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A limited number of studies have evaluated sexual func-
tioning in patients with schizophrenia. Most patients 
show an interest in sex that differs little from the general 
population. By contrast, psychiatric symptoms, institu-
tionalization, and psychotropic medication contribute to 
frequently occurring impairments in sexual functioning. 
Women with schizophrenia have a better social outcome, 
longer lasting (sexual) relationships, and more offspring 
than men with schizophrenia. Still, in both sexes social 
and interpersonal impairments limit the development of 
stable sexual relationships. Although patients consider 
sexual problems to be highly relevant, patients and clini-
cians not easily discuss these spontaneously, leading to 
an underestimation of their prevalence and contributing 
to decreased adherence to treatment. Studies using struc-
tured interviews or questionnaires result in many more 
patients reporting sexual dysfunctions. Although sexual 
functioning can be impaired by different factors, the use 
of antipsychotic medication seems to be an important 
factor. A comparison of different antipsychotics showed 
high frequencies of sexual dysfunction for risperidone 
and classical antipsychotics, and lower frequencies for 
clozapine, olanzapine, quetiapine, and aripiprazole. 
Postsynaptic dopamine antagonism, prolactin elevation, 
and α1-receptor blockade may be the most relevant fac-
tors in the pathogenesis of antipsychotic-induced sexual 
dysfunction. Psychosocial strategies to treat antipsy-
chotic-induced sexual dysfunction include psychoedu-
cation and relationship counseling. Pharmacological 
strategies include lowering the dose or switching to a 
prolactin sparing antipsychotic. Also, the addition of a 
dopamine agonist, aripiprazole, or a phosphodiesterase-5 
inhibitor has shown some promising results, but evidence 
is currently scarce.
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Introduction

Sexual dysfunction in patients with schizophrenia 
may be related to the disease itself  (eg negative symp-
toms, decreased initiative, and motivation), psychoso-
cial factors, somatic health and the use of psychotropic 
medications.1–4

The aim of this article is to provide an overview of the 
literature on all aspects of sexual functioning that are 
relevant for clinicians who treat patients with psychotic 
disorders, including both the theoretical background 
and the practical implications. Different psychotropic 
medications, like antipsychotics and antidepressants, can 
cause sexual side effects in patients with schizophrenia. In 
this article, the focus will be on antipsychotics as these are 
most prescribed in these patients. Antipsychotic drugs 
have been associated with sexual dysfunction, such as 
decreased sexual desire, erectile dysfunction, anorgasmia, 
and delayed or retrograde ejaculation.5,6 Studies using 
structured interviews or self  report questionnaires have 
shown that 16% to 60% of the patients using antipsychot-
ics experience sexual dysfunctions.7 Sexual side effects 
have a considerable impact on quality of life and are 
probably a major factor in nonadherence to prescribed 
antipsychotic drugs.6,8–10

We will subsequently describe the relationship between 
schizophrenia and sexual dysfunction, psychosocial 
aspects of sexual functioning, the burden of antipsy-
chotic-induced sexual dysfunction as weighed by patients 
and doctors, the prevalence and different types of anti-
psychotic-induced sexual side effects, which mechanisms 
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may be involved, and which treatment strategies for the 
sexual side of antipsychotics effects are available. No 
recent reviews have been published which cover these 
aspects from a clinical perspective.

A PubMed search was performed using the following 
search terms: “schizophrenia,” “psychosis,” “clinical,” 
“sexual,” “sexual function,” “sexual dysfunction,” “prev-
alence,” “social functioning,” “severity of illness,” “anti-
depressant,” “antipsychotic,” “neuroleptic,” “adherence,” 
“nonadherence,” “treatment strategies,” “psychosocial,” 
“libido,” “sexual desire,” “arousal,” “erection,” “pria-
pism,” “vaginal lubrication,” ”orgasm,” “ejaculation,” 
“neurotransmitter,” “receptor,” “dopamine,” “noradren-
alin,” “norepinephrine,” “serotonin,” “prolactin,” “ace-
tylcholine,” “histamine.” Articles were selected by the 
first author (MB). In case of uncertainty inclusion was 
discussed with the last author (HK). All retrieved stud-
ies were checked for cross-references that were retreived 
when they fulfilled the search criteria. Finally, we struc-
tured, summarized, and integrated the information into a 
balanced clinically oriented review article.

Schizophrenia and Sexual Functioning

In the early 20th century, it was believed that schizophrenia 
was caused by deficiencies in sex hormones.11 Early psycho-
analytic theories suggested that psychosis might derive from 
unconscious homosexual tendencies.12 Erotic sexual behaviors 
were also seen as possible causal factors for schizophrenia in 
pre-schizophrenic patients.13 As these ideas were not based on 
any empirical research, they have gradually been abandoned.

According to case reports, some patients suffering 
from psychotic symptoms experience coenesthetic hal-
lucinations (ie the sensation of bodily functions that are 
usually undetectable) of a sexual nature, erotomanic delu-
sions, delusions related to sexual identity, the sexual act, 
or pregnancy. Also, hypersexuality can occur during an 
acute psychotic episode. Such psychotic manifestations 
related to sexuality are uncommon and usually disappear 
after starting antipsychotic medication.11,14,15

According to Skopec et al16 most patients with schizo-
phrenia do not differ from controls in terms of actual sex-
ual behavior. On the other hand, relationships of people 
with serious mental illness are characterized by less inti-
macy and commitment than in the general population.17

Schizophrenia may influence sexual behavior in men 
and women in different ways.18 This may be related to 
differences in the age of onset of schizophrenia. Women 
often develop schizophrenia later in life, possibly related 
to the effects of sex hormones on the brain.19 Women 
with schizophrenia have better social outcomes, as they 
date, have sex, marry, and raise children more often than 
men.20 McEvoy et al21 studied sexual activity and attitudes 
in chronic inpatients with schizophrenia. A majority of 
female patients with chronic schizophrenia continued to 
be interested in sex. About one-half  of them wanted to 

become pregnant, but at the same time many of them were 
unaware of the limitations to their parenting abilities.21

Viewed from a social perspective, the sexual behavior 
of patients with schizophrenia was restricted in many 
ways before the 1950s. Extramarital sexual intercourse 
was socially frowned upon,22 and institutionalization in 
the Western world reinforced sexual inactivity by dis-
couraging or even prohibiting sexual relationships. In 
the United States, eg, illegitimate pregnancies did occur 
among patients in psychiatric facilities, but only at one-
fifth of the rate found among the general population.23

Around the time that oral contraceptive medication 
became available, psychiatric institutions started to change 
their regulations, allowing more sexually mixed social 
activities and home passes.23 Particularly in the United 
States, the United Kingdom, and Italy, deinstitutional-
ization accelerated after the 1960s. In North America, 
beds in public psychiatric hospitals had decreased by 
80% within 10 years.24 Parallel to de-institutionalization, 
the relative fertility of women with a major mental ill-
ness increased,25 as living in the community yielded more 
opportunities for sexual encounters.26

According to studies from the 1980s, patients with 
schizophrenia viewed institutionalization as an obstacle 
to sexuality; it took them longer to have a first date, first 
kiss, first coitus, and first marriage.27 In a population 
with institutionalized patients, both males and females 
with chronic schizophrenia showed diminished interest in 
sexual activity, decreased frequency of intercourse, and 
loss of satisfaction from sexual interactions, compared 
with controls.28 The lower frequency and lesser degree of 
satisfaction with sexual intercourse were related to the 
severity of psychopathology and the length of institu-
tionalization. Interestingly, sexual dreams and fantasies 
among these patients did not differ significantly from 
dreams and fantasies in the control group.28

In summary, only a limited number of studies have 
evaluated sexual functioning in patients with schizophre-
nia. To which degree schizophrenia is linked to problem-
atic sexual behavior has yet to be established. It is clear 
that institutionalization and psychotropic medication 
often impair sexual functioning. Still, most patients with 
schizophrenia show an interest in sex that differs little 
from the general population. In comparison to men, 
women with schizophrenia tend to have a better social 
outcome, as reflected not only in longer lasting (sexual) 
relationships but also in more often having offspring. 
On the whole, however, due to social and interpersonal 
impairments, patients with schizophrenia are not fre-
quently involved in long and stable sexual relationships.

The Burden of Sexual Complaints From the Patient’s 
and Doctor’s Perspective

Sexual side effects are of major importance to patients 
and lead to decreased adherence to therapy and reduced 
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quality of life.6,9,10 Nonetheless, patients and clinicians not 
easily start to discuss sexual functioning.29 Most patients, 
when asked, are willingly and relieved to discuss sexual 
problems.14,30 Studies suggest that talking about sexual-
ity does not destabilize patients.31–33 Even those with 
treatment-resistant schizophrenia may wish to talk about 
these topics.34 In contrast, clinicians often do not ask and 
underestimate the rates of sexual dysfunctions35 as well 
as their negative impact on the lives of the patients. Some 
clinicians may not know enough about the issue14 or feel 
ashamed of talking about these sensitive subjects.

In a study by Finn et al, 41 patients with schizophre-
nia were asked to compare the subjective burden caused 
by their psychotic symptoms with that caused by other 
symptoms or side effects.10 The burden of symptoms 
could be rated from 1 (mild) to 5 (most serious). Patients-
rated prosecutory hallucinations as a heavy burden (fre-
quency in patients reporting the symptom 66%, and the 
corresponding burden 4.3). Significantly, the burden of 
erectile dysfunction (frequency 34%, burden 4.5) and 
absence of ejaculation or painful ejaculation (frequency 
12%, burden 4.0) was rated in the same range.

Strauss and Gross interviewed 86 psychiatrists on the 
importance of sexual side effects of psychopharmaco-
logical treatment.29 Most psychiatrists considered sexual 
side effects to be clinically relevant in 2 out of 3 patients, 
and felt that these side effects were likely to influence 
treatment adherence in a negative way. Although the psy-
chiatrists were convinced that most patients would not 
discuss sexual side effects spontaneously, only 10% had 
actually asked their patients about this.

Studies using spontaneous accounts of patients report 
low incidences of sexual dysfunction related to treat-
ment with antipsychotics; actually less than 10% of the 
patients report sexual dysfunction spontaneously when 
asked about side effects. On the other hand, studies 
using structured interviews or self  report questionnaires 
tend to report a prevalence of 30–60% for sexual side 
effects related to treatment with antipsychotics.5,36–39 This 
emphasizes that direct questioning about sexual func-
tioning including sexual side effects is necessary to avoid 
underestimating their frequency among patients with 
schizophrenia and related psychotic disorders.

In summary, patients with schizophrenia consider sex-
ual problems to be highly relevant. It affects their qual-
ity of life and treatment adherence negatively. Still, both 
clinicians and patients not easily start to discuss sexual 
functioning, leading to an underestimation of the fre-
quency and impact of sexual problems.

Prevalence of Antipsychotic-Induced Sexual 
Dysfunction in Patients with Schizophrenia

When comparing studies on antipsychotic-induced 
sexual dysfunction, some aspects have to be taken into 
account. First, in part of the studies it is not totally clear 

if  sexual dysfunction is caused by the use of antipsychotic 
medication, or that other factors could also be involved. 
A second aspect is the difference between sexual “prob-
lem” and “dysfunction.” Sexual problems are common, 
also in the general population,40 but sexual dysfunction 
comes along with subjective distress, which is often not 
asked for. Finally, there are many methodological differ-
ences between studies. Keeping in mind these shortcom-
ings in the comparison between studies, we give a general 
overview on the prevalence of antipsychotic-induced 
sexual dysfunction based on available reviews and a 
meta-analysis.

A review comparing different antipsychotics with 
regard to sexual dysfunction concluded that risperidone 
induces sexual dysfunction most frequently, followed by 
typical antipsychotics (haloperidol), olanzapine, que-
tiapine; the lowest frequency is found for aripiprazole.6 
Knegtering et al found a comparable order (risperidone, 
typical antipsychotics, clozapine, olanzapine, quetiap-
ine, aripiprazole), based on previous studies by this 
research group, all of which used the same design and 
questionnaire.5,36,41–43

In 2011, a meta-analysis was published about sexual 
dysfunction in psychiatric populations of patients tak-
ing antipsychotics. In contrast to other findings, it was 
found that quetiapine, ziprasidone, perphenazine, aripip-
razole, olanzapine, risperidone, haloperidol, clozapine, 
and thioridazine had an incrementally increasing impact 
on sexual function ranging from 16% (quetiapine) to 
60% (thioridazine). It was noted that the quality of the 
included studies showed large variation, and the findings 
related to aripiprazole, clozapine, perphenazine, and thi-
oridazine should be considered with caution as replica-
tion was very limited.7

Also in 2011, a large multicenter randomized trial was 
published by Malik et  al,4 the European First Episode 
Schizophrenia Trial (EUFEST) study. Rates of sexual 
dysfunction at baseline were comparable with rates after 
12 months. In contrast to other studies, there were no sig-
nificant differences in rates of sexual dysfunction between 
the different medications. A  higher score of negative 
symptoms as measured with the Positive and Negative 
Syndrome Scale (PANSS), was associated with libido 
reduction, although some other studies did not find this 
association.4 In a Japanese study (352 outpatients with 
schizophrenia), no differences in rates of sexual dysfunc-
tion were found between medication groups (risperidone, 
olanzapine, aripiprazole, haloperidol).3

Although not all studies agree, sexual side effects may 
not subside over time.4 This emphasizes the importance 
of treatment strategies for sexual side effects.

In summary, studies using questionnaires suggest that 
16%–60% of the patients report sexual dysfunction, pos-
sibly related to the use of antipsychotics. In most studies, 
frequencies of sexual dysfunction differ between different 
types of medication. Conflicting results between studies 
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may result from differences in the study design and ques-
tionnaires used.

Types of Sexual Dysfunction in Patients with 
Schizophrenia

A commonly used classification of stages in sexual 
response is: sexual desire (thoughts, interest), sexual 
arousal/plateau (feeling sexually excited as well as physi-
ological effects, eg erection or lubrication), orgasm (peak 
in pleasure; mentally as well as physiologically), and reso-
lution/refraction.44 In the following section, an overview 
will be given of clinical studies on different types of sex-
ual dysfunction reported during use of antipsychotics.

Sexual Desire

Sexual desire is a term commonly defined as interest in 
sexual objects or sexual experiences. There is no objective 
physiological criterion for desire. It is generally inferred 
from the self-reported frequency of sexual thoughts, fan-
tasies, dreams, wishes and interest in initiating, and/or 
engaging in sexual experiences.44

A meta-analysis shows that 12–38% of patients using 
antipsychotics experience a reduction of sexual desire 
(ranging from 12% for aripiprazole to 38% for clozap-
ine).7 Knegtering et al report 6–50% (ranging from 6% for 
aripiprazole to 50% for risperidone).5,43

Medicated as well as unmedicated patients with 
schizophrenia often report a decrease in sexual desire. 
In a study by Aizenberg1, patients with schizophre-
nia reported significantly more frequent sexual desire 
reduction vs unaffected controls, while sexual desire 
was reduced in patients using antipsychotics as well as 
in those not using antipsychotics.1 The “disease-related” 
sexual desire reduction might be induced by an unknown 
underlying process, the patients’ psychotic symptoms or 
as part of  the general loss of  initiative and activity level 
(ie negative symptoms).

Sexual Arousal

Sexual arousal is closely connected to sexual desire. It 
is defined both in subjective terms, like feeling sexually 
excited, and objective physiological terms like erection 
and lubrication. Patients being treated with antipsychot-
ics often report being less easily sexually aroused.1

Sexual Arousal: Erectile Dysfunction

Erection describes the nonflaccid state of the penis and 
is in most cases the physiological expression of sexual 
arousal. Erectile dysfunction refers to the inability of 
men to achieve and/or maintain erection. In clinical prac-
tice patients often report problems related to a delayed, 
shortened, or diminished ability to reach full erection. 
Although erections often co-occur with the subjective 

feelings of sexual excitement, they can also occur with-
out arousal, for instance during Rapid Eye Movement 
(REM) sleep.

In many studies assessing arousal, questionnaires are 
used to evaluate quantitative (duration, frequency) and 
qualitative (rigidity) aspects of erection. More objective 
ways to study erection include for instance a mechanical 
strain gauge that measures the penile circumference. Such 
objective evaluations are complex, and given the taboos 
surrounding sexuality, not readily accepted in routine 
clinical practice or clinical trials evaluating side effects. 
This explains why studies evaluating sexual side effects 
in patients using antipsychotics on the whole relied on 
questionnaires.

The meta-analysis of Serretti and Chiesa7 shows that 
7–46% of patients using antipsychotics experience dys-
function of arousal, like erection and lubrication (rang-
ing from 7% for aripiprazole to 46% for thioridazine). 
Knegtering et  al report 0–39% (ranging from 0% for 
aripiprazole to 39% for risperidone).5,43

Aizenberg et al found that in patients with schizophre-
nia who had a sexual partner, erection was reduced in 
quality or time during coitus. Patients using antipsychot-
ics experienced significantly more erection disturbance 
compared to patients without antipsychotics, both dur-
ing sexual intercourse and during masturbation. At the 
same time, no change occurred in waking erections (an 
expression of REM sleep correlated erections) in these 
patients.1

Sexual Arousal: Priapism

Priapism is a painful, prolonged, and sustained erection 
of the penis and is a urologic emergency. How priapism 
exactly results from treatment with antipsychotics remains 
unclear, but α-adrenergic receptors may be involved.45,46 
The onset can be sexual stimulation, but the condition 
itself  persists long after sexual excitement has subsided. 
Priapism is an emergency that needs immediate attention 
as it can lead to long-term devastating consequences such 
as erectile dysfunction, urinary retention and gangrene. 
Even with treatment, 40%–50% of patients can develop 
erectile dysfunction owing to ischemia and fibrosis of the 
corpora cavernosa.45–47

Priapism related to treatment with antipsychotics is 
a rarely occurring effect and has shown up only in case 
reports, which relate priapism to many different antipsy-
chotics, such as haloperidol, clozapine, risperidone, olan-
zapine, aripirazole, and quetiapine. Antipsychotics with 
strong α1- and α2-antagonistic properties seem to induce 
priapism most frequently.45,46 Risperidone has a high affin-
ity, followed by clozapine and quetiapine. Olanzapine has 
the lowest affinity for the adrenergic receptors. The only 
exception is ziprasidone with a high affinity, but there are 
just a few case reports in the literature. A possible expla-
nation may be that this drug has not been available as long 



678

M. K. de Boer et al

as other atypical antipsychotics.46 Most sexual side effects 
of medications are reversible. In contrast, although pria-
pism is rare, it should be treated immediately as it may 
result in irreversible sexual dysfunctions.

Clitoral priapism is an even less frequently reported 
side effect. In antipsychotics, it has only been reported 
with olanzapine.48

Sexual Arousal: Vaginal Lubrication

Vaginal lubrication is the excretion of a lubricating fluid 
by the vaginal wall that facilitates sexual intercourse. It is 
associated with increased vaginal blood flow and sexual 
arousal. Although vaginal lubrication in women may be 
viewed as the physiological equivalent of erection, it has 
hardly been studied in relation to schizophrenia or anti-
psychotic medication. Lubrication can be evaluated indi-
rectly by measuring vaginal blood flow using for instance 
photopletysmography, or by indirect measures of heat 
dissipation and Doppler techniques.49 Measuring vagi-
nal blood flow requires the insertion of a tampon shaped 
device into the vagina. These instruments are too intrusive 
to be used in routine clinical practice or clinical research.

Studies suggest that women report diminished lubrica-
tion in frequencies that are comparable to the frequency 
of erectile dysfunction reported by men treated with the 
same antipsychotics.5,7

Orgasm

Orgasm is characterized by a peak in sexual pleasure 
accompanied by rhythmic contractions of the genital 
and reproductive organs, cardiovascular and respiratory 
changes and a release of sexual tension.44 Physiological 
measurements of orgasm, like fluctuations in rectal pres-
sure, are infrequently described.44,50 Also, this method 
is too invasive for use in clinical trials on patients using 
antipsychotics.

The meta-analysis of Serretti and Chiesa shows that 
4%–49% of patients using antipsychotics experience 
orgasm dysfunction (ranging from 4% for aripipra-
zole to 49% for thioridazine).7 Knegtering et  al report 
3%–46% (ranging from 3% for olanzapine to 46% for 
risperidone).5,43

In studies evaluating sexual dysfunctions, orgasm is 
evaluated as an individual item in questionnaires. Most 
studies assess the degree to which the patient indicates 
he or she is capable of experiencing an orgasm, but some 
studies also noted a disturbance in the quality of the 
orgasm.51 In the study of Aizenberg, patients using clo-
zapine reported the quality of their orgasm had improved, 
unlike patients using classical antipsychotics.1

Ejaculation

Ejaculation is the emission of semen during orgasm in 
men. Ejaculation disturbances consist of a change in 

consistence or volume of the ejaculate. Most commonly 
reported in patients treated with antipsychotics is a 
decreased ejaculatory volume (DEV). Terms in the lit-
erature related to DEV are aspermia, anejaculation, dry 
ejaculation, or retrograde ejaculation. It has been stated 
that retrograde ejaculation and aspermia are often used 
wrongly as synonyms.52 Aspermia can be defined as the 
absence of ejaculate in the presence of erection, muscular 
ejaculation and orgasm.53 Retrograde ejaculation refers 
to the ejaculate being released into the bladder during 
orgasm as can be shown by analyzing the urine for the 
presence of semen after orgasm.

Decreased ejaculatory volume (DEV) is frequently 
(8%–58%) reported in patients treated with antipsychot-
ics.7 Knegtering et al report 7%–40% (ranging from 0% 
for aripiprazole to 40% for risperidone).5,43

DEV and dry ejaculation are reportedly related to the 
use of several antipsychotics like thioridazine, chlor-
promazine, sertindole, risperidone, and olanzapine.5,47,52–56 
Although the mechanisms are not fully known, antipsy-
chotics with α-blocking properties and possibly also cal-
cium channel blockers are thought to be most likely to 
induce DEV.

Spontaneous ejaculation is a rare condition that has 
been described with zuclopentixol, trifluoperazine, thio-
thixene, and risperidone.57–59

Menstrual Disturbance, Galactorrhea, and 
Gynecomastia

Although menstrual disturbance, gynecomastia and 
galactorrhea are not in themselves sexual dysfunctions, 
they do tend to coincide with some of the sexual dysfunc-
tions because they may originate at least partly from the 
same source: high serum prolactin levels.60 The literature 
suggests that lowering prolactin levels with a dopamine 
agonist or switching to a prolactin sparing antipsychotic 
will often be successful in treating antipsychotic-induced 
menstrual disturbance and galactorrhea.

Other Aspects of Sexual Functioning

Besides the aspects of sexual functioning discussed 
above, some studies have tried to evaluate the subjective 
judgment of patients about the overall quality of their 
sexual experience. Aizenberg included items in his ques-
tionnaire such as “enjoyment of sex” and “sexual satis-
faction”1 and found that these were significantly higher in 
patients treated with clozapine than in those treated with 
classical antipsychotics.61 As mentioned in the section on 
orgasm, the study of Ghadirian et al included one item 
about change in the quality of orgasm.51

Some studies mention pain during orgasm51 or pain-
ful ejaculation (odynorgasmia).62,63 On the whole, pain 
during orgasm seems to be extremely rare and is absent 
as item in most studies, while the pathophysiological 
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mechanisms in relation to treatment with antipsychotics 
remain unclear.

Pharmacological Mechanisms in Antipsychotic-Induced 
Sexual Dysfunction

The pathogenetic mechanisms of  antipsychotic-asso-
ciated sexual dysfunction are not fully understood. 
Postsynaptic dopamine antagonism, α1-antagonism, 
and prolactin elevation are likely to be involved.5,44 
Most antipsychotics are potent postsynaptic dopamine 
antagonists and can cause sustained elevation of  the 
anterior pituitary hormone, prolactin.5,51 Dopamine is 
an important neurotransmitter in brain areas and cir-
cuits involved in attention and salience of  stimuli, and 
in experiencing motivation and rewards, including sex-
ual motivation (desire) and probably also sexual reward. 
Sexual reward is experienced primarily during orgasm, 
but other stages of  sexual functioning also seem to be 
involved in reward-related learning.44,64 However, it 
has to be noted that perspectives on the role of  dopa-
mine have changed in recent years: dopamine is now 
suggested to be more important in the anticipation of 
reward than reward itself.65

Dopamine blockade is probably a major factor in anti-
psychotic-induced sexual dysfunction.5 A  second factor 
possibly involved in the inhibition of sexual behavior by 
dopamine antagonists may be the associated hyperpro-
lactinemia.5,44 Dopaminergic activity controls the produc-
tion of prolactin in the pituitary gland. While dopamine 
antagonists decrease levels of dopaminergic output, 
prolactin levels are increased. Prolactin in turn has an 
inhibiting effect on the tuberoinfundibular dopaminer-
gic neurons, thereby completing the feedback mechanism 
between dopamine and prolactin.66

Antipsychotic-induced hyperprolactinemia has been 
associated with a number of side effects including galac-
torrhea, menstrual disturbances, amenorrhea, and sexual 
dysfunction,5,67–70 although some studies only confirm 
this for subgroups of patients,71,72 or do not find an asso-
ciation between prolactin levels and sexual dysfunction.73 
In contrast to risperidone and classical antipsychotics, 
clozapine, quetiapine, and olanzapine do not appear to 
cause sustained elevated levels of prolactin. The reports 
available suggest that patients using these antipsy-
chotics may have comparatively lower rates of sexual 
dysfunction.1,5–7,41–43,74

Besides having affinity for the dopamine receptor, 
antipsychotics interact with many neurotransmitter sys-
tems in the brain and other parts of  the body. Affinity 
for the serotonergic, noradrenergic, histaminic, and 
cholinergic/muscarinic neurotransmitter systems dif-
fers among the various groups of  antipsychotics.75–77 
Agonistic serotonergic effects, for instance on 5-HT2 
receptors, are associated with a decreased ability to 
achieve orgasm. By contrast, agonism of  the 5-HT1a 

receptors, and possibly also antagonism of  the 5-HT2a 
and 5-HT2c receptors appear to have a stimulating 
effect on sexual performance.78,79 The α1 receptors are 
thought to be involved in erection, lubrication, and 
ejaculation.46,80,81 Some antipsychotics also have α2-
blocking properties. In treatment with antipsychotics a 
clear relationship between these properties and sexual 
performance has not been described. In theory, as in the 
α2-blocking yohimbine, they may stimulate erection.82,83 
Acetylcholine has a facilitatory role in erection and ejac-
ulation when administered to the corpus cavernosum. 
Little is known about possible central anticholinergic 
effects, which often occur as adverse effect of  psycho-
tropic medication, which may contribute to inhibition 
of  sexual functioning.84,85 Also information about the 
influence of  histamine on sexual functioning is limited, 
but histamine antagonists are associated with a decrease 
of  sexual functioning.86,87 The exact effects of  central 
agonism or antagonism of  histamine receptors on sex-
ual functioning remains unknown. An indirect negative 
result of  antihistaminergic medication (eg anti-allergy 
medication, some antipsychotics or some antidepres-
sants77) on sexual functioning may primarily be caused 
by their sedating effects.

Table  1 shows the effects of neurotransmitters on 
sexual functioning. Table 2 shows the affinity of several 
antipsychotics for the neurotransmitters and represents 
global receptor affinity based on different studies, show-
ing the large variation in pharmacological properties of 
frequently used antipsychotics which partly explain dif-
ferential effects on sexual functioning.75–77,88,89

Table 1.  Main effects of antipsychotics on sexual functioning

Effects on sexual response

D2 agonism Increased sexual desire (anticipation 
of reward)

D2 antagonism Decreased sexual desire, sexual 
activity, erection, and ejaculation

5-HT2 agonism Delay of orgasm
5-HT1a agonism Activation of sexual behavior, 

facilitation of orgasm
5-HT2a and 5-HT2c 
antagonism

Probable stimulation of sexual 
behaviour

α1 antagonism Central effect: decrease of erection, 
lubrication, and ejaculation
Peripheral effect: may have a 
stimulating effect on, eg erection

α2 antagonism Stimulation of erection
H1 antagonism Indirect effect on sexual 

performance through sedation
M1 antagonism Decreased erection and lubrication

Note: D, dopamine receptor; 5HT, serotonin receptor; α, alpha-
adrenergic receptor (or alpha-adrenoceptor); H, histamine 
receptor; M, muscarinic receptor (a subtype of acetylcholine 
receptor).



680

M. K. de Boer et al

Other Pharmacological Mechanisms

Besides the affinity for the D2 receptor and other recep-
tors, other pharmacological mechanisms may also influ-
ence treatment effects and side effects of antipsychotics, 
eg passage of the blood brain barrier, metabolization in 
the liver and presence of an active metabolite.

Passage of the blood brain barrier influences the ratio 
between the amount of the antipsychotic in the brain and 
peripheral blood. This may be influenced by the lipophil-
ity of a drug and the extent to which an antipsychotic 
may be actively moved through transporting systems 
in the blood brain barrier.90 In general, high lipophility 
of medication predicts good penetration in the brain. 
Antipsychotics with a poor passage of the blood brain 
barrier (eg risperidone, paliperidone, and amisulpride), 
have to be dosed relatively highly to accomplish a central 
effect, leading to a high peripheral level. The pituitary 
gland produces prolactin that is regulated by dopamine. 
The location of the pituitary gland outside the blood brain 
barrier leads to a considerable rise in prolactin blood lev-
els for hydrophilic antipsychotics due to a higher periph-
eral-to-central D2 receptor occupancy. If  an antipsychotic 
has active metabolites with an affinity to D2 receptors, it 
is important that they have a central-to-peripheral ratio 
as good as that of the parent drug, if  not better.90 This is 
not the case for the metabolite of risperidone, 9-hydroxy-
risperidone. This may explain why risperidone, through 
its hydrophilic metabolite, 9-OH-risperidone, elevates 
prolactin more than would be expected based on the 
affinity of the parent compound risperidone for the D2 
receptor.5,91,92 Meanwhile, 9-OH-hydroxyrisperidone has 
been registered as a separate antipsychotic, namely pali-
peridone. Evidence about paliperidone and sexual dys-
function is still very scarce. It may be hypothesized that 

detrimental effects on sexual functioning and the increase 
of prolactin levels will be comparable to or exceed those 
of risperidone, but to date, (end 2013) there are no studies 
to support this.

