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ABSTRACT

Sexual adverse effects of drugs are common and can compromise adherence to pharmacotherapy. Drugs can
disrupt any or all phases of the sexual response cycle, potentially causing significant distress, which can amount
to clinically relevant sexual dysfunction. Psychotropic and neurotropic agents are the best-characterised culprits
in drug-related sexual dysfunction in females, although sexual dysfunction has been defined in various ways in
the relevant literature. Specifically, serotonergic antidepressants, prolactin-increasing antipsychotics, long-term
opioid therapy, and enzyme-inducing antiepileptics are associated with decreased desire, arousal dysfunction,
orgasmic dysfunction, and more. In addition, progestin-containing contraceptives, antioestrogenic drugs, and
beta blockers appear to increase the risk of sexual dysfunction. Possible mechanisms by which drugs interfere
with sexual functions include alterations in neurotransmitter systems, increases in prolactin levels, increased
sedation, and inhibition of the hypothalamic-pituitary-ovarian axis. Many medical conditions themselves can
also cause sexual symptoms, and these are difficult to distinguish from pharmacological sexual adverse effects.
However, different drugs for the same diseases can have substantially different sexual safety profiles, which often
allows the clinician to choose a less-offending alternative. In some cases, drugs can exert even long-term adverse
effects on sexual function. Therefore, sexual adverse effects must be taken into consideration when weighing the

benefits and risks of different treatment modalities.

1. Introduction

Sexual dysfunction is an ambiguous term referring to any disruption
in adequate and satisfactory psychological, physiological, and inter-
personal sexual responses and experiences [1]. In women, different
anomalies in sexual function are typically defined by the phase of the
sexual cycle that they affect, namely reduced desire for sexual activity;
impaired genital and non-genital arousal in response to sexual stimuli;
delayed, absent or weak orgasms; and sexual pain [1,2]. For clinical
purposes, the definition of sexual dysfunction should involve subjective
distress associated with the sexual symptom [1]. However, several
different definitions have been used in the literature. For instance, a
recent meta-analysis found an overall prevalence of 41 % of sexual
dysfunction in the general female population [3], but two large epide-
miological studies estimated much lower rates of 12 % [4] and 21 % [5]

when sexual distress was considered a criterion of true dysfunction.
While the prevalence of all sexual symptoms seems to steadily increase
with ageing, the rates of distress and therefore dysfunction decline after
middle age [4].

The pathophysiology of sexual dysfunction is often multifactorial.
Common risk factors include various diseases and pharmacotherapy. [1]
Since sexual activity involves both the central and peripheral nervous
systems, hypothalamic-pituitary-gonadal axis, and cardiovascular sys-
tem [2], a large number of medical conditions and drugs may potentially
have a detrimental impact. For example, in addition to depression itself,
antidepressants can have adverse effects on sexual function [6]. Usually,
it is impossible to reliably distinguish the effect of the drug from that of
the disease; nevertheless, different rates of sexual dysfunction between
different agents used in the management of the same condition may
reveal substantial sexual adverse effect potential. Through many
intended and off-target effects, drugs may compromise sexual desire,
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Abbreviations
FSFI Female Sexual Function Index
PGAD  persistent genital arousal disorder

PSSD post-SSRI sexual dysfunction
SGLT2  sodium-glucose cotransporter 2
SSRI selective serotonin reuptake inhibitor

arousal, orgasms, and satisfactory intercourse [7,8]. Since sexual
dysfunction has been shown to reduce compliance to pharmacotherapy
[9], understanding of the sexual adverse effect profiles of drugs is
essential for the clinician (Table 1). This narrative review aims to pro-
vide an overview of the most commonly implicated drug classes that
contribute to female sexual dysfunction.

2. Methods

The format, focus, and scope of the review were agreed on by the
authors in a planning meeting on 17 October 2024. To achieve the aims
of the review, a narrative approach was chosen to overview the effects of
numerous drug classes on female sexual function, and to equip clinicians
with means to manage drug-induced sexual dysfunction. Based on the
consensus of the authors, drug classes specifically chosen for review
were antidepressants, antipsychotics, opioids, cardiovascular drugs,
hormonal contraceptives, anticancer drugs, antiparkinson drugs, other
neurotropic agents, and sodium-glucose cotransporter 2 (SGLT2) in-
hibitors. All phases of the female sexual cycle, including desire, arousal,
orgasm, as well as intercourse itself, were considered potential victims
of drug adverse effects. Thereafter, between October 2024 and January
2025, the PubMed database was searched for publications on female
sexual dysfunction associated with the use of various drugs, using search
strings consisting of different combinations of full and truncated terms
pertaining to the aforementioned drug classes and female sexual
dysfunction. Reference lists of reviewed articles were also searched for

Table 1
Common drug classes associated with risk of female sexual dysfunction.
Drug class Frequency of Comment
sexual
dysfunction
Antidepressants 4-80 % [12] Non-serotonergic agents, e.g.

bupropion and agomelatine,
associated with smaller risk
Agents associated with smaller
increases in prolactin, e.g.
aripiprazole and quetiapine,
associated with smaller risk

Antipsychotics 16-60 % [18]

Opioids 60-70 % [22] In long-term opioid therapy

Progestin-containing Unclear Hormonal intrauterine devices
hormonal might be associated with smaller
contraceptives risk

Beta blockers Unclear

Antioestrogens 30-50 % [33] Tamoxifen associated with slightly

smaller risk than e.g. letrozole
Genital infections might contribute
to sexual pain

SGLT2 inhibitors Unknown

Unknown
Unknown

Benzodiazepines
Antiepileptics Enzyme-inducing agents, e.g.
carbamazepine and phenytoin,
associated with greater risk than
non-enzyme-inducing agents, e.g.
oxcarbazepine, lamotrigine,
gabapentin and pregabalin
Dopaminergic agents, i.e. levodopa
and dopamine agonists, associated
with compulsive sexual behaviour

Antiparkinson agents Unknown

SGLT2: sodium-glucose cotransporter 2.
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additional relevant publications. No publication time restrictions were
applied, although more recent papers were preferred. The titles and
abstracts of the search results were screened to identify relevant publi-
cations. Primarily, recent meta-analyses, systematic and comprehensive
reviews, and clinical and epidemiological studies were included.
Secondarily, narrative reviews, smaller clinical studies, and older pub-
lications were included when stronger evidence was lacking. Papers not
written in English or reporting outcomes on males only were excluded.
Due to the narrative nature of this review, documenting the numbers of
publications retrieved, excluded, reviewed, and included was not
considered feasible. All authors participated in the screening, reviewing,
and interpreting of the literature.

3. Results
3.1. Antidepressants

Antidepressants are prominent culprits in drug-induced sexual
dysfunction, although the reported incidence rates vary greatly [10]. In
a Spanish cross-sectional study, an overall frequency as high as 80 % was
reported in women taking various antidepressants [11]. However, there
are substantial differences between different antidepressants: a meta-
analysis involving both male and female patients and assessing 16
different agents found total sexual dysfunction rates varying from 4 % to
80 %, translating to odds ratios ranging from 0.2 to 27 compared with
placebo. The most serotonergic drugs, such as sertraline, venlafaxine,
citalopram, paroxetine, and fluoxetine, had the highest rates of sexual
dysfunction overall, as well as in the specific domains of desire, arousal,
and orgasm (Table 2). [12] Indeed, serotonin is thought to mediate a
negative effect across all phases of the sexual cycle [10]. In women
specifically, these drugs were associated with rates of 71-74 % for desire
dysfunction, 78-84 % for arousal dysfunction, and 40-45 % for orgasmic
dysfunction. Furthermore, tricyclic antidepressants are also seroto-
nergic, and in males and females, imipramine was associated with a total
sexual dysfunction rate of about 45 %, while clomipramine had an
orgasm dysfunction rate up to 90 %. On the contrary, in males and fe-
males, non-serotonergic antidepressants such as agomelatine and
bupropion were associated with the lowest rates of sexual dysfunction
across all domains. [12] Vortioxetine, an antidepressant with complex
effects on the serotonin system, is also associated with a low risk of fe-
male sexual dysfunction [13]. More recent real-world studies have
confirmed this pattern in women: the rate of female sexual dysfunction
across all domains is much higher with selective serotonin reuptake
inhibitors (SSRI) and serotonin-norepinephrine reuptake inhibitors
compared with non-serotonergic antidepressants [8,11].

