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Abstract

Purpose of review This review provides an overview of the latest treatment options for
sexual dysfunction in the elderly, specifically the DSM-5 male and female sexual disorders,
medication-induced sexual dysfunction, and inappropriate sexual behaviors in dementia.
Despite the increasing prevalence of sexual dysfunction with age, various factors including
ageism, misconceptions about sexual behavior in the elderly, and discomfort discussing
these issues can lead to under-recognition and under-treatment. This review highlights
the importance of sexual health at any age and the available pharmacologic and non-
pharmacologic treatments for these conditions.
Recent findings Research is robust for some disorders, like erectile dysfunction, but overall
lacking for most disorders of sexual function in the elderly. Few FDA-approved treatments
exist, but multiple treatments have been studied with varying results. A thorough
evaluation of biological, psychological, and social factors should be completed prior to
treatment. Psychiatrists should keep in mind that these conditions may be influenced by
psychological factors, secondary to psychiatric illness, worsened or improved with psy-
chotropic medications, and may be responsive to psychotherapy. Inappropriate sexual
behaviors in dementia that are unresponsive to behavioral interventions may also respond
to a number of psychotropic medications.
Summary Sexual dysfunction in the elderly remains understudied. However, several phar-
macological and non-pharmacological options are available that may be of benefit.
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Introduction

Sexual functioning is an important aspect of one’s
overall health, and psychiatrists should be comfort-
able discussing it with their patients. This is particu-
larly true in older adults, the majority of whom, up
to 86%, remain sexually active [1]. This is despite a
normal age-related decline in both genders with sex-
ual activity declining from 73 to 53% to 26% among
adult ages 57 to 64, 65 to 74, and 75 to 85, respec-
tively [2•]. Older adults are at higher risk for sexual
dysfunction given changes in sex steroids [3], devel-
opment or exacerbation of chronic medical condi-
tions [4•], and polypharmacy [5]. Psychosocial chal-
lenges that can impact sexual health are also com-
mon in this population [6].

From a biological perspective, age-related declines
in estrogen and testosterone lead to changes in sex-
ual functioning. Among women, these include atro-
phy, decreased lubrication and sensitivity of urogen-
ital tissues, reduced vital energy, hot flashes, and
fatigue [3]. The DSM-5 describes three sexual func-
tion disorders in women: female orgasmic disorder,
female sexual interest/arousal disorder, and genito-
pelvic pain/penetration disorder [7]. These disorders
are frequently clustered together under the term “fe-
male sexual dysfunction” (FSD) [8•]. Multiple med-
ical conditions may impact sexual function in wom-
en some of which include arthritis, coronary artery
disease, diabetes, hypertension, hypothyroidism, ma-
lignancies, neuromuscular disorders, and gynecolog-
ical conditions [9•].

Among men, age-associated changes in sexual
function include changes in erectile functioning, de-
creased ejaculatory volume, and an increased refrac-
tory period. The DSM-5 includes four primary sexual
dysfunctions in men: erectile dysfunction, delayed
and premature ejaculation, and hypoactive sexual de-
sire disorder [7]. Multiple epidemiological studies
have shown an increasing prevalence of erectile dys-
function (ED) with age and an association with co-
morbidities common in the elderly including cardio-
vascular disease, diabetes, obesity, hormone deficien-
cies or imbalances, hypertension, and polypharmacy
[10–14]. Depression and other psychological factors
may also contribute to erectile dysfunction, as may
medications, substance abuse, neurological disease,
or surgical procedures like prostatectomy. However,

studies have also shown that the increase in ED after
age 60 occurs independent of these common comor-
bidities [15]. The other male sexual disorders are
understudied in late life.

Dementia is associated with a variety of changes in
sexual behavior [16] that may include persistent,
disinhibited, sexual behaviors directed at oneself or
others [17•, 18]. These are often difficult to diagnose
and treat [19] and may be even more distressing for
caregivers than other behavioral disturbances associated
with dementia [20].

As adults live longer lives, they may face addi-
tional psychosocial challenges in establishing or
maintaining sexual relationships. The mental or
physical decline of a partner or loss of a partner
altogether may lead to changes in sexual activity
[21]. Many older adults live in long-term care facil-
ities where restrictions may be placed on sexual ac-
tivity due to ageist attitudes or out of concern for a
resident’s capacity to consent to sexual activity [22].
Concern for sexually transmitted infections has been
reported as a reason for lack of sexual activity among
some older adults [2•]. All of this occurs in the
context of an ageist society where youth is associated
with vitality and sexuality, while older adults are
seen as irrelevant, debilitated, or burdensome [23].