It seems that the central-to-peripheral ratio of D2 
occupancy outweighs the impact of other pharmacody-
namic considerations such as the modulation of prolactin 
levels by the serotonin-dopamine interactions in ensuring 
prolactin-sparing effects.90 This leads to the conclusion 
that dopamine antagonism and prolactin levels are the 
most important factors in antipsychotic-induced sexual 
dysfunction.

Psychosocial Treatment Strategies and General 
Considerations in Clinical Guidance

It is important to educate patients with schizophrenia on 
the influence of the disease on different aspects in their 
life, including their sexuality. As mentioned previously, 
most patients are willingly and relieved to discuss sexual 
problems, when this is actively addressed by their clini-
cian.14,30 Many factors can influence sexual functioning 
in patients with schizophrenia, like the primary illness, 
antipsychotic treatment, comorbid somatic disorders, 
relationship factors, the degree of social competence, pre-
vious (positive or negative) sexual experiences, or social 
consequences such as (self)stigmatization and discrimi-
nation.1–4,93 When patients attribute sexual dysfunction 
only to medication, this may increase the risk of nonad-
herence to medication. This underlines the importance 
to consider with patients which factors are important in 
their individual situation, in case of a relationship pref-
erably together with their partner. Also, considering rel-
evant influencing factors may give an indication about 
appropriate treatment strategies.

Table 2.  Receptor-binding affinity profiles of most antipsychotics discussed in this article

D1 D2 5HT1a 5HT2a 5HT2c α1 α2 H1 M1

Amisulpride ? +++ 0 0 0 0 0 0 ?
Aripiprazolea + ++++ +++ ++ ++ ++ ++ ++ 0
Chlorpromazine + +++ 0 +++ ++ +++ ? +++ +
Clozapine + + + +++ ++ +++ + +++ +++
Haloperidol ++ +++ 0 + 0 ++ ++ + 0
Olanzapine ++ ++ 0 +++ ++ ++ + ++++ +++
Paliperidone + +++ + +++ ++ +++ ++ +++ +
Perphenazine ? ++++ + +++ + ++ + +++ 0
Pimozide 0 +++ + ++ 0 + ? 0 0
Quetiapine + + + + 0 ++ + ++ +
Risperidone ++ +++ + ++++ ++ +++ +++ +++ 0
Sertindole ? +++ ++ ++++ ++++ +++ + + 0
Thioridazine ++ ++ + ++ ++ +++ ? ++ +
Ziprasidone ++ +++ ++ ++++ ++ +++ + +++ +

Note: D, dopamine receptor; 5HT, serotonin receptor; α, alpha-adrenergic receptor (or alpha-adrenoceptor); H, histamine receptor; M, 
muscarinic receptor (a subtype of acetylcholine receptor). Affinity for receptors: 0 = absent or very low (Ki value >1000); + = low (Ki 
value 100–1000); ++ = moderate (Ki value 10–100); +++ = high (Ki value 1–10); ++++ = very high (Ki value <1); ? = unknown.
aPartial dopamine agonist.
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Additional psychosocial treatment strategies include 
(sex)education, patient disorder-specific interventions, 
and relationship counseling.94,95 In addition, education 
about sexual risk behavior, prevention of unwanted preg-
nancies, abortion, and childrearing may be relevant.96

Pharmacological Treatment Strategies for 
Antipsychotic-Induced Sexual Dysfunction

Knowing the underlying mechanisms of sexual (dys)func-
tion in patients with a severe mental illness being treated 
with antipsychotics may help to give well informed clini-
cal guidance.

Clinicians should actively and routinely ask about unde-
sired treatment effects of antipsychotics, including effects 
on sexual performance. In clinical consultation, psycho-
logical, social, symptom, and medication-related aspects 
of sexual performance should be disentangled. Also, it is 
important to try to understand the influence of sexual-
ity on the individual’s overall quality of life, in order to 
assess the need for adjusting treatment. Explaining to the 
patient which factors may be involved and outlining the 
possible treatment alternatives may lead to a shared deci-
sion whether to accept a diminished sexual performance 
or to try to find a solution. Possible treatment alternatives 
should be discussed.

Knowledge about the different pharmacological prop-
erties of antipsychotics related to sexual performance 
may be helpful in choosing an antipsychotic with a low 
risk of inducing sexual side effects. A limited number of 
studies have focused on treatment strategies to reduce 
sexual dysfunction in patients treated with antipsychot-
ics. Lowering the dose, switching to an antipsychotic 
with less detrimental effects on sexual functioning, or 
using adjunctive therapy with, eg, a dopamine agonist, 
aripiprazole or phosphodiesterase-5-inhibitor (PDE-5-
inhibitor) are the main treatment options. The risk that 
psychiatric symptoms might increase during one of these 
treatment options should be evaluated in each individual 
patient. In most studies on switching strategies of anti-
psychotics or adding a dopamine agonist, an increase in 
psychotic symptoms is not frequently reported.97,98 In our 
clinical experience, switching medication in collaboration 
with the patient, with the explicit aim of finding the best 
tolerated antipsychotic that is still effective, nearly always 
leads to a better outcome, although sometimes a return to 
the original antipsychotic may be necessary.

