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Non-pharmacologic interventions for the prevention
of erectile dysfunction
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Abstract

Aim: To describe the safety and effectiveness of non-pharmacologic
preventive interventions for erectile dysfunction.

Methods: A systematic search was carried out electronically on the
Medline (PubMed) and Embase databases for studies published from
2002 to 2018

Results: The studies showed that preventive interventions directed at
risk factors, such as aerobic physical activity, the Mediterranean diet,

Keywords: Sexual and sex therapy, contributed to preventing the development of erectile
dysfunction, dysfunction.

Mediterranean diet, Conclusions: The findings suggest that carrying out the recommenda-
physical activity, tions of increased physical activity and an adequate diet rich in fruits,
sex therapy, erectile vegetables, and dried fruits, from an early age, can help prevent the
dysfunction. appearance of sexual dysfunction at more advanced ages.
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Introduction

Erectile dysfunction (ED) is an important cau-
se of reduced quality of life in men. Not only
does it affect the individual, but it also has a
negative impact at the family, psychologic, and
sexual levels. ED is defined as the persistent
inability to have and maintain an erection that
enables satisfactory sