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INTRODUCTION

Erectile dysfunction (ED) is a highly prevalent disorder in aging men,
with multiple associated risk factors and comorbidities (1–4).

Epidemiological studies have highlighted the prevalence of psychoso-
cial factors in addition to organic causes in the etiology of ED. In the
Massachusetts Male Aging Study (MMAS) (5), ED was significantly
associated with self-reported depressive symptoms (odds ratio [OR] =
2.88), pessimistic attitudes (OR = 3.89), or a negative outlook on life (OR
= 2.30). Depressed mood was found to be a significant predictor of ED,
even after potential confounding factors had been controlled (6). Similar
findings were reported for the National Health and Social Life Survey
(7), in which ED was significantly associated with self-reported emo-
tional stress (OR = 3.56) and a history of sexual coercion (OR = 3.52).
Socioeconomic factors, including a decrease in household income over
the past 5 yr, was also significantly associated with the incidence of ED
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in this study. In the recent multinational Men’s Attitudes to Life Events
and Sexuality (MALES) study of more than 20,000 men worldwide, self-
reported depression was a highly significant risk factor for ED in men of
all ages. Overall, these studies underscore the independent and interac-
tive effects of psychosocial factors in general, and depression in particu-
lar, in the etiology of ED.

The relationship between ED and depression is complex and multifac-
torial. Men with ED typically have increased rates of depression compared
with men with normal sexual function, although depression may serve as
a consequence, as well as a cause, of ED. The psychosocial distress that
often accompanies ED may cause depressive illness in susceptible indi-
viduals, or ED can be one of the symptoms of major depressive disorder,
which is associated with decreased libido, diminished erectile function
(EF), and decreased sexual activity (8). An increased prevalence of sexual
dysfunction has been noted in association with both treated and untreated
depression, because commonly used antidepressant medications, such as
tricyclic antidepressants and selective serotonin reuptake inhibitors
(SSRIs), can cause sexual side effects, including ED. Depression and ED
may be indirect effects of a chronic illness, such as congestive heart failure,
a chronic psychiatric disorder (e.g., alcoholism or substance abuse), or
other chronic life stresses. In addition, the use of antidepressants has been
linked to problems with ejaculation, orgasm, desire, and erections (9–11).
A subgroup of men with major depressive disorder developed a reversible
loss of nocturnal penile tumescence (12), suggesting that depression can
directly affect the erectile process. Finally, hormonal changes in the aging
male, such as a reduction of circulating testosterone level, or cardiovascu-
lar disease, may cause both conditions, or alternatively, both conditions
can coexist but be etiologically unrelated. The following case vignette
illustrates the often complex interplay between medical illness, depres-
sion, and ED in patients with chronic disease.

Case Vignette 1
Fred C. is a 62-yr-old married hospital administrator with end-stage

renal disease. Mr. C. has been treated with kidney dialysis for the past 2 yr
and has been hospitalized several times in the past year for his illness. He
suffers from chronic fatigue, muscle weakness, and moderate depression.
Mr. C. has had increasing difficulty in achieving erections during the past
year and has not initiated sexual intercourse for several months. His libido
is also significantly reduced. His wife, Martha, is in good overall health
and continues to be sexually interested and available. The couple, who has
three grown children, has enjoyed a close and affectionate marriage for the
past 34 yr.
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Fred has major difficulty adjusting to his illness in several areas. Pre-
viously a physically active man, he now tires easily with minimal exertion.
He experiences unpleasant side effects from several medications he takes
daily and is sometimes noncompliant with his medication regimen. He
is socially withdrawn and frequently noncommunicative and depressed.
His physician has recommended consideration of a kidney transplant, but
Fred is reluctant to undergo surgery and has been postponing the decision
for several weeks.

He feels embarrassed about his sexual difficulty and has been avoiding
the issue with his wife. On questioning, he reveals that he misses their
sexual relationship greatly and that his inability to perform sexually con-
tributes significantly to his depression.

This chapter considers various aspects and implications of the relation-
ship between ED and depression. In the first section, we consider the role
of depression as a significant risk factor or predictor of ED in both treated
and untreated men. Next, we review the effects of ED therapy with current
oral agents on concomitant depression and other quality of life outcomes.
Finally, we discuss the clinical implications and the need for clinicians to
consider depression as an important etiological determinant or treatment
outcome associated with common ED therapies.

DEPRESSION AND ED:
A BIDIRECTIONAL RELATIONSHIP

Epidemiological studies have demonstrated a strong and consistent
association between ED and depression, independent of age or the pres-
ence of other comorbidities (1,5,6). In the MMAS, for example, men with
depression had a 1.8 times higher chance of developing ED than did
those without depression, and the prevalence rates of ED increased as the
severity of depression increased (5). In a Brazilian study of sexual behav-
ior, a bivariate age-adjusted analysis showed a significant association
between a history of depression and an increased prevalence of ED (13).
In the recent MALES study, a multinational study of 27,839 men in eight
countries aged 20 to 75 yr, depression was a significant predictor of ED,
after controlling for the effects of age and other comorbid health condi-
tions. Twenty-five percent of men with ED in this large multinational
study reported symptoms of depression, compared with only 13% (p <
0.0001) of men without ED (1).

In two studies of men with major depressive disorder (MDD) that
assessed the occurrence of sexual dysfunction (SD) before antidepressant
therapy, 46% of men reported an inability to sustain an erection (14) and
65% reported some SD at baseline (15). In a randomized controlled trial of
90 men with MDD, the baseline prevalence of some degree of ED was
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reported to be 87%. In addition, the mean number of sexual problems
reported by these men was 3.6, emphasizing that in depression, single
sexual complaints are rare (16).

Other studies have shown an increased rate of depression in men with
ED compared with other urological disorders. These studies suggest that
depression may be an important consequence or sequela of ED as much
as a cause of the condition. As described later, recent studies have shown
that effective treatment of ED in these patients can result in clinically
significant improvements in depression, further supporting the bidirec-
tional relationship frequently observed between ED and depression. The
following case vignette illustrates this relationship in clinical practice.

Case Vignette 2
William P. is a 54-yr-old married accountant in good physical health.

He has a history of mood disorder and psychological adjustment difficul-
ties since the death of both parents in an automobile accident in 1987.
William was an only child and very close to both parents. Since that time,
Mr. P has received psychotherapy intermittently and antidepressant
medications (fluoxetine, sertraline) for the past 8 yr. Before entering
treatment, he experienced severe sleep-onset insomnia, loss of appetite
and interest in social activities, and occasional suicidal thoughts. The
patient has had a chronic loss of libido and intermittent ED for the past
10 yr. He reports that his wife is supportive and reassuring of his sexual
difficulties, and the couple enjoys a positive marital relationship. Owing
to a continuing loss of appetite and weight loss, the patient was started
on paroxetine (20 mg/d) within the past 6 mo. Since that time, he has
experienced further loss of libido and increased erectile difficulties.

The physical examination and laboratory tests are all within normal
limits. The patient was given sildenafil (50 mg) to be taken approx 1 h
before sexual intercourse. After 2 mo, he reported significant improve-
ment in erection and a mild improvement in libido.

ED AND ANTIDEPRESSANT THERAPY
ED is frequently associated with either mood or other psychiatric dis-

orders or with the medications commonly used in the treatment of these
disorders. A worsening of pre-existing ED has been reported with various
agents from all antidepressant classes, including monoamine oxidase
inhibitors, tricyclic antidepressants, and SSRIs (9). Although SSRIs
have transformed the treatment of depression since their release in the late
1980s and are now the most commonly prescribed antidepressants world-
wide (10), sexual function disturbances associated with these agents have
been prevalent (Table 1).
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Postmarketing surveillance and clinical trials have shown the high
prevalence of SD associated with SSRI use generally, although specific
drugs, such as paroxetine, have been associated with a higher rate of sexual
side effects. For example, a cohort study by the Drug Safety Research Unit
of the United Kingdom comparing antidepressants found that ED was
reported significantly more often with paroxetine than with the other SSRIs
(11). Similarly, in a comparison of the postmarketing safety profiles of
antidepressants using the spontaneous adverse drug reaction reports of the
United Kingdom Committee on Safety of Medicines, reports of ED were
higher for paroxetine compared with other SSRIs (10).