The review of Nunes98 describes randomized, double-
blind controlled studies of treatment aimed to improve 
sexual dysfunction and/or decrease prolactin levels. 
Improvement of erectile functioning is described for 
adjunctive treatment with PDE-5-inhibitors like silde-
nafil, lodenafil and tadalafil.101 Lowering of elevated 
prolactin levels and reinstatement of menstruation are 
reported for adjunctive therapy with aripiprazole.69 
Adding selegiline102 or cyproheptadine103 did not seem to 

improve sexual function. The switch from risperidone to 
quetiapine was demonstrated in 2 randomized controlled 
studies, with one showing improvement in sexual func-
tioning and lowering of prolactin levels.72,104

Open label studies98 reported improved sexual func-
tioning for adjunctive therapy with aripiprazole,104–106 var-
denafil,108 peony-glycyrrhiza-decoction,109 carbegoline,110 
amantadine,111,112 shakuyaku-kanzo-to113, and imipra-
mine.114 Open label studies described improvement in 
sexual performance when switching from antipsychotics 
that are strong dopamine antagonists (which often lead 
to elevated prolactin levels) to aripiprazole,105,115–117 zipra-
sidone,118,119 olanzapine120–123, and quetiapine124,125 (prolac-
tin sparing antipsychotics); the switch to aripiprazole was 
the most studied strategy.98

In summary, strategies to treat antipsychotic-induced 
sexual dysfunction include lowering the dose, switch-
ing to a prolactin sparing antipsychotic, adding a dopa-
mine agonist, aripiprazole, or a PDE-5-inhibitor.98 These 
options are shown in figure 1.

Conclusion

A limited number of studies have evaluated sexual func-
tioning in patients with schizophrenia. Most patients 
with schizophrenia show an interest in sex that differs 
little from the general population. In contrast, psychiatric 
symptoms, institutionalization, and psychotropic medi-
cation contribute to frequently occurring impairments 
in sexual functioning. Women with schizophrenia have 
a better social outcome, longer lasting (sexual) relation-
ships and more offspring than men. Still, in both sexes 
social and interpersonal impairments limit the develop-
ment of stable sexual relationships.

Although patients consider sexual problems to be 
highly relevant, patients and clinicians are reluctant to dis-
cuss these spontaneously, leading to underestimation of 
their prevalence and contributing to decreased adherence 
to treatment. Studies using structured interviews or ques-
tionnaires result in many more patients reporting sexual 
dysfunctions. A  comparison of different antipsychotics 
showed that high frequencies of sexual dysfunction were 
found for risperidone and classical antipsychotics, and 
lower frequencies for clozapine, olanzapine, quetiapine, 
and aripiprazole.

It is suggested that reduced sexual desire in patients 
with schizophrenia may also be linked to the general 
reduction of initiative they experience, often referred to 
as negative symptoms. Still, antipsychotic medication 
may be the most prominent cause of sexual problems 
including reduced sexual desire. Postsynaptic dopamine 
antagonism, prolactin elevation and α1-receptor block-
ade may be the most relevant factors in the pathogenesis 
of antipsychotic-induced sexual dysfunction.

Psychosocial strategies to treat antipsychotic-induced 
sexual dysfunction include psychoeducation and 
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relationship counseling. Pharmacological strategies 
include lowering the dose or switching to a prolactin 
sparing antipsychotic. Also, the addition of a dopamine 
agonist, aripiprazole or a phosphodiesterase-5 (PDE-5) 
inhibitor has shown some promising results, but evidence 
is currently scarce.

Future Research

The fact that sexual side effects of antipsychotics may not 
subside over time emphasizes the importance of effective 
treatment strategies for these side effects. As research 

on this topic is limited, this should be a focus of future 
research. This should include psychosocial interventions 
for patients and partners, as well as pharmacological 
treatment strategies.

Second, more research is needed on the possible inter-
action between sexual side effects and the symptoms of 
schizophrenia, eg negative symptoms, lack of motivation 
and initiative. There may be an overlap in underlying neu-
robiological mechanisms.

Third, the variation in outcome between different stud-
ies could be the result of the study design and the instru-
ments used. Future studies preferably use instruments 

Fig. 1.  Treatment strategies in antipsychotic-induced sexual dysfunction. 
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that are validated for patients a psychotic disorder using 
antipsychotics. Taking into account the cognitive symp-
toms that many patients with a psychotic disorder experi-
ence, these questionnaires should be relatively short and 
are simply formulated.

Finally, when clinicians are better informed about sex-
ual functioning in patients with severe mental illness, they 
will be probably more willingly to discuss this topic with 
the patient. We hope this article will be of help in this 
regard.
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