
additional complex profile. Next to inhibiting the SERT, it exerts agonistic activity at 5-HT1A 
and 5-HT1B receptors and antagonistic activity at 5-HT3, 5-HT7, and 5-HT1D receptors [22].

Vortioxetine (1 and 10 mg/kg, p.o.) did not affect sexual behavior in male rats, neither after 
acute, sub-chronic, and chronic dosing [58]. The doses used led to, respectively, 50% (1 mg/kg)  
and 90% (10 mg/kg) SERT occupation. In the same experiment, the reference paroxetine  
(at 10 mg/kg) had a comparable SERT occupancy of 90% as the highest vortioxetine dose, 
indicative that at least at the highest dose tested vortioxetine showed sufficient SERT occu-
pancy to induce sexual side effects. It is therefore clear that the remaining mechanisms in 
vortioxetine (5-HT3,7,1A,1B,1D) in some as yet not understood way counteract the SSRI-induced 
inhibitory effects. Ongoing research tries to further unravel this mechanism. Based on 
our finding in rats, vortioxetine is predicted being devoid of (extra) sexual side effects in 
depressed patients. Clinical findings, although not explicitly aimed to study the sexual side 
effects of vortioxetine (e.g., in healthy people), indeed hint to a low propensity of vortiox-
etine in this area [22].

6. Discussion

Serotonin is critically involved in the mechanisms underlying various aspects of sexual behav-
ior, both in men and male rats. Nowadays, the main treatment of depression uses SSRIs. They 
are strongly associated with sexual side effects that frequently lead to stopping the antidepres-
sant treatment. SSRIs increase the serotonergic tone in the central nervous system, leading to 
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a cascade, although largely unknown, of neurochemical changes that in some way or another 
lead to sexual dysfunctions, in particular, after longer (weeks) treatment. The antidepressant 
quality of SSRIs is generally considered as reasonable whereas other side effects of SSRIs 
(like dizziness, nausea) are tolerable and disappear upon continuous treatment. The sexual 
side effects do not disappear and are troublesome. Thus, there is a great need to get rid of 
these effects and newly developed antidepressants are scrutinized for their induction of sex-
ual dysfunction. Recently, two new antidepressants, vilazodone and vortioxetine have been 
introduced and both compounds claim a low propensity to induce sexual side effects. Both 
compounds have an important SSRI function in their mechanism of action that more or less 
guarantees antidepressant effects, and also have additional inherent pharmacological mecha-
nisms that presumably antagonize the inhibitory sexual effects caused by the SSRI mechanism. 
The clinical use of both drugs over the coming years will further elucidate their propensity to 
induce sexual side effects.

Over the last decade, we have developed a male rat sexual behavior paradigm that mod-
els to a large extent the human situation. Classic SSRIs (fluoxetine, paroxetine, fluvoxamine, 
citalopram, escitalopram, sertraline) have sexual behavior inhibiting effects, not after acute 
but after (sub) chronic administration. This mimics the human situation where such effects 
emerge after longer (weeks) administration and do not disappear upon continuous use 
(months, years), which is also the case in our rat model. Some compounds (e.g., buspirone, 
bupropion) are active after acute administration. Whether this is also the case in humans is 
unknown because of lack of studies. Our model is also fit to measure the effects of psycho-
tropics in addition to antidepressants. We have studied various drugs, e.g., apomorphine, 
tramadol [62], and several serotonergic drugs and have found inhibitory, facilitatory, or no 
effects. The model is very useful to study the brain mechanisms underlying various aspects of 
sexual behavior and of sexual dysfunction. The most remarkable characteristics of the model 
are its reliability and reproducibility. Each male rat appears to have an endophenotype with 
regard to its sexual behavior that becomes very stable after a number of sexual training ses-
sions. Whether such sexual endophenotypes are present in men is unclear but the presence 
of lifelong premature ejaculation suggests that possibility. It is at least clear that much more 
research is needed to unravel such hypotheses in humans.

7. Conclusion

Sexual side effects are a major concern in presently used antidepressants, especially the SSRIs. 
Several strategies have been used to circumvent these problems but are rather disappoint-
ing. Newly developed antidepressants like vortioxetine and vilazodone seem to be devoid of 
sexual side effects in humans, although large scale data are not yet available. In the search for 
new antidepressants that lack sexual side effects, animal models can play an important role. 
A rat model of sexual (dys)function is illustrated, which seems to fulfill the face, predictive, 
and construct validities for a valuable animal model. The model can also be used to investi-
gate underlying mechanisms in the control of sexual functions and dysfunctions.
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Abstract

The publication of an Italian study on etiology and interactions of frenulum breve, fren-
ulectomy, and premature ejaculation, and the results of a popular Austrian sex study 
initiated a survey on this topic, accompanied by collecting a small sample of data in an 
urban practice environment in Germany. Since frenulectomy, for practical reasons, often 
leads to a complete removal of the prepuce, circumcision has come to the fore anew. 
Moreover, under the heading, “Ending a myth: male circumcision is not associated with 
higher prevalence of erectile dysfunction,” a recent study relating circumcision to sexual 
dysfunction has been published. In this chapter, an overview of research results as well 
as of psychological and clinical aspects of circumcision and associated subjects is given. 
There seem to be advantages of circumcision as to sexual dysfunction and premature 
ejaculation. Depending on etiopathology, some treatment options may require psycho-
somatic reasoning.

Keywords: sexual dysfunction, premature ejaculation, circumcision, psychosomatics, 
psychotherapy

1. Introduction and overview

While in northern European countries circumcision in males has no great tradition, the pub-
lication of an Italian study on etiology and interactions of frenulum breve, frenulectomy, and 
premature ejaculation (PE) [1] and the results of the popular 2011 Styrian Sex Study in Austria 
[2] initiated a survey on this topic, accompanied by collecting a small sample of data in an 
urban practice environment in Germany. The Styrian Sex Study of 2011 (n = 413) revealed 
high interest of Austrian male adolescents in circumcision, yet only 62% felt generally well 
informed (213). The Italian study at the Urological Department of Napoli University found 
a short frenulum (frenulum breve) that was treated by frenulectomy in 43% (59; n = 137) of 
patients with diagnosed PE. The authors observed diminishing of PE, and suggested that the 
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treatment of premature ejaculation with frenulectomy could be used as first-line option. Since 
frenulectomy, for practical reasons, in practice often leads to a complete removal of the pre-
puce, a debate of this issue in the public has started which is long overdue. Moreover, under 
the heading, “Ending a myth: male circumcision is not associated with higher prevalence of 
erectile dysfunction” [3], a German study has officially confirmed what nobody in the field 
would seriously have put at question. In the study, rather a slight inverse significant correla-
tion of satisfaction with erectile rigidity in circumcised men has been observed.

Sexual dysfunction issues are delicate issues, mostly multifactorial, and often associated with 
biographic aspects. Apart from vascular, neurological, and hormonal disorders (cf. [4]), etiology 
often involves psychosomatic factors. Psychogenic etiology has been implicated extensively; 
it can be traced back to Freud and his beginnings [5]. The differentiation between generalized 
and situational symptom formation has become highly important, since it points to biographi-
cal and relational aspects of which not only the latter have interactional functions. In practice 
more usual in female patients [6], who tend to relate dysfunction to their experiencing more 
often than males, psychosomatic sexual dysfunction can often be alleviated by psychotherapy. 
Moreover, the interconnections of hormones and psyche in females have been extensively 
explored [7], which has made psychosomatic reasoning of some dysfunction easier. This is not 
so much the case in somatogenic sexual dysfunction. Still, psyche is often involved in etiology, 
and it depends on etiology how to intervene. While in male sexual dysfunction often effective 
PDE-5 inhibitors [8, 9] aim at somatic functioning, which is an intervention in its own right, 
they also have psychosomatic impact. This will be discussed in the subsequent text.

Psychotherapeutic interventions are helpful in many psychic disorders, which is true for psy-
chogenic sexual dysfunction, too. At any rate, from a psychoanalytic point of view, there is not 
only a necessity of getting grip on the psychodynamics of a patient’s disorder in order to find 
an adequate intervention but, from a general point of view, also a necessity of understand-
ing why, for example, some measures are or are not taken by patients. Even when something 
seems the obvious thing to do, their personalities, attitudes, and cultural predispositions may 
or may not keep them from doing so. Certainly, this is not to say what the right thing to do is.

Psychosomatic aspects of sexual dysfunction in males, not only in the case of PE, have often 
been observed. Quite often, such aspects remain non-reported, or remain unconscious. Thus, 
they have to be inferred from biographies of patients. More frequently in psychotherapeutic 
practice, the dysfunction itself is not reported at first but only later in the therapeutic process. It 
is not rare to see an interactional etiology even before the symptom has been described. Sexual 
dysfunction very often has an interactional etiology and always interactional consequences. 
Although sometimes denied or trivialized, after all, potency is always a male issue. Anamnestic 
questionnaires can tell about that. Dysfunction does emerge, whether patients are circumcised 
or not. Yet, myths and beliefs of circumcision as a measure that might reduce potency gives 
an idea that there are fantasies of all kinds toward circumcision. Moreover, circumcision is not 
widespread in northern European countries (which are here referred to as European countries 
northern of the Alpes), and this survey is to reintroduce reasonable dealings with the topic.

Physiology and pathophysiology in penile erection can be viewed in many publications; 
detailed overviews of its mechanisms have been given [8], and contexts of psychosomatic 
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interconnections have broadened the perspective (cf. [10]). Many publications have given 
elaborate overviews of clinical management of male sexual function (cf. [11]). Especially in 
PE, there are many research results and management approaches of which excellent surveys 
have been published (cf. [12]). As can be seen, the prevalence of PE in the world’s middle-east 
region is less than half (12.4%) of the average (somewhere between 27.4 and 30.5%) in other 
regions of the world [12]. The question must be raised whether this is merely an artifact or not. 
Why, will be discussed further below. In the following chapters, a closer look at circumcision 
from different perspectives is to broaden the view of sexual dysfunction and PE. After public 
opinion aspects at first, psychological and clinical aspects of circumcision and associated sub-
jects follow some practice study data. As in most research from non-exact sciences, such as 
the disciplines related to humanities, it has to be clear that anything dealing with psyche will 
sometimes be hypothetical, or even speculative. Aspects discussed below cannot be depicted 
in their entirety but only as consistent as possible. There may be arguments against some of 
them. Further research would be welcome at any rate.

2. Public opinion

Circumcision as a minor medical practice in northern Europe had not been a highly crucial 
topic in public opinion until 2012, when a German minor regional court verdict on circumcision 
without medical indication was published [13]. The verdict that would have prohibited circum-
cision solely on behalf of cultural, religious, hygienic, or aesthetic reasons and in favor of medi-
cal reasons only led to a broad debate in the public as well as to its overturn and to a regulation 
of law by the end of 2012, all the more legalizing circumcision, albeit with some minor require-
ments (overview in Ref. [14]). German-speaking media had only occasionally reported on this 
issue, yet discussions emerged on the Internet (in Austria, e.g., on net-doktor.at). In times of 
increasing genital surgery in women, for example, labioplastics [15], the so-called designer’s 
vagina [16], and along the trend of increasing intimacy in public perception it might be true that 
also the northern European population took on body modification options that might have led 
to wishing to have the penile foreskin removed more often than before. Increasing parts of the 
European population, for whatever reasons cannot be discussed here, have come to favor total 
depilization of pubic hair, having intimate tattoos and piercings. On the one hand, in northern 
countries there has been a general rejection especially as to newborn and infant circumcision; 
on the other hand an ongoing trend in modifying one’s body parts seems to have triggered 
more people’s interest in influences from southern cultural regions, particularly the Jewish, 
Muslim, or American sphere. The impression that circumcision even in German everyday life 
is more frequent than assumed initiated taking a further look at the subject.

3. Practice study data

A spontaneous screening of patients’ mothers (aged 23–43) in a German urban practice for 
integrative gynecological psychosomatics and psychotherapy of children and adolescents, 
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asking for early child illness and medical intervention data, revealed that 60% (12; n = 20) of 
their sons (aged 5–14) had been circumcised. This seems to be a very high percentage that no 
one would have expected. Only 25% (5) of the patients were of Muslim migration families, 
10% (2) were of German-American background. Out of five German patients’ mothers who 
had their sons circumcised, two declared phimosis as the reason, and three ticked other rea-
sons (e.g., aesthetic and hygienic) (cf. [14]). This being a small, non-representative sample 
may not carry statistical evidence, yet in the context of societal trends it hints at the current 
development of migration and on collective fantasies about aesthetics, hygiene, and sexual-
ity. Before the start of the practice study, there had been an informal exchange with a German 
child surgeon and an Austrian urologist, the latter stating circumcision in Austria to have 
a much better reputation than in Germany, emphasizing that the rate of circumcisions in 
Austria definitely was increasing. Some counter-movements are certainly existent too, ignit-
ing the debate on circumcision every now and then. This has been the case in the US and in 
Germany in a debate on bodily integrity, in Germany rather with an emphasis on nature 
orientation. Some medical circles refer to self-imposed imperatives of nature orientation as 
“German frenzy of naturalness” [17]. However, a way too anxious labeling of circumcision as 
psychic trauma ought to be withstood; all too excessively the term trauma has been psycho-
logically applied on any given medical event. Empathic presence of parents prevents children 
from traumatic experiencing of painful events (cf. [18, 19]), and the cultural anticipation of an 
intervention is most crucial [20]. Not circumcision itself, but its handling in the family, their 
communication, and their emotions about it seem to be pivotal to dealing with it. Case studies 
have occasionally pointed that out (e.g., [21]).

4. Psychological aspects

From a historical mentality point of view, it is fair to state that in the majority of Europe’s 
Christian occidental heritage countries, along the nineteenth and early twentieth century 
nature movement and the so-called youth movement [Jugendbewegung], as well as espe-
cially in Germany’s experience of the Nazi Regime and the execution of genocide, there has 
come to exist a strong collective affect against violations of bodily integrity. In the course, 
recent popular reports on female genital mutilation practices have oddly transformed into 
some general equation with male circumcision, some of them revealing horrendous ignorance 
of anatomy. By that, any Jewish or Muslim family involuntarily came to be on the brink of 
general suspicion of executing violent educational modes. This has to be critically reflected 
since any reflex of demonizing circumcision is not only beyond reason; possibly it rather 
serves as a psychic displacement of general socio-political issues toward a minor medical 
issue. Reports of children’s poverty in Germany show outrageous rates although the chil-
dren’s rights movement has long reached policy-makers. In a country with very high average 
incomes and high gross national product, this seems like oddly displacing societal issues 
toward a minor surgical operation.

Here, we elaborate on why mostly in northern European countries in public opinion circum-
cision still is often rejected or has an at least questionable reputation and why advocators 
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of circumcision tend to be viewed as non-empathic, if not sadistic aggressors. Pondering 
these issues does not refer to the pros and cons of ritual infant circumcision; what is at stake 
here is the psychic fantasy about removing the prepuce in general. As said before, this tra-
dition has especially been practiced regularly in Jewish, Muslim, and Anglo-American cul-
tures. Interestingly enough, Judaism and Islam are the two world religions that are related to 
Christianity the most (cf. [22]). Cultural differences between the latter have first of all emerged 
from secularization, which has different concepts and facets. Whereas, for example, in secu-
lar Islamic countries, there has been a segregation of religion from worldly life and from 
the state—which is the laicist version—in Christianity secularization rather means having 
worldly life permeated by religion. Christian secularization is thus different from Jewish or 
Islamic secularization: it means religion is confounded with worldly life, and not worldly life 
averting religion [23]. The differences in countries conducting secularization have been large; 
for example, France, or the US, being strictly laicist whereas, for example, Germany is not.
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war as contra-directional tendency being its inherent, dialectic counterpart). So in different 
periods, different modes of personalities and their dealings with one another would exist, 
developing in a long process toward—relatively—more peaceful and equanimous personali-
ties. With that, along the twentieth century even gender roles became blurred, so that only 
at the turn of the millennium to the twenty-first century, going along with post-feminism, 
females could enjoy the freedom struggled for endlessly. Last but not least, through reintro-
ducing of further accentuation of female sexual stimuli (e.g., aesthetic surgery), males got to 
be perceived as more male, and masculinity is more required than before. Even movies and 
television tell about that trend (cf. [28]), so that the sexes, in terms of male-female differentia-
tion, are tending to be relocated at classic concept (gender issues otherwise becoming even 
more important, what is not necessarily in contradiction to increasing male-female differenti-
ation). Viewed from a psychobiological perspective, this is to be welcomed. Significantly, the 
current trend toward re-appreciating of male aspects in men goes along with the accentua-
tion of female aspects in women. This can serve as a psychobiological rationale of the visual, 
psychic perception of males, and it might entail a new trend toward circumcision. Moreover, 
oriental habits and customs have encompassed each and every erogenous zone of the human 
body, while through the influence of Christian churches especially in western Europe such 
dealings have remained unusual [29]—even when there have been many changes. However, 
in ancient times, a circumcised penis would necessarily draw attention and trigger rejection 
or fascination, at any rate trigger reaction at all. It seems clear that the glans penis visible hints 
at the erectibility of the penis [24], fitting it out with more of a specific sexual note in contrast 
to an uncircumcised penis. The fact that in Christian-heritage art the penis is depicted smaller 
than it is in reality [30] is an indication of Christian disesteem, too. The point is, in psychic 
reality, what is called “the other” is often tainted with defect, that is, what has been unknown 
will trigger discontent; certainly a fact in the perception of difference in the circumcision 
debate (cf. [31]).

Perhaps more important than appearance, the issue of the presence of a so-called paternal 
principle might relate to it, that is, circumcision as a symbolic act of castration by the father. 
Seemingly odd, circumcision as a symbolic castration would differentiate the man from the 
boy. To be a man, one would have to go through circumcision first. By contrast, an uncircum-
cised man would be no more than a big boy who did not undergo incest taboo and some other 
rules and regulations that come along with the concept of Nom-du-Père, that is, the law-, or 
name-of-the-father (Lacan, cf. [32]). This concept of Nom-du-Père manifests itself in the actual 
cutting of the penile foreskin, this being an act of transforming the penis into a phallus. Apart 
from the ancient notion of the phallus symbolizing power, fertility, and death-defiance, the 
idea is to declare and maintain paternal parentage, which cannot be testified through human 
senses (cf. [33]). However, witness can historically testify maternal descent. Thus, maternal 
parentage is obvious and visible, and in the course of their development it has to be psychically 
dismissed by males. Accepting and overcoming it at the same time is pivotal to male identity 
development. So, roughly speaking, in order to become a man in their own right, males have 
to partially relinquish female lines of identification. What Freud on a macro-level described as 
renunciation of sensuality in favor of an advance in intellectuality in Judaism [34] on a micro-
level finds its analogy in male development. This process is attested by circumcision, which 
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leaves a visible trace of this process. It also testifies incompleteness and vulnerability of the 
male body, which in females is naturally symbolized by menstruation [23]. As can be seen, 
here we have a connection between Islam and Judaism, which is also true for the differentia-
tion of the sexes and their symbolic order. As to such an order, in practice looking at today’s 
northern European patient families, it is not far-fetched to state that quite frequently hardly 
any paternal principle has been established. Surprisingly enough, in terms of the sample data 
above, several young German-based mothers now seem to symbolically establish a paternal 
principle substitute by having their sons circumcised. This might be understood as a symbolic 
act of anticipating, or making up ritual, of their individuation toward manhood.

Last but not least, the myth of circumcision for deterring masturbation (which of course can 
be traced to a large amount of sources) might be a myth itself. Unconsciously, advocators of 
circumcision in history might have considered masturbation itself not so much of a problem, 
but might have considered masturbation with prepuce a problem. Why? Because it literally 
can be regarded as having sexual intercourse with oneself. It tends to an even more inert 
and uncreative handling of sexuality. Back in time, circumcision advocators might intuitively 
have figured out right that disturbances of the senses will be triggered even more through 
stimulating the penis with an artificial meatus, which the prepuce would be, tending to 
replace objectal stimulation through the anatomy of a sexual partner by subjectal stimulation 
through one’s own anatomy. So what may sound far-fetched at first might have an uncon-
scious foundation in grasping a real-life issue. This is not to say that masturbation is gener-
ally bad: as always in medical issues, dose makes the poison; it is but a secondary means of 
handling sexuality.

5. Clinical aspects

Although hardly any disadvantages of circumcision have been reported [35, 36], every now 
and then, in medical publications invectives against it emerge, sometimes from a pediatric, 
sometimes from an alternative, rarely from a gynecological background. At the same time, 
in scientific urological and sexual medical journals more often than not, functional, hygienic, 
and sexual advantages after circumcision are reported. Apparently, increasing parts of medi-
cal circles consider circumcisions making sense on different levels. Facts and necessities of 
circumcision are regularly depicted there, as, for example, in balanitis, in lichen sclerosus, in 
preventing of infections of different kinds [37–39], of penile carcinoma [40, 41], or in a pos-
sible decrease of cervical carcinoma in females [36, 42, 43], this even in traditionally noninva-
sive German complementary and alternative medical publications [44, 45]. Claude Bernard’s 
motto, germs are nothing, substrate is everything, seems to be reintroduced by now (quoted in 
[46]). Prognostically, a further increase of circumcisions in northern Europe is highly probable, 
not only for migration reasons but also for globalizing of aesthetic practices reasons. Whereas 
British pediatricians now tend to dismiss routine infant circumcision, American physicians 
keep on advocating it quite generally [47–49]. Nowadays, most clinicians would not remove 
an appendix or the tonsils prophylactically. A conservative, noninvasive stance may definitely 
be right, and experienced clinicians know very well when to intervene and when not. At any 
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rate, it does not seem to be appropriate to make the prepuce a fetish and transform it into 
a signifier of health and happiness, as has often been done in northern Europe. Especially, 
anxiety of suture and of keloid scars seems to be in the way, although these are issues which 
have come to be handled well [50]. Of course, climate conditions play a role: the climate in 
northern Europe is not the same as it is in, for example, the Alpe-Adria region, let alone in the 
Mediterranean and further into more southern regions. Of course, hot and humid climates 
support generating of some bacteria and microorganisms. By 1962, research findings com-
pared the small amount of germs in a circumcised penis to that of an uncircumcised penis 
with a condom on [51], something that would be conclusive to generations of Americans. 
Some facts are not well known in northern Europe as yet: inflammation of the glans penis is 
not a rare event particularly in uncircumcised boys. Significantly, urinary tract infections in 
boys tend to be more frequent—up to 10 times—in the uncircumcised [52]; the risk of cervical 
carcinoma as to hygienic standard in Israel is 3.8 per 100,000, in Germany 16 per 100,000 [45]. 
The team of Castellsague et al. has elaborated on this, and Rivet in her stock-check has given a 
distinct account from a family physician’s point of view [42, 43].

In the case of a female patient wishing for her partner’s foreskin to be removed for hygienic 
reasons (cf. [14]), in a 2-year follow-up the couple confirmed refraining from relatively short 
cohabitation time periods of around 5–10 min they had before circumcision—except for when 
intended. Following that, the result was that after 2 years the patient’s now-circumcised partner 
had gained more control of his sexual functioning. It must be added that in anamnesis, none 
of these issues had been issues at all, essentially since the patient had sought psychotherapy 
for different reasons. In retrospect, the couple had sexually been quite happy before, although 
the patient reported to have problems reaching orgasm every now and then. Following their 
statements, there had been a significant increase in satisfaction after circumcision. Subclinical 
as it may be the case points to an interesting hypothesis: female sexual dysfunction not only 
can have many facets in phenotype and in psychosomatic etiology aspects (cf. [6]) but, as to PE, 
female orgasm disorders well known in daily practice might at times be considered an artifact 
due to male PE. Complaints on cohabitation time periods of 1–2 min may be a disguised PE; 
here, possibly, a symptom of males is displaced toward females who present with orgasm dis-
orders as an allegedly female issue [53]. At any rate, cohabitation time period in circumcised 
males is frequently assumed to be longer than in uncircumcised males. Although there has 
not been any consistent evidence so far, the Italian study might support the public opinion. 
Moreover, in a recent review on PE, the authors [54] put frenulum breve at anecdote category, 
oddly ignoring the Italian study. They attempt a hint at cultural differences in what qualifies as 
a symptom and what does not—what may generally be right but not applicable in all ways. In 
their review, PE is attributed to some patriarchal cultures, at the same time generally imputing 
low self-esteem to women from these cultures who will not tend to rate rapid ejaculation as 
premature but as a sign of male virility; that is why PE is not diagnosed. Rather, in some cases 
PE may not exist because of differing cultural scripts. What the authors seem to withhold is dif-
fering cultural scripts of sexual encounter which can be completely different. Such scripts can 
grossly differ from the majority of, say, western scripts. Scripts as subsequent oral or manual 
stimulation toward female orgasm, usually followed by a second, more lasting cohabitation 
act, have to be taken into consideration in order to approach reality proper. These are not even 
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considered existent by the authors, let alone further examined. In orientalism, specific female 
vaginal or anal muscular techniques have been used to provoke rapid ejaculation in males. 
Multiple sexual acts are not only in opposition to PE functionally [55] but maybe even by defi-
nition, thus highly culturally dependent. Again, orientalism has produced different relations to 
bodily issues, such as sexuality [29]. This might confirm the data of low prevalence in the mid-
dle-east cited above [12] in a more appropriate way than coercing data into fitting culturally 
insensitive reasoning. Lately, a psychoanalytic account has been given of historical idealization, 
or special appreciation of sexuality in Islam in opposition to its perception in Christianity [56], 
which should be similar in Judaism. Of course, differentiations must be further examined (cf. 
[57]). All in all, psychogenic erectile dysfunction in general not only often has short duration 
[4] but especially in the case of PE is subjected to different cultural scripts that will influence, if 
not define, symptom formation.

Another case shows a male patient who presented with situative erectile dysfunction, with 
a more complex psychosomatic background. The patient had a history of fantasying about 
his urethra carrying residue of urine mingling with his sperm when ejaculating, something 
that in his opinion would be a hygienic problem. His idea was that fluids must not mingle. 
He reported that this idea had bothered him ever since he was sexually active. He had been 
circumcised at the age of 4, and he could not remember to have had any problems about it. In 
sexual situations with his partner and with ex-partners in the past, he felt disgusted that they 
did not share his view but even enjoyed active oral sex. He had been with his current partner 
for 2 years, and she had assured him not to have any problem with his theory of fluids, and 
as a biology student she was right, he admitted. During coitus, he usually felt like having to 
ejaculate prematurely which in reality he did not. However, he would mentally keep on being 
sexually excited while his erection would be waning. Only through further active stimulation 
by his partner would he be able to continue, which for him felt like starting anew. Such an 
interactional loop could take place several times a night. The therapeutic process led to joint 
understanding of the patient’s fantasies behind the symptom, of his feeling of nausea over 
smegma, of his theory of fluids that revealed a strict dichotomy between good and bad, and 
the like. Moreover, it led to the conclusion that his psychogenic dysfunction was somewhat 
linked to circumcision. It was the patient himself who suggested to view his sexual mode of 
behavior as some kind of pseudo-premature ejaculation, and he referred to an uncircumcised 
friend of his who was under treatment with PE diagnosis. After having reported to him about 
his ideas of hygiene, the friend told him about having a smegma problem although applying 
steady hygienic measures. The patient remembered to have heard of such a problem a long 
time ago. In the process of time, it had added to no more than severe qualms about his self-
confidence, which took 3 years to be reestablished. What was surprisingly easy to handle was 
the erectile dysfunction he had since in his mind, he felt like uncircumcised. Still in the end, it 
was not so much bibliotherapy that accounted for an alleviation of his dysfunction but, apart 
from the ever-effective therapeutic alliance, it was his realizing of the fact that he had been 
circumcised which made him comfortable with himself. The points his partner had made, 
such as dryness of the glans, would make him easy with his genital in contrast to the friend 
of his who at his wife’s behest would have to clean his penis twice a day. Through less than a 
few months period, his concept of hygiene was waning while his erection would come back, 
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and his fantasy to ejaculate early lost its urge. If the patient had not been circumcised the 
case would have been different and have led to even more complex entanglement—given the 
patient would have had the same fantasies anyway. In a 1-year-catamnestic questionnaire, the 
patient reported of no more dysfunction during the act, and his partner and himself described 
cohabitation quality and quantity as excellent. What is even more significant is, there would 
not be any displacement of symptom toward dysmorphophobia, something that by all means 
might have been the case. In this case, as to psychosomatic symptom formation, the sexual 
dysfunction had been a highly limited and well-accessible symptom.

Even when some research is limited, one can examine sexual functioning and experiencing 
of patients. As to functioning, the point is that erection is controlled by mechanisms in the 
hypothalamus, cerebral cortex, and spinal cord. Most important is the neural control of erec-
tion, which is organized afferently and efferently. In afferent direction, infraspinal and supra-
spinal influences on the spinal erection center can trigger erection. In reflexogenic erection, 
afferences extend via the pudendal nerve toward the sacral erection center which sends out 
efferences via the plexus hypogastricus inferior. In psychogenic erection, sensory, visual, or 
acoustic stimuli or fantasies trigger erection, with the involvement of cortical centers. In effer-
ent direction, stimulation of the autonomous nervous system triggers erection, influencing 
penile vessels. The parasympathetic nervous system is pro-erectile; the sympathetic is anti-
erectile. Penile vessels are innervated by preganglionic neurons in the spinal cord. Innervation 
runs via the plexus hypogastricus inferior and cavernosi nerves toward the penile corpus 
cavernosum. From the sacral plexus on, the pudendal nerve innervates pelvic musculature; 
pelvic floor contraction intensifies rigidity. After all, erection can be described as a neurovas-
cular event involving sensory, motor, and autonomous nerves. Cavernosal structures and 
blood circulation in the penis are involved, as are hormones and neurotransmitters. Apart 
from molecular signal transduction which has been depicted extensively [8], sexual experi-
encing plays another important role. It will find its deposit psychically, as psyche will have 
predetermined experiencing and with that nerve system parameters.

Penile nerve supply is essentially conducted by the compact twin dorsal penile nerves which 
emerge from under the pubic bone. Running toward the glans, the nerve fibers fan out. 
Interestingly, although by circumcision corpuscular receptors of touch are removed, a recent 
sensory testing study found no long-term implications for penile sensitivity in circumcised 
males and even challenges the image of the foreskin to be the most sensitive part of the penis 
[48]. It is rather that, due to circumcision, loss of sensitivity of the glans as a result of kerati-
nization will handicap ejaculation. Circumcision can stifle PE induced by high stimulation in 
the glans, or induced by high friction of the prepuce when in rhythmic contact with the glans 
in uncircumcised males.

Treatment of PE can be difficult, still behavioral and pharmacological approaches, and combi-
nations of these, have often proven helpful. While PDE-5 inhibitors sustain penile erection and 
facilitate further sexual acts, they may support overcoming of anxiety that often exacerbates 
PE ([58], cf. [12]). Such additional effects are welcome in case of an indication of PDE-5 inhibi-
tors. Some patients with psychosomatic involvement will benefit from a combination of phar-
macotherapy and psychotherapy without too much of behavioral instruction. Psychodynamic 
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nations of these, have often proven helpful. While PDE-5 inhibitors sustain penile erection and 
facilitate further sexual acts, they may support overcoming of anxiety that often exacerbates 
PE ([58], cf. [12]). Such additional effects are welcome in case of an indication of PDE-5 inhibi-
tors. Some patients with psychosomatic involvement will benefit from a combination of phar-
macotherapy and psychotherapy without too much of behavioral instruction. Psychodynamic 
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examination of personal biography can produce good results. Still, behavioral approaches 
and cognitive therapy are useful, especially those that will reach both cognition and emotion 
in patients. Apart from well-known sexual behavioral therapy publications, it is interesting 
to see that behavioral therapy publications on depression and addiction have proven helpful 
([59, 60] and generally, [61]), which points to psychodynamic similarities of these disorders to 
some type of sexual dysfunction, such as psychosomatic PE. Additionally, learning of relax-
ation techniques [62, 63] can have strong effects on sexual behavior and experiencing.