The high burden of sexual adverse effects of antidepressants high-
lights the priority of non-pharmacological treatment modalities. When,

Table 2
Antidepressant-specific risk of total sexual dysfunction and binding to serotonin
reuptake transporter.

Antidepressant  Risk of total sexual dysfunction =~ Binding potency to serotonin
compared to placebo (odds reuptake transporter (Kp,
ratio) [12] nmol/1) [14]*

Sertraline 27 0.29

Venlafaxine 25 8.9

Citalopram 20 1.16

Paroxetine 17 0.13

Fluoxetine 16 0.81

Imipramine 7 1.40

Fluvoxamine 3 2.2

Mirtazapine 2 >100,000

Bupropion 0.8 9,100

Nefazodone 0.5 200

Agomelatine 0.3 N/A

Kp: equilibrium dissociation constant, N/A: not applicable.
# Smaller Kp, values indicate greater binding potency.
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however, pharmacotherapy is warranted, the favourable sexual safety
profiles of bupropion, agomelatine, mirtazapine, and vortioxetine
should be considered as one factor when selecting the most appropriate
antidepressant. These less-offending drugs can also provide alternatives
in treatment-emergent sexual dysfunction. Sometimes sexual adverse
effects also resolve spontaneously over time. [15] Interestingly,
treatment-emergent sexual dysfunction has also been reported to persist
in some patients after discontinuation of serotonergic antidepressants.
These conditions, known as “post-SSRI sexual dysfunction” (PSSD) and
“persistent genital arousal disorder” (PGAD), are receiving increasing
attention. In women, PSSD manifests as decreased desire, orgasmic
dysfunction, and arousal dysfunction such as vaginal dryness and
reduced genital sensation. PGAD, on the other hand, typically presents
with unwanted and uncomfortable symptoms of sexual arousal,
including but not limited to the genitals, that may continue for up to
several days, even following orgasm and in the absence of sexual desire.
The prevalence and incidence, as well as the exact pathophysiology, of
both PSSD and PGAD are unknown. [16]

3.2. Antipsychotics

Antipsychotics are another drug class with a well-characterised
sexual adverse effect profile. Antipsychotics can modulate several
neurotransmitter pathways in the central and peripheral nervous sys-
tems, including inhibition of dopaminergic, histaminergic, cholinergic,
and o-adrenergic signalling. Importantly, antipsychotics antagonise
dopamine D2 receptors in the hypothalamic tuberoinfundibular system,
which may lead to increased prolactin secretion. Hyperprolactinaemia
interferes with the hypothalamic-pituitary-gonadal axis, which reduces
sex hormone synthesis. [17] A meta-analysis involving both male and
female patients found frequencies of total sexual dysfunction varying
from 16 % to 60 %, depending on the antipsychotic. Quetiapine,
ziprasidone, and aripiprazole appeared to be less-offending than ris-
peridone, olanzapine, and haloperidol. An essentially similar pattern
was observed for the specific domains of desire, arousal, and orgasmic
dysfunction. Regarding females specifically, limited data also points to
greater frequency of sexual dysfunction associated with risperidone than
quetiapine. [18] Interestingly, this is consistent with the magnitudes of
prolactin elevations associated with antipsychotics (quetiapine and
aripiprazole << haloperidol and risperidone) [19].