Prerelease and early clinical studies rarely reported any SSRI-associated
SD; in fact, the initial incidence of SD with fluoxetine in controlled trials
was reported to be 1.9%, probably owing to the fact that no structured or
validated questionnaires were used. A large-scale, nonrandomized, retro-
spective study of 167 men using one of four SSRIs (fluoxetine, paroxetine,
sertraline, or venlafaxine) for 6 mo or more showed that 23% reported
overall SD and 10% reported ED specifically (17). In a prospective study
of fluoxetine in 160 outpatients, 13% of patients reported decreased sexual
response (18). Similarly, in another prospective multicenter study of 152
male outpatients taking one of four SSRIs, the incidence of ED ranged from
10% (fluvoxamine) to 34% (paroxetine), depending on the SSRI used (19).
Labbate et al. reported reduced erection scores in 12 patients with MDD
after 1 and 2 mo of antidepressant use compared with baseline values (20),
and Fava et al. demonstrated a 25% and 7% incidence of SD with paroxetine
and fluoxetine, respectively, in a double-blind study involving 63 men (21).
More recently, a cross-sectional, observational study conducted in more
than 1000 United States primary care clinics involving more than 1700
male outpatients receiving antidepressant therapy concluded that in a sub-
population (n = 795) unlikely to have predisposing factors for SD, the
prevalence of SD ranged from 7 to 30%, depending on the antidepressant
used (22).

ED may occur as a direct or an indirect effect of antidepressant therapy.
It is well known that many antidepressants, including Ssris, cause a num-
ber of other disturbances in SD, such as delayed ejaculation, anorgasmia,
or decreased libido (10,11). Montejo-Gonzalez’s report of 344 patients
showed a high incidence of loss of libido (40–58%), delayed orgasm or
ejaculation (46–59%), or anorgasmia (31–48%), depending on the SSRI
taken (19). These results are in agreement with other studies in patients
taking antidepressants (20–22).

Because the link between depression and SD is complex, it is possible
that antidepressant-associated ED is a consequence of other comorbid
forms of SD. For example, on detailed inquiry, patients have revealed that
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their antidepressant-induced ED is associated with the inability to sustain
an erection long enough to achieve orgasm and ejaculation (17); thus, it
may be considered that ED in those men occurs secondarily to prolonged
ejaculatory latency (10). Similarly, because desire is the first step in the
sexual response cycle and is intimately connected with sexual arousal, its
absence may preclude men from engaging in sexual activity and achieving
erections. Therefore, ED in this situation may be labeled as secondary to
hypoactive sexual desire.

MECHANISMS OF ANTIDEPRESSANT-ASSOCIATED ED

The neurochemistry of sexual function involves multiple integrated
systems. Although the precise mechanisms mediating SSRI-associated SD
are not understood well, based on evidence from case reports, uncontrolled
studies, and conclusions drawn from sexual side effects observed with the
use of psychotropic drugs, a number of pathways have been implicated in
this process. These include serotonergic, dopaminergic, and cholinergic
systems, as well as prolactin and nitric oxide (10,24).

Given the wide distribution and numerous serotonin receptor families
located both centrally and peripherally, it is no surprise that serotonin
mediates a number of aspects of the sexual response cycle. In general, sero-
tonin exerts an inhibitory role on sexual function; thus, drugs causing an
increase in serotonergic activity, such as SSRIs, lead to some form of SD
(24). In the brain, there is evidence that serotonin causes a decrease in dopam-
ine levels (a neurotransmitter-enhancing sexual function) in animal models.
Peripherally, inhibition of -adrenergic and cholinergic receptors in the
genitourinary tract also impairs sexual function; cholinergic fibers aid blood
flow in the corpora cavernosa, whereas 1-receptors aid in the detumescence
process (25). Sexual side effects have consistently been observed with SSRI
use but not with serotonin (5-hydroxytryptamine [5-HT1A]) agonists. Appar-
ently, activation of 5-HT1A receptors may facilitate sexual behavior in rats,
whereas activation of 5-HT2 receptors may be inhibitory (10).

Dopamine neurotransmission has been reported to play a role in sexual
function (i.e., libido, psychological arousal, and erection) (25). Agents that
are potent SSRIs but lack any effect on dopamine uptake inhibition, such
as paroxetine, have an apparently greater incidence of SD than other agents
with a more balanced profile (26,27). In animal models, dopamine agonists
have been linked to a decreased ejaculatory threshold, whereas removal of
dopaminergic neurons is associated with increased ejaculatory latency
(28). Supporting these in vitro results are reports that dopamine antago-
nists (i.e., antipsychotics) are associated with a high incidence of ED (29).

Although the currently available evidence does not support a direct role
for acetylcholine in sexual function, antidepressants with potent anticho-
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linergic activity, such as tricyclic antidepressants, and those SSRIs with
greater affinity for the cholinergic receptor (e.g., paroxetine) have shown
a marked incidence of SD (30,31).

The role of prolactin in the sexual response cycle remains uncertain.
Because serotonergic stimulation increases prolactin release from the
hypothalamus and dopamine is the prolactin-inhibiting factor, any distur-
bance of the hypothalamic–pituitary–dopaminergic pathway is likely to
affect prolactin secretion (24). Hyperprolactinemia, which can be a conse-
quence of SSRI use (32), is associated with a marked negative effect on
sexual desire and performance in men. Consistent with these findings,
studies have shown that paroxetine, a potent SSRI lacking an effect on
dopamine uptake inhibition, can cause marked increases in plasma prolac-
tin levels in healthy volunteers and patients (33,34).

Another possible explanation for the increased incidence of SD with
SSRIs is suggested by recent findings that certain SSRIs are potent inhib-
itors of nitric oxide synthase both in vitro and in vivo (35); nitric oxide
is a critical element in the signal transduction cascade mediating penile
erection.

TREATMENT OF ED AND COMORBID DEPRESSION
Several clinical trials have demonstrated that ED can be successfully

treated in men with comorbid depression whether or not they are taking
concomitant antidepressant medications (36–39). In the first study of this
kind (Seidman et al. [36]), men with ED and mild to moderate depression
were treated for 12 wk with either flexible-dose sildenafil or placebo. The
clinical questions to be addressed in this study were:
1. Does the presence of depression affect ED treatment response to

sildenafil?
2. Does efficacious treatment of ED indirectly affect the symptoms of

depression?
To address these questions, Seidman et al. (36) conducted a 12-wk

randomized, double-blind, placebo-controlled, multicenter trial in men
with ED and mild to moderate depression (n = 152), defined by criteria
in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-IV) (depressive disorder, not otherwise specified [NOS]) and a
score of 12 or less on the 24-item Hamilton Rating Scale for Depression
(HAM-D). Patients were randomly assigned to receive sildenafil (n = 74)
or placebo (n = 78) for 12 wk of treatment. Efficacy was assessed using
a number of interviewer-rated and self-administered questionnaires:
Change in EF was evaluated using the International Index of Erectile
Function (IIEF), among others; depression was evaluated using the
HAM-D and Beck Depression Index.
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After 12 wk of treatment, mean scores on the IIEF had improved sig-
nificantly among patients who had received sildenafil compared with
scores among those who had received placebo. Thus, sildenafil was effi-
cacious in treating ED among men with minor depression. Of the 136
patients evaluable for efficacy, 73% of patients (48 of 66) who received
sildenafil and 14% (10 of 70) who received placebo were classified as ED
treatment “responders.” Of note, improvements in ED were highly corre-
lated with improvements in depressive symptoms and quality of life
measures, irrespective of the treatment received (i.e., sildenafil or pla-
cebo). That is, responders showed statistically significantly greater
reductions in mean HAM-D (10.6) and Beck Depression Index scores
(10.7) compared with treatment nonresponders.

This widely cited study was the first to demonstrate that sildenafil
treatment significantly improves EF in men with both ED and untreated
comorbid depression. Moreover, the results suggest that patients who
responded to treatment, regardless of the treatment received, showed sig-
nificant improvements in depressive symptoms compared with patients
who did not respond to treatment. Thus, successful treatment of ED in
men with symptoms of depression can lead to marked improvements in
these symptoms.

More recently, the author reported results of a similar double-blind study
of vardenafil (5–20 mg) and placebo in the treatment of men with ED and
untreated mild depressive disorder. In this multicenter, flexible-dose, par-
allel-group, double-blind study, 280 men with mild MDD as assessed by
DSM-IV and HAM-D17 score (between 11 and 17) who were not on psycho-
therapy or antidepressant medication were randomly assigned to receive
placebo or flexible-dose vardenafil (5–20 mg) for 12 wk of treatment.

Primary end points included the IIEF-EF domain score and the HAM-
D17. Secondary end points included penetration (sexual encounter profile
[SEP] question 2 [Q2]), maintenance (SEP Q3), global assessment ques-
tion , and Rosenberg Self-Esteem Scale scores. Results indicated signifi-
cant changes in all measures of EF and both HAM-D17 and self-esteem
scores. A high level of treatment responsiveness was noted in the varden-
afil arm, approx equivalent to the improvement in erection observed in the
previous study with sildenafil. Marked improvements in mood and self-
esteem were associated with the changes in ED.

Taken together, these two studies provide strong evidence of the effi-
cacy of PDE5 inhibitors in patients with both ED and symptoms of mild
to moderate depression. A high level of treatment responsiveness was
observed in patients receiving active drug vs placebo in both studies,
despite the presence of comorbid depression in all patients. The rate of
adverse events was also comparable to other clinical trials with both drugs,
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and no significant increases in psychiatric adverse events were noted.
Clinically significant improvements in mood were also observed, which
were associated with positive changes in EF in both studies. Finally,
significant changes in self-esteem and other aspects of quality-of-life
were observed in association with changes in EF and mood resulting from
treatment. Overall, these studies provide strong support for the safety and
clinical effectiveness of PDE5 therapy in men with ED and comorbid
depression.

PDE5 INHIBITORS IN PATIENTS
RECEIVING ANTIDEPRESSANT THERAPY

As noted by Nurnberg et al. (16), the sexual side effects associated with
medication treatment of depression, hypertension, and other illnesses fre-
quently lead to noncompliance. Overall, treatment-emergent events, such as
ED, weight gain, and sleep disturbance, account for a significant proportion
of treatment discontinuations, which in turn may lead to a relapse or recur-
rence or an increase in the morbidity associated with depression (40,41) or
cardiovascular disease (42–44). Even when MDD is recognized and treated,
up to 70% of patients taking antidepressants are prematurely noncompliant
(45), with side effects reported as the principal reason for discontinuation of
therapy (46). Given the high prevalence and strong association between ED,
depression, and other chronic conditions, a correct differential diagnosis is
essential, albeit difficult. For ED and MDD, it is imperative that clinicians
accurately diagnose the primary disorder and secondary condition so that
treatment can be optimized and the risk of developing complications or
missing treatment of the primary disorder is minimized.

Given the strong association between the use of antidepressant medica-
tion and SD, several studies have addressed the efficacy of PDE5 therapy
in male patients with ED being treated concomitantly with SSRIs or other
antidepressant drugs. Nurnberg et al. (16) conducted a prospective, ran-
domized, double-blind, placebo-controlled, multicenter trial in men with
MDD in remission. MDD was diagnosed according to the DSM-IV criteria
(47) and monitored using the 17-item HAM-D (48).

Patients were required to have been taking an SSRI for 12 wk or more,
to have been experiencing SSRI-induced ED for 4 wk or more, and to have
had satisfactory sexual function before the onset of MDD or SSRI treat-
ment. Thus, in this study, the patients’ depression status (i.e., MDD in
remission) and cause of ED (i.e., SSRI treatment) were prescribed by the
inclusion criteria. In this case, the clinical question of interest was whether
sildenafil was efficacious in treating SSRI-induced ED.

Male patients with a primary complaint of ED (n = 67) were randomly
assigned to receive sildenafil (n = 35) or placebo (n = 32) for 6 wk of



Chapter 11 / ED and Depression 247

treatment. Efficacy was assessed by the change in IIEF mean scores from
baseline to end of treatment. Results indicated that sildenafil-treated
patients showed statistically significant improvements in mean scores on
Q3 and Q4 compared with those in placebo-treated patient. At baseline,
HAM-D scores were in the normal range (5.4 in the sildenafil group and
4.7 in the placebo group) and were similarly low at the end of treatment
(3.3 and 5.4, respectively), indicating that MDD in remission was main-
tained for the duration of the study. The most common adverse effect was
headache (21% sildenafil vs 10% placebo), followed by facial flushing
(17% vs 3%), dyspepsia (7% vs 0%), nasal congestion (12% vs 3%), and
transient visual disturbances (12% vs 5%). These results suggest that
sildenafil was efficacious and well-tolerated for the treatment of ED
associated with SSRI therapy for MDD. Thus, sildenafil treatment of
SSRI-induced ED may reduce the likelihood of antidepressant discon-
tinuation because of the sexual side effects, which in turn may reduce the
likelihood of depression relapse or recurrence.

Similarly, Tignol and Benkert conducted a randomized, double-blind,
placebo-controlled, multicenter trial of sildenafil of ED in men with MDD
in remission (37).

Men were eligible to participate if the ED was a presenting symptom
when the depression was diagnosed but was refractory to successful treat-
ment of the depression. In contrast to the study by Nurnberg et al. (16) , not
all patients were required to be taking SSRIs. In fact, at entry into the study,
47 and 41% of patients randomly assigned to take sildenafil and placebo,
respectively, were taking antidepressant medication. Those who were tak-
ing antidepressants were required to have been on a stable dose for 8 wk
or more. Depression in remission was assessed and monitored using the
10-item Montgomery-Asberg Depression Rating Scale (MADRS) (50).

Patients were randomly assigned to receive to sildenafil (n = 83) or
placebo (n = 85) for 12 wk of treatment. Efficacy was evaluated using the
IIEF questionnaire.

After 12 wk of treatment, patients randomly assigned to receive sildena-
fil showed statistically significant improvements in mean Q3 and Q4 scores
compared with patients taking placebo.

In addition, total MADRS scores did not change significantly from an
overall baseline score of 6.3; end-of-treatment scores were 6.6 and 6.2 in
sildenafil- and placebo-treated patients, respectively. Adverse effects were
mild to moderate in severity, and only one patient discontinued because of
an adverse effect. Thus, like the results reviewed previously, these findings
suggest that sildenafil was an efficacious and well-tolerated treatment for
ED in men with MDD in remission, whether treated with an antidepressant
or not.
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Overall, these findings provide strong support for the safety and benefits
of treating antidepressant-associated ED with PDE5 therapy. Although
other treatment options are available (e.g., use of buproprion, dose reduc-
tion, or “drug holidays”), these alternatives each have significant disad-
vantages compared PDE5 inhibitors, which are safe and effective in this
context. Further studies are indicated to investigate the long-term benefits
of ED therapy in this context.

SUMMARY AND CONCLUSION
In summary, ED and other forms of male SD are commonly associated

with depression and the use of antidepressant medications. A number of
direct and indirect mechanisms have been proposed to account for this
association. The relationship between ED and depression is bidirectional
in that depression may occur as a consequence of ED, as well as serving as
a causal or risk factor for ED. Men with ED frequently show signs of mild
or moderate depression, which may resolve with effective treatment of
their SD. Conversely, patients with major depression or bipolar mood
disorder should be carefully screened for the presence and severity of these
disorders before initiation of ED treatment. If necessary, a referral for
specialized psychiatric management should be made. In most cases, how-
ever, the combined treatment of ED and concomitant mood disorders can
be safely and effectively initiated. Based on the studies reviewed in this
chapter, it appears that male patients with ED and concomitant mild to
moderate depression are ideal candidates for treatment with a PDE5 inhibi-
tor, either alone or in conjunction with their ongoing psychotropic medi-
cation. When indicated, primary care physicians or ED specialists should
seek specialized consultation in these cases from a psychiatrist or other
mental health specialist.
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