6. Discussion

Were it not for some good reasons, one might consider the foreskin superfluous from the 
beginning: the idea of hygiene has a point in its own right. Yet, it may have protected the 
glans penis from brush and plants in ancient times. An ideology of naturalness should not 
overrule today’s hygienic or medical aspects, though. PE, which is by no means a rare issue 
in men of heterogeneous age and descent, is now being treated more and more by use of 
selective serotonin reuptake inhibitors [SSRIs] (cf. [12]), such as dapoxetine, which is used as 
on-demand treatment. This means intervening in neurotransmitter metabolism, which some 
European patient groups tend to refrain from completely. A possible loss of libido has been 
discussed, yet with no clear conclusion. All in all, dapoxetine research results are remark-
able and are open to debate. However, PE patients ought to be diagnosed thoroughly, and 
uncircumcised men ought to be counseled. It stands to reason that checking of physiological 
and psychological status should be first of all. Meticulously detailed anamnesis also of psy-
chosocial biography is required, even via questionnaires quite analogous to those of different 
focus [64]. Instead of rapidly going for medication in times of high pressure, which seems to 
be the easiest option to some efficiency-oriented patients, an exact analysis of PE and related 
disorders will be most helpful. In PE, the frenulum breve study ought to trigger attention to 
circumcision as a possible first-line option, especially in case that a restrictive frenular band 
was not the rare anomaly but more usual than assumed while a sufficient one was the excep-
tion. It might as well be denied or trivialized, or be culturally experienced as normal. It may 
be that the frenulum interferes more with retraction of the prepuce than usually assumed. 
Especially as the prepuce is continuously retracted, which for reasons of hygiene has to be 
case, frequently reported minor tears can generate inelastic scar tissue and by further retract-
ing of the prepuce generate even more tears and scars. Also, the size of the glans in rela-
tion to size and restrictiveness of the prepuce might generally be underrated as well. Further 
research is needed here.

Especially male patients do not tend to report voluntarily on pain, inflammation, or problems 
with the sexual act. They do almost only at request. Adolescent males will not easily admit to 
these problems, too. However, whereas in urological practices the elderly are by far the majority 
of patients, in Internet forums plenty of adolescents seem to appear with plenty of questions on 
genital function, dysfunction, and the like. While it has been confirmed that circumcision is not 
associated with higher prevalence of erectile dysfunction—as we have seen, the foreskin plays 
no important role in erectile function anyway [65]—PE has not been so much in public focus to 
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date. In correspondence with the myth of circumcision to be a measure that affects potency or 
erection, it must be clear that there is still much information to be given to the northern European 
public. The fact that the Brookman May et al. study’s authors declare their results to end a 
myth [3] is not for nothing: oddly telling, in the 2014 European Parliament election campaign, a 
German mock-party called Die Partei [66] even launched a poster which read, “Hände weg vom 
deutschen Pimmel!” (“Hands Off German Peter!”), ironically addressing western European 
bureaucratic standardization issues via the seemingly German anxiety of circumcision.

7. Conclusion

The sacredness of the female body in Judaism and Islam corresponds to circumcision in 
males, a cultural practice by which human incompleteness is written directly in the body. 
More important than tradition—which must always be questioned—is the aspect of symbolic 
order of the sexes that points to culturally dependent perception in general. Psychologically, 
anxiety might confirm circumcised males still to be fantasied as some sort of danger to the 
northern European Christian-heritage culture, even when this seems to be an ancient issue 
long ago. Still, ambivalence toward sexuality is a common topos in Christianity, whereas 
more openness toward sexuality in Judaism, in Islam, and in wide parts of Asia have been 
common. Due to its ethnic and cultural heterogeneity and its puritan heritage, the Anglo-
American region seems to be somewhere in between.

As to the medical aspect of circumcision, no real adverse effects have been observed [36]. 
As to psychogenic PE, behavioral and pharmacological approaches should be augmented 
by detailed psychosomatic anamnesis. Circumcision may support alleviation in some cases. 
Generally, it seems that circumcision, in case it stands the test of time, will have to be dissoci-
ated from solely religious beliefs and unquestioned cultural traditions. Instead, a somewhat 
more reasonable approach would be useful in order to a get a grip on circumcision. Many 
gynecologists and urologists favor circumcision for good reasons.
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