3.3. Opioids

Opioids are well-known for suppressing the hypothalamic-pituitary-
gonadal axis, also in women, and for increasing prolactin secretion [20].
However, studies focusing on the effect of opioids on female sexual
function are scarce. In a cross-sectional setting, 25 % of female non-
cancer chronic pain patients receiving long-term opioid therapy re-
ported sexual dysfunction spontaneously. However, sexual impairment
was as prevalent as 64 % among sexually active patients. In these pa-
tients, all domains of the Female Sexual Function Index (FSFI) were
reduced, especially those of pain and orgasm. These results should be
interpreted cautiously, as the authors did not specify the indications for
opioid therapy, one of which could have been sexual pain itself. [21] In
another cross-sectional study among patients suffering from chronic
non-cancer pain and receiving long-term opioid treatment, 71 % of
women reported decreased sexual desire, and of those sexually active,
59 % suffered from decreased capability, 64 % from decreased sexual
frequency, and 59 % from decreased satisfaction [22]. Although pain
itself also impairs sexual function, a population-based survey involving
both women and men found an increased risk of decreased sexual desire
in those non-cancer chronic pain patients receiving long-term opioid
therapy compared with those not receiving opioids [23]. Sexual
dysfunction is also prevalent in patients abusing opioids [24], as well as
in those receiving methadone maintenance therapy for opioid depen-
dence [25]. Although it is unknown whether there are within-class
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differences in the risk of sexual dysfunction, other pharmacodynamic
properties, such as the serotonergic effects of tramadol [26], might also
contribute to the risk. In any case, the deleterious sexual adverse effects
of opioids should prompt clinicians and patients to adhere primarily to
other treatment modalities for chronic pain.

3.4. Hormonal contraceptives

The effect of hormonal contraceptives, i.e. various progestins alone
or in combination with ethinyl oestradiol, on female sexual function has
been a matter of considerable debate. Studies investigating the effect of
oral contraceptives on sexual desire have obtained mixed results, and
while combination oral contraceptives have quite consistently been
shown to substantially reduce the total and bioavailable concentrations
of androgens, the relationship between androgens and female sexual
desire appears less consistent and might depend on individual suscep-
tibility to androgenic effects. [27] According to a recent meta-analysis,
however, hormonal intrauterine devices might have a superior sexual
safety profile compared with oral contraceptives. Overall, decreased
sexual desire was associated with the use of oral and intrauterine hor-
monal contraceptives, and tendencies towards orgasmic dysfunction and
worse total FSFI score were found. Interestingly, when the only study
with patients using exclusively intrauterine devices was removed in a
sensitivity analysis, the total FSFI score became statistically significantly
worse in users of contraception. In this study, the use of intrauterine
device was associated with superior FSFI scores of desire, arousal,
lubrication, orgasm, satisfaction, and pain compared with non-use. [28]
Finally, some studies have linked combination oral contraceptives,
especially those containing antiandrogenic progestins, with arousal
dysfunction such as vaginal dryness [27], but this was not supported by
the meta-analysis [28].

3.5. Cardiovascular drugs

In men, certain antihypertensive drugs have been shown to be
associated with an increased risk of sexual dysfunction; however, this
connection remains somewhat unclear in women. Available evidence
was systematically reviewed by Choy et al. [29]. Conflicting evidence
suggests that beta blockers, specifically atenolol and metoprolol, might
be associated with deterioration of some domains, namely desire, sexual
fantasy, and lubrication, of sexual function in hypertensive females.
Some studies have also reported worse total FSFI scores in users of non-
specified beta blockers. On the other hand, angiotensin converting
enzyme inhibitors and angiotensin receptor blockers appear to have no
adverse effects on female sexual function. In fact, some studies suggest
beneficial effects on sexual desire, fantasy, arousal, and satisfaction.
Calcium channel blockers and diuretics seem to have essentially neutral
effect. [29]

3.6. Anticancer drugs

The treatment of cancer, as well as cancer itself, may result in neural,
vascular, hormonal, and psychological complications following surgery,
radiotherapy, and chemotherapy. Treatment-emergent peripheral neu-
ropathy, genital vascular injuries, and hypogonadism may put cancer
patients at a great risk of any or all kinds of sexual dysfunction. [30]
Breast cancer, for example, is the most common malignancy among
women [31], and it is associated with sexual dysfunction prevalence
rates of >80 % according to a review in Asian patient populations [32].
Among other insults, chemotherapy can result in premature ovarian
failure and early menopause in younger breast cancer patients. More-
over, approximately 75 % of breast cancer cases are oestrogen receptor
positive and often require 5-10 years of adjuvant antioestrogen therapy
to prevent recurrence. Endocrine therapies, namely selective oestrogen
receptor modulators (e.g. tamoxifen) and aromatase inhibitors (e.g.
letrozole), significantly reduce oestrogenic effects and are associated
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with substantial sexual adverse effects, including sexual pain, decreased
desire, orgasmic dysfunction, and overall poor sexual satisfaction. These
adverse effects generally appear to be somewhat more pronounced in
women treated with aromatase inhibitors compared with selective
oestrogen receptor modulators. [31,33]

Since cancer patients are typically treated with a multimodal
approach, it is difficult to delineate the exact contribution of anticancer
drugs to sexual dysfunction. Besides, cancer itself is a devastating,
existential crisis with potential to impair all aspects of sexuality. The
patient and the clinician must select between effective but often debil-
itating treatment, and disease progression. At any rate, it is important to
always acknowledge the detrimental sexual adverse effects that the
patients might be suffering from. While these adverse effects might not
be avoidable, they can be manageable with non-pharmacological mo-
dalities such as psychoeducation, lifestyle improvements, vaginal
moisturisers, pelvic floor muscle training, and counselling [34].

3.7. Other drugs

Although not always well-documented, it is conceivable that several
other drug classes could also cause sexual adverse effects. A group of
new antidiabetics, SGLT2 inhibitors, function by increasing urinary
excretion of glucose. Consequently, SGLT2 inhibitors such as empagli-
flozin and dapagliflozin have been associated with a markedly increased
risk—up to 6-20-fold according to a recent network meta-analysis
[35]—of female genital infections, particularly vulvovaginal candidi-
asis [36]. This may add to the burden of sexual pain in SGLT2 inhibitor
users.

Moreover, sedation through various neuropharmacological mecha-
nisms is a wanted or unwanted effect of numerous drugs, with possible
negative sequelae for sexual function. For instance, there is some evi-
dence that benzodiazepine use is associated with an increased risk of
female sexual dysfunction, specifically decreased desire and orgasmic
dysfunction [37]. Lithium, a mood stabiliser, has also been associated
with sexual dysfunction in males and females according to some studies
[38,39]. Enzyme-inducing antiepileptic drugs, particularly carbamaze-
pine and phenytoin, can accelerate the metabolism of sex hormones and
increase the levels of sex hormone-binding globulin, potentially
reducing bioavailable sex hormones. Indeed, carbamazepine has been
associated with sexual dysfunction in both women and men. On the
other hand, antiepileptics not inducing enzymes, such as oxcarbazepine,
lamotrigine, pregabalin, and gabapentin, do not seem to be associated
with increased rates of sexual dysfunction. Valproate, on the other hand,
has been associated with sexual dysfunction. [40] Finally, dopaminergic
antiparkinson drugs can increase sexual desire to the point of compul-
sive sexual behaviour, although this is much less common in women
than in men [41].

4. Conclusions

Drug-related female sexual dysfunction is very common and can
occur within many different drug classes, particularly antidepressants,
antipsychotics, opioids, progestin-containing oral hormonal contracep-
tives, beta blockers, anticancer agents, antioestrogenic agents, and an-
tiepileptics. It should be noted, however, that the medical conditions
themselves that are managed with these drugs can have substantial ef-
fects on sexual function, so distinguishing between drug adverse effect
and disease symptom is difficult. Sexual adverse effects can be severe
and even have long-term impacts. Fortunately, in many cases, phar-
macological and non-pharmacological treatment options with smaller
risk of sexual dysfunction are available. It is also worthwhile to
remember that even unavoidable sexual adverse effects can be alleviated
with various methods such as lifestyle changes, vaginal moisturisers,
and counselling. Drug-related sexual dysfunction in females can cause
considerable distress and compromise compliance to treatment and
should therefore be recognised and taken into account when prescribing
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