Beliefs about the aging process and sexual activity
in the elderly may discourage patients and providers
from addressing these issues [8•]. When presented
with a sexual concern, the psychiatrist should con-
sider potential biological, psychological, and social
contributors from the patient history. Other perti-
nent factors to consider are a history of sexual abuse,
relationship conflict, substance use, cultural back-
ground, and personality traits [24]. Age-appropriate
changes should be distinguished from pathological
changes. A thorough evaluation of sexual dysfunc-
tion should be done in coordination with the pa-
tient’s primary care physician and include a complete
physical examination, medication inventory, and rel-
evant laboratory studies (e.g., complete blood count,
electrolytes, hormone levels) [21]. In this review, we
outline treatment considerations for sexual dysfunc-
tion in late life: male and female sexual dysfunction,
medication-related sexual dysfunction, and inappro-
priate sexual behaviors in dementia.
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Male sexual dysfunction
Erectile dysfunction

Introduction: When surveyed about the cause of decreased sexual activity in
patients over 70, male respondents cited erectile dysfunction as the most
common reason [25]. In a recent epidemiological study in Australia, the prev-
alence of ED was found to be 67.3% in patients over 65 and 68.3% in patients
over 80 [14]. Underlying physiological mechanisms most likely include ath-
erosclerosis of the penile arteries, changes in smooth muscle density and the
composition of the extracellular matrix proteins, modulation of alpha-
adrenergic receptors leading to impaired adrenergic stimulation of smooth
muscle contraction, and endothelial dysfunction [13, 26–31]. Treatment of
erectile dysfunction in the elderly includes both pharmacologic and non-
pharmacologic options. Not surprisingly, most studies regarding the treatment
of erectile dysfunction include men over 65.

Treatment

Pharmacologic
Phosphodiesterase-5 (PDE5) inhibitors: This medication class constitutes the
first line treatment for erectile dysfunction [32]. The available PDE5 inhibitors
in the USA are sildenafil, tadalafil, vardenafil, and avanafil. Effectiveness has
been demonstrated in multiple etiologies of ED.

Trials of sildenafil, the first of its class, have shown improvement in erectile
functioning in 77 to 84% of men [33]. Though very similar in structure to
sildenafil, vardenafil may have a slightly faster onset of action than sildenafil
and has been shown in meta-analyses to be slightly more efficacious [34].
However, vardenafil may increase QTc, unlike sildenafil. Both sildenafil and
vardenafil should be taken approximately 1 h prior to sexual activity but can be
effective within a window of 30 min and can remain effective for 4 to 6 h.
Tadalafil is longer acting and can be taken up to 30 h prior to intercourse. It has
been shown to be safe and effective across all age groups with 81% of patients
reporting improved erectile function [35]. It may also have greater efficacy than
other PDE5 inhibitors [34].

The newest PDE5 inhibitor, avanafil, is considered a second-generation PDE5
inhibitor given its selectivity for PDE5, which was hypothesized to lead to amore
preferable side effect profile. Avanafil may be effective within 15 min of admin-
istration and provides a similar improvement in erectile function to other PDE5
inhibitors [36]. However, meta-analysis has not borne out a lower risk of side
effects and has shown avanafil to lag behind in efficacy measures [34].

Themost common side effects of this class ofmedications include headache,
flushing, hypotension, epistaxis, and dyspepsia. Rarely, PDE5 inhibitors have
been associated with sudden vision or hearing loss that can be temporary or
permanent. As a class, PDE5 inhibitors are contraindicated in patients taking
nitrates because of the risk of sudden hypotension. Use is also contraindicated
in those with severe cardiovascular disease or a high risk of MI during sexual
activity. Alpha-blockers are not contraindicated but should not be administered
within 4 h of PDE5 inhibitors [10, 37•].
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A 2015 study comparing men age 51–87 with ED treated with PDE5
inhibitors to those without ED and those with untreated ED showed that,
despite reporting greater sexual activity and a greater frequency of sexual inter-
course, those receiving PDE5 inhibitors continued to be as dissatisfied with
their sexual functioning and overall sexual health as those with untreated ED
[38]. Therefore, a disconnect may exist between restoration of function and
improvement in sexual satisfaction. This should be addressed with patients,
particularly in psychiatric settings, as adjunctive psychosexual counseling may
help bridge this gap [38, 39, 40•].

Intra-cavernosal drug injection: Considered a second line treatment of ED,
intra-cavernosal injections of prostaglandin E1 (alprostadil), papaverine, phen-
tolamine, or vasoactive intestinal peptide can provide rapid, on-demand erec-
tion. Success rates range from 70 to 90%. Possible side effects include priapism,
pain, and penile fibrosis [37•].

Urethral suppository therapy: Prostaglandin E1 therapy is also available as an
intraurethral suppository that has been shown to improve erectile dysfunction in
up to 69%ofmen [41]. Side effects are similar to those of intra-cavernosal injection
but can also include hypotension, syncope, and urethral discomfort [37•].

Testosterone replacement therapy: It remains standard practice to include
assays of testosterone levels in the workup of ED, but hypogonadism is a
relatively rare cause of erectile dysfunction, estimated to account for 1 to 35%
of cases, withmore recent, larger studies finding a clustering around 5% [42]. In
those with hypogonadism, an average of 65% of men experienced improved or
restored erectile function with testosterone supplementation [43]. However,
only limited and inconsistent evidence exists to suggest a benefit of testosterone
replacement therapy in eugonadal men with erectile dysfunction and its use is
not recommended for this purpose [32, 37•, 44, 45]. Testosterone replacement
therapy, even in hypogonadal men, may involve risks including cardiovascular
adverse events, prostate cancer, erythrocytosis, acne, breast swelling and tender-
ness, reduced testicular size, and sleep apnea, but this remains an area of
controversy and there is no clear consensus in literature [44, 46–50]. Two recent
studies prompted the FDA to require warnings about the possible increased risk
of myocardial infarction and stroke with testosterone treatment [51•, 52•, 53].
Testosterone replacement in older hypogonadal individuals may be less effica-
cious and potentially of higher risk as compared to younger men [54•].

Non-pharmacologic
Lifestyle changes:Weight loss, smoking cessation, and themodification of other
cardiovascular risk factors like hypertension, hyperlipidemia, and diabetes have
been associated with improved sexual function. [55–58]. However, these
changes may need to occur in midlife because modification in older adults
may be too late to restore normal function [55]. Bacon et al. correlated smoking,
alcohol consumption, and television viewing time with increased erectile dys-
function in men age 53 to 90. Conversely, physical activity and maintenance of
a normal BMI were associated with retention of normal erectile function [59].

Psychotherapy: ED with a psychological etiology is more common in men
under 40 but possible at any age. Psychogenic ED is more common in patients
who continue to have normal nocturnal erections or the ability to masturbate,
but there is not always a clear correlation between normal nocturnal erections
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and the ability to achieve an erection during sex [10]. Psychotherapy may be
indicated depending on the underlying psychological factors at play. Studies
have demonstrated a positive response to individual or group therapy for the
treatment of ED and specifically for the combination of psychotherapy and
sildenafil over sildenafil alone [39, 60–62].

Vacuum constriction devices: These devices consist of a tube placed over the
penis that produces negative pressure drawing blood into the penis to cause
engorgement and erection. A constricting cuff is applied at the base of the penis
to maintain turgidity for up to 30 min. Vacuum constriction devices are gener-
ally safe in most patients and provide a completely non-pharmacologic option
for those who wish to avoid medication or surgery, those who require medica-
tions contraindicated with phosphodiesterase inhibitors, or those who have
had an incomplete response to other pharmacological treatments [10]. Caution
should be advised for patients with bleeding disorders or those on anticoagu-
lants. Patients should also be advised that the erection produced is non-
physiologic and will be cool and possibly cyanotic. An erection sufficient to
achieve intercourse has been demonstrated in up to 93% of patients using this
method, but dropout rates range from 20 to 54% [63]. Side effects may include
numbness, pain, delayed ejaculation, bending of the penis, petechiae, and a
sense that this method is non-spontaneous and the result unnatural [37•, 63].

Penile prosthesis: Implantable penile prostheses are an option for patients
who have failed phosphodiesterase or injectable therapies. Inflatable prostheses
consist of thin tubes implanted into the shaft of the penis, a pump inserted in
the scrotum, and a fluid-filled reservoir in the abdomen. A 2016 study compar-
ing treatment outcomes for tadalafil, intra-cavernosal injections, or implantable
penile prosthesis found that patients who underwent prosthesis implantation
(and their partners) reported greater improvement in function and greater
satisfaction [64]. Side effects of penile prosthesis can include scarring, penile
shortening, and recurrent infections [10].

Male hypoactive sexual desire disorder
Introduction: Male hypoactive sexual desire disorder (HSDD) is characterized
by a persistently or recurrently decreased or absent desire for sexual activity
lasting for at least 6 months and causing distress to the patient. It has not been
extensively studied in the elderly.

Among adults ages 57 to 84 in the USA, 28% of men surveyed reported
decreased or absent interest in sex with 65% of those reporting this problem
expressing distress because of it [2•]. Acknowledging that sexual activity de-
clines with age, attention should be paid to a patient’s dissatisfaction or sex-
related distress in order to consider a diagnosis ofmale HSDD. Epidemiological
studies seeking to better characterize this disorder and the men who suffer from
it show no statistically significant differences in age, serum testosterone, depres-
sive symptomatology, erectile function, concomitant illness, or medication use
between men with and without hypoactive sexual desire disorder. The only
appreciable differences are self-reported measures of interest in sex, sex-related
distress, and frequency of sexual activity [65].

The DSM-5 distinguishes subcategories of lifelong versus acquired and
generalized versus situational HSDD in men. The DSM also recommends that
the full workup of HSDD and treatment take into account factors related to
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one’s partner, the relationship, individual vulnerabilities like a history of abuse,
substance use, or psychiatric comorbidity, cultural and religious factors and
comorbid medical illness [7].

Treatment
Treatment: There is a lack of evidence regarding treatment of HSDD, particularly
in elderly men. Most available evidence focuses on addressing possible contrib-
uting factors like depression, medication use, anxiety, relational conflicts, and
the management of risk factors associated with a decline in sexual health in
general like cardiovascular disease, inactivity, and obesity. Treatment of under-
lying psychiatric illness or psychological factors may improve symptoms
though the use of antidepressants can further decrease libido. Sex therapy,
including couples therapy or individual therapy and incorporating cognitive-
behavioral, psychodynamic, or mindfulness-based interventions, is sometimes
used but has limited evidence [66].

A recent trial of DHEA for hypoactive sexual desire in postmenopausal men
and women showed an increase in sexual desire and satisfaction in women
thought secondary to increased testosterone levels, but no significant response
in men [67].

O’Carroll and Bancroft examined the use of testosterone in eugonadal men
with ED or low sexual interest and found that supplementation of testosterone
increased sexual desire but had no effect on erectile function [68]. Amore recent
study showed that biweekly intramuscular testosterone injections in eugonadal
men significantly increased ejaculatory frequency and correlated with non-
significant but marked increases in desire, masturbation, sexual experiences
with a partner, and nocturnal erections. Testosterone had no effect on erectile
function, sexual satisfaction, or mood [69]. Other studies have demonstrated a
moderate improvement in libido with testosterone supplementation, but the
response is more robust in hypogonadal men [45].

Delayed/premature ejaculation
Introduction: Sometimes understood as two ends of a spectrum of ejacu-
latory dysfunction, delayed and premature ejaculation are understudied in
elderly men. Premature ejaculation is a more common complaint among
younger men but does persist into late adulthood, and delayed ejaculation
can become more common with age. Defined by the American Urological
Association as ejaculation that occurs sooner than desired and causes
distress, premature ejaculation is estimated to affect 21% of men ages 18
to 59 [70]. There is a primary, lifelong form as well as an acquired form.
Delayed ejaculation is more rare, estimated to affect 3% of men, and is
defined as a marked delay, infrequency, or absence of ejaculation in 75 to
100% of partnered sexual encounters [7, 54•].

Treatment

Pharmacologic
Pharmacologic: Multiple studies have investigated SSRIs for the treatment of
premature ejaculation, and many agents have been found effective [71–79].
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Significant differences between SSRIs likely exist with paroxetine causing the
greatest delay in ejaculation followed by fluoxetine and then sertraline [76]. The
rapidly acting SSRI dapoxetine is the only FDA-approved medication for on-
demand use in PE [80]. Recent evidence has suggested that combination
therapy with SSRIs and PDE-5 inhibitors may be more efficacious than either
alone [81]. Topical treatments such as prilocaine-lidocaine sprays and creams
may also improve symptoms [82, 83]. Medications have thus far shown little
efficacy for delayed ejaculation and there are no FDA-approved medications
though bupropion and cabergoline are the most commonly tried [84].

Non-pharmacologic
Non-pharmacologic: Behavioral and psychosocial interventions for ejacu-
latory disorders have shown promise. Education on sensuality, movement
of the body, speed of sexual activity, muscular tension and breathing, and
squeeze and stop/start techniques have improved symptoms of premature
ejaculation [85]. Based on early research findings of Masters and Johnson
[86], graduated behavioral exercises to prolong latency time as well as
psychotherapy to address issues of self-esteem, performance anxiety, avoid-
ance, and interpersonal conflict are recommended [87]. The body of
evidence on these interventions as a whole, particularly when used without
adjunctive pharmacotherapy, is variable [88, 89].

Female sexual dysfunction

Introduction: Limited literature exists regarding the treatment of sexual disor-
ders in women. Even less information specifically addresses the treatment of
sexual dysfunction inwomen over the age of 65 and additional research specific
to elderly women is needed. Much of the information below is extrapolated
from studies examining post-menopausal women, typically with a mean age in
the mid-50s. Beliefs about sexual dysfunction being a natural part of the aging
process may discourage patients and providers from addressing these issues
during routine clinic visits [8•]. Elderly women reporting sexual dysfunction
should have a thorough medical work-up including hormonal assessment,
consideration of pelvic floor weakness, and review of alcohol and illicit sub-
stance use prior to pharmacological intervention [24]. Psychiatristsmay want to
consider referring patients to primary care providers, gynecologists, or
urogynecologists for additional work-up and management depending on the
specific concern.

Treatment

Pharmacologic
Hormonal Treatments: Sexual excitement may involve hormones such as oxy-
tocin, norepinephrine, and dopamine while the traditional sex steroids (estro-
gens, progestins, and androgens) exert activating and organizational effects
[8•]. Estrogen replacement therapy, sometimes in combination with progestin,
has been shown to provide some improvement in sexual function in
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postmenopausal women, particularly in pain syndromes [90]. Systemic use of
dehydroepiandosterone (DHEA) is not recommended due to concerns about
safety and efficacy [91], but some studies suggest that intravaginal use of DHEA
may improve dyspareunia and low libido in postmenopausal women [92].
Estradiol patches were not shown to be more effective than placebo in one
study of post-menopausal women (ages 60–80) with orgasm dysfunction [93].
However, a randomized controlled trial of conjugated estrogens combinedwith
medroxyprogesterone acetate in postmenopausal women did show increased
orgasm frequency [94]. Ospemifene, an estrogen receptor modulator, is ap-
proved by the FDA for treatment of postmenopausal dyspareunia at a dose of
60 mg by mouth once daily [95].

Testosterone (300 μg/day) supplementationwas associated with amoderate
improvement in orgasm in one randomized control trial of postmenopausal
women [96], while another study of testosterone gel showed improvement in
orgasm, arousal, and sexual interest, but with a ten-fold increase in the serum
testosterone level [97]. Combined treatment with estradiol implants and tes-
tosterone may be more effective than estradiol alone in postmenopausal wom-
en receiving treatment every 3 months for 2 years [98]. Providers should be
aware that estrogens may carry significant risks for elderly women including
carcinogenic potential in breast and endometrial tissue and cognitive impair-
ment [99].

Non-hormonal Treatments: Psychotropic medications including bupropion,
buspirone, and trazodone have been prescribed off label for women with
hypoactive sexual desire [8•]. No evidence exists to support using these medi-
cations to treat decreased sexual desire in women over 65. Flibanserin is a 5-HT1a
agonist and 5-HT2A antagonist that was initially developed as an antidepressant
and has been approved for the treatment of hypoactive sexual desire disorder in
premenopausal women [8•, 100]. Placebo-controlled trials of this medication
in postmenopausal women showed initial promise but the study was un-
derpowered and ultimately terminated early by the study sponsor [100].
Primary adverse events reported with flibanserin included insomnia, som-
nolence, and dizziness [100]. Phosphodiesterase inhibitors such as silden-
afil have been shown to lack efficacy as a treatment for female sexual
dysfunction [8•, 101].

Non-pharmacologic
Non-pharmacologic: Prior to pharmacological interventions, patients may ben-
efit from education, normalization, and even psychotherapy [9•, 21]. Encour-
aging techniques such as self-stimulation, foreplay, and sensate focus may help
expand the definition of fulfilling sexuality activity beyond intercourse alone
[21]. Providers may also want to consider referral to sex therapy [9•]. Other
non-pharmacological options include the Eros-Clitoral Therapy Device, which
creates a vacuum over the clitoris to increase blood flow and is FDA-approved
for treatment of female orgasmic disorder [24]. Zestra, a botanical massage oil,
was shown to increase desire and arousal in one placebo-controlled trial that
enrolled women up to age 65 [102]. Patients and providers should be aware
that the lack of FDA-approved treatments for female sexual dysfunction means
there are a variety of products available on the market with limited data
regarding efficacy and safety [8•].
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Medication/substance-induced sexual dysfunction

Introduction: Multiple medications can induce sexual dysfunction. Common
culprits include antidepressants, antipsychotics, antihypertensives, alcohol, opi-
ates, and other drugs of abuse. See Table 1 for a more comprehensive list.
Evidence also suggests that even after controlling for other risk factors, the
prevalence of sexual dysfunction increases due to polypharmacy alone [103].

While some patients may initially report increased sexual desire or pleasure
when using recreational drugs, evidence suggests that prolonged, repetitive
substance use can impair one or more of the three stages of the human sexual
response cycle (desire, arousal, and orgasm). Prolonged, regular use of alcohol
has been associated with impairments in arousal and orgasm for women as well
as desire, arousal, and orgasm for men. Cocaine can impair desire, arousal, and
orgasm in both men and women; and amphetamines have been associated
with erectile dysfunction in men and delayed orgasm in both men and women
[104]. Little evidence exists to draw clear conclusions about the impact of
prolonged marijuana use on sexual function, but some studies suggest a

Table 1. Common medications with potential to induce male or female sexual dysfunction

Psychotropics Selective serotonin reuptake inhibitors
Serotonin-norepinephrine reuptake inhibitors
Tricyclic antidepressants
First and second generation antipsychotics
Mood stabilizers
Benzodiazepines

Anti-hypertensives Beta blockers
Alpha blockers
Calcium channel blockers
Diuretics

Anti-Parkinson’s agents Carbidopa/Levidopa
Dopamine agonists

Anti-androgens GnRH agonists
5 alpha reductase inhibitors

Drugs of abuse Alcohol
Opioids
Marijuana
Nicotine
Cocaine
Amphetamines

Other Anti-histamines
Hormonal therapies
Immunomodulators (interferon)
Cytotoxic agents/chemotherapy

Treatment Approaches to Sexual Dysfunction Maruca-Sullivan et al. 263



negative effect on female orgasm [104]. Benzodiazepines have been associated
with anorgasmia in one study [105•]. Finally, smoking has been strongly
associated with an increased risk for erectile dysfunction in men and, while
not directly studied inwomen,may also impair female arousal due to decreased
peripheral blood flow. Effects may be reversible with smoking cessation [104].
Unfortunately, little evidence exists to make more specific statements about the
pattern, amount, or duration of use required for these adverse effects to
manifest.

With respect to the management of psychotropic agents in the setting of
sexual dysfunction, many trials and meta-analyses have examined the relation-
ship between sexual dysfunction, depression, and antidepressant use. Given
thatmood disorders can themselves lead to sexual dysfunction, the treatment of
these conditions with agents that may then worsen sexual function complicates
treatment decisions. More complicated still is the fact that sexual dysfunction
can lead to or exacerbate depression while treatment of ED alone has been
shown to improve depressive symptoms [106, 107].

Complicated interactions of multiple neurotransmitters are required for
normal function of the human sexual response cycle. Desire, arousal, and
orgasm depend in large part upon appropriate modulation of dopamine,
testosterone, estrogen, prolactin, serotonin, acetylcholine, norepinephrine,
and nitric oxide, among others [108•]. The main mechanism underlying
sexual dysfunction due to antidepressants, including TCAs, SSRIs, and
SNRIs, is likely activation of 5HT2 receptors and inhibition of 5HT3
receptors as well as the inhibition of dopamine activity by increased levels
of serotonin [105•, 109, 110].

Men and women who develop sexual side effects on antidepressants will
most frequently experience delayed or absent orgasm or ejaculation, but mul-
tiple subgroups of sexual dysfunction are possible. Both men and women can
experience decreased desire and reduced sexual satisfaction. For men, erectile
dysfunction or painful erections are also possible, and women may experience
impaired lubrication, vaginismus, or dyspareunia [111•]. These side effects
generally emerge within 1 to 2 weeks of treatment, usually before antidepres-
sant effects occur [105•]. Estimates of the incidence of sexual dysfunction due
antidepressants have generally ranged between 30 and 60% but vary widely by
specific agent [108•]. Head-to-head comparisons of antidepressants have
attempted to characterize these differences [105•, 111•, 112]. Of note, most
of the studies included in these analyses were completed in a general adult
population and rarely included patients over age 60.

Antipsychotics may also impair sexual function by a combination of effects
that include alteration of dopaminergic, adrenergic, serotonergic, histaminergic,
and cholinergic systems as well as hyperprolactinemia [113].

Treatment
Treatment: The psychiatrist addressing a patient’s sexual dysfunctionmust work
closely with primary care, urology, and other specialties to carefully examine
medication burden and safely reduce or eliminate agents that may be contrib-
uting. This includes a thorough history of substance use including alcohol,
opiates, stimulants, tobacco, benzodiazepines, and marijuana all of which can
all impair sexual function as described above.
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Several treatment strategies have been proposed for antidepressant-
induced sexual dysfunction. Though less likely, tolerance to this side effect
may develop and sexual function may return to normal after a period of
time. Others include dose reduction, scheduling drug holidays to coincide
with likely times of sexual activity, or dosing medications, especially those
with shorter half lives, shortly after usual times of sexual activity [105•].
Should these interventions not be effective, switching to a medication less
likely to induce sexual dysfunction may be beneficial. In a recent meta-
analysis, sertraline, citalopram, fluoxetine, paroxetine, and venlafaxine were
shown to have the highest rates of treatment emergent sexual dysfunction.
Fluvoxamine, escitalopram, duloxetine, phenelzine, and imipramine
showed rates higher than placebo but significantly less than the previous
group. Finally, bupropion, mirtazapine, nefazodone, and moclobemide
showed rates similar or inferior to placebo [112].

Some medications may be capable of reversing antidepressant-induced
sexual dysfunction. Results have been mixed but there is weak evidence to
support the use of bupropion, mirtazapine, and possibly buspirone for this
purpose [111•, 114]. Treatment with PDE5 inhibitors hasmore robust evidence
for improvement in treatment-emergent sexual dysfunction due to antidepres-
sants [115]. Other options include amantadine, stimulants, yohimbine,
ropinirole, bromocriptine, cryoheptadine, gingko biloba, saffron, and maca,
but none of these interventions has shown positive results in randomized
controlled trials [108•, 114].

Antipsychotics may cause dysfunction in all stages of the human sexual
response cycle in up to 60% of patients [113]. Prolactin-sparing antipsychotics,
like aripiprazole, quetiapine, and ziprasidone, may be less likely to induce
sexual side effects. Though prolactin-sparing, clozapine appears as problematic
as other antipsychotics likely to raise prolactin levels like risperidone, haloper-
idol, and thioridazine. Similar strategies, including dose reduction, switching
agents, waiting for spontaneous improvement, or adding PDE5 inhibitors (for
men), may be helpful [113].

Inappropriate sexual behaviors in dementia

Introduction: Inappropriate sexual behavior (ISB) occurs not infrequently in
patients with dementia [17•]. There is limited evidence supporting various
treatments (including lack of randomized controlled trials) and no practice
guidelines exist for providers faced with this particularly challenging aspect of
dementia care [16, 18, 19, 116].

Treatment

Pharmacologic
Antidepressants: If non-pharmacologic treatment fails, selective serotonin reup-
take inhibitors (SSRIs) are often considered first-line treatment for ISB in
dementia [19, 117] because of their known sexual side effects including de-
creased libido, orgasm, and arousal [20, 118]. Providers should appreciate that
elderly patients are more likely to respond to lower doses of these medications,
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even doses half that usually started in younger adults [116]. In one case report
of a 55-year-old man with Alzheimer’s disease, citalopram 40 mg daily was
shown to be effective at reducing hypersexuality, with continued symptom
relief up to a year after initiation of treatment [20]. A second case found
citalopram 20 mg daily effective in decreasing compulsive behaviors and anx-
iety in an 85-year-old man with dementia and a subsequent obsessive interest
in pornography [119]. A retrospective chart review found that in three out of
seven patients with ISB citalopram reduced inappropriate behaviors [18]. Par-
oxetine has also been shown to curb public masturbation and inappropriate
touching in a patient with frontotemporal dementia living in long-term care
[120] as well as ISB in a 69-year-old man with alcoholic dementia [121].
Common potential side effects when using SSRIs include gastrointestinal dis-
turbances, headache, and insomnia [16]. Alternative antidepressant options
include trazodone, a mild serotonergic agent, and clomipramine, a tricyclic
antidepressant [16]. In one case series comprising four patients, trazodone
(total daily doses ranging from 100 to 500 mg) was successfully used to treat
an array of behavioral disturbances, including ISB [122]. Clomipramine was
used successfully to treat ISB in a case series of two elderly men with doses
ranging from 150 to 175mg daily [123]. Prescribers should be aware of specific
risks of priapism with trazodone and orthostasis with tricyclic antidepressants
like clomipramine [16, 123].

Anxiolytics: Buspirone, typically used to treat anxiety spectrumdisorders, is a
partial agonist at the serotonin 5-HT1A receptor and has a weak affinity for the 5-
HT2 receptor [124]. There is one case report of successful treatment of ISB with
this agent. An 80-year-old man with vascular dementia, agitated behaviors, and
sexual aggression responded to buspirone 5 mg three times daily for 6 weeks
[125]. It is important to note that there are no reports of treatment of ISB with
benzodiazepines and these medications should be used with caution in elderly
patients [126•].

Antipsychotics: Antipsychotics are frequently used to treated agitation
and other behavioral disturbances in patients with dementia despite a lack
of FDA approval for this indication. Antipsychotics may be effective at
treating hypersexuality because of known sexual side effects attributed to
hyperprolactinemia, decreased dopamine activity, and alpha 1-receptor
blockade [118, 127]. Antipsychotics associated with hyperprolactinemia
such as haloperidol, risperidone, paliperidone, and amisulpride may be
more likely to cause decreased libido and arousal and to be effective at
treating ISB [118]. Quetiapine 75 mg nightly was successfully used to treat
frontal lobe signs including inappropriate sexual behavior in a 60-year-old
woman with Lewy body dementia [128]. In another case report, quetiapine
25 mg improved ISB in a patient with dementia and parkinsonism [129].
Treatment with risperidone had a positive effect in reducing ISB in one of
three patients included in a recent case series. However, one patient’s
symptoms worsened and another developed significant extrapyramidal
signs during treatment [18]. In that same series, all six patients prescribed
olanzapine for ISB improved though two patients had to discontinue
treatment due to side effects [18]. Elderly patients may be more susceptible
to side effects and drug interactions when prescribed antipsychotics [130].
Providers considering antipsychotics in patients with dementia should
carefully weigh the potential risks (including the FDA’s “black box
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warning” on this class of medication) and benefits with the patient/
surrogate decision-maker.

Anticonvulsants and Mood Stabilizers: Anticonvulsants and mood stabi-
lizers may reduce behavioral disturbances, including ISB, in patients with
dementia [16]. Two case reports support the use of carbamazepine [131,
132]. In the first, a 78-year-old man with ISB that was refractory to treatment
with donepezil, galantamine, and piamperone responded to carbamazepine
200 mg daily (higher doses were not tolerated due to dizziness) [131]. In the
second, a 78-year-old man with frontotemporal dementia and ISB (unrespon-
sive to paroxetine) was successfully treated with carbamazepine 800 mg daily
for 6months before he was lost to continued follow-up [132]. Providers should
be aware of potentially severe adverse reactions, including sedation, ataxia,
hyponatremia, blood dyscrasias, and Stevens-Johnson syndrome associated
with the use of carbamazepine [132]. Gabapentin, in doses ranging from 900
to 2700 mg daily, has been successful in curbing ISB in several cases [16]. A 62-
year-old man with vascular dementia improved with gabapentin 300 mg three
times per day [133], and two case series by Alkhalil et al. demonstrated similar
outcomes in several patients with Alzheimer’s and vascular dementia [134,
135]. No other recent case reports using mood stabilizers or anticonvulsants
to treat ISB were found in an extensive literature search.

Cholinesterase Inhibitors: Cholinesterase inhibitors have been shown
to mitigate behavioral and psychological symptoms associated with
Alzheimer’s disease [136]. Limited data exist describing their efficacy to
specifically target ISB. Rivastigmine, one of three acetylcholinesterase in-
hibitors approved for treatment of mild-moderate Alzheimer’s disease, has
shown success treating inappropriate sexual behaviors in dementia [16]. In
a case report of an 81-year-old man who presenting with a 1-year history
of memory and attention deficits, depression, and behavioral disturbances
(increased libido, sexual comments, and excessive kissing), sexual symp-
toms were successfully treated with 9.5 mg/day of transdermal
rivastagmine [19]. Rivastigmine was also effective in managing sexual
aggressiveness in a 72-year-old woman with mixed dementia (Alzheimer’s
and vascular) [137]. Alternatively, donepezil was associated with increased
libido in one case report and was ineffective at treating sexual aggression
in another [131, 138].

Hormonal Antiandrogens: Medroxyprogesterone acetate (MPA) and
cyproterone acetate (CPA) are the most commonly used hormonal
antiandrogens and exert their effect by reducing serum testosterone levels
through inhibition of pituitary luteinizing hormone (LH) and follicle
stimulating hormone (FSH) [16, 17•]. In a retrospective chart review, five
patients with ISB were treated with MPA (doses ranged from 100 mg
monthly to 500 mg weekly), all with good response [18]. A case series of
four patients treated with MPA 300 mg intramuscularly on a weekly basis
reported remission of ISB at 1-year follow up in three of the four [139].
Additional case series of similar sizes (two to five patients) report compa-
rable results [140, 141]. Side effects associated with MPA include sedation,
increased appetite, weight gain, fatigue, loss of body hair, hot and cold
flashes, mild diabetes, decreased ejaculatory volume, and depression [16].
Use of hormonal agents may raise ethical concerns related to chemical
castration and patient autonomy [16]. These should be addressed with
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patients and/or their surrogate decision-makers prior to initiation of
treatment.

Other Hormonal Agents: Leuprolide, a gonadotropin-releasing hor-
mone, also inhibits testosterone by acting on FSH and LH [16]. Case
report data has found leuprolide to be effective at reducing ISB in a patient
with vascular dementia [18]. Although no adverse events were reported in
that particular case, side effects may include hot flashes, erectile dysfunc-
tion, decreased libido, and irritation at the injection site [16]. Diethylstil-
bestrol (DES), an estrogen compound which acts via a similar mechanism
as leuprolide, has also been effective at treating ISB in some case reports
[16]. Doses ranged from 0.635 to 1 mg orally and from 0.05 to 0.1 mg
when using the patch formulation [16, 117, 142]. As with MPA, ethical
concerns inherent in the use of hormonal agents for this purpose should
be carefully considered prior to use [16].

Nonhormonal Antiandrogens: Cimetidine, a histamine H2-receptor antag-
onist with antiandrogen properties, was shown in one retrospective case series
to successfully treat hypersexuality in dementia patients. Doses ranging from
600 to 1600 mg/day were used, and 14 out of 20 patients responded to
cimetidine alone. An additional six patients had a positive response to cimet-
idine plus a second antiandrogen medication such as ketoconazole (100 to
200 mg/day) or spironolactone 75 mg/day. Eighty-five percent of patients were
men and the most frequently reported side effects were nausea, arthralgia, and
headache [143].

Beta-Blockers: Pindolol may treat ISB by decreasing adrenergic drive [16].
There is one case report of successful treatment of ISB in a 75-year-old man
when pindolol 40 mg daily was added to his existing regimen of haloperidol
and hydroxyzine [144].

Non-pharmacologic
Non-Pharmacologic: Prior to initiating treatment withmedication(s), providers
should attempt non-pharmacological interventions such as behavioral redirec-
tion, changing environment, simplifying tasks, establishing structured routines,
and providing education to caregivers [16, 126•, 145]. Treatment plans should
be individualized to patients to target specific behavioral concerns [145]. Ad-
ditionally, it is important to distinguish between ISB and inappropriate of
expression of normal sexual drive, which may be easily accommodated with
conjugal visits or private rooms for those living in supported care environments
[16].

Conclusion
Most older adults remain sexually active but can face age-specific obstacles to
maintaining normal sexual function. Both men and women experience sexual
disorders more often with age; yet, there is a lack of evidence to support most
interventions in the elderly, particularly in women and those with ISB due to
dementia. Psychiatrists should be attuned to all aspects of their patients’ psy-
chological needs, including their sexual health given its impact on overall
quality of life. The geriatric psychiatrist, in particular, should be vigilant against
ageist stereotypes about sexual behaviors in older populations. While many of
the interventions for these disorders may require collaboration with primary
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care or other specialties, the psychiatrist has an important role in identifying
these needs and limiting their impact on patients’ lives by providing psychoso-
cial support, adjusting psychotropic medications, and performing adjunctive
psychotherapy when indicated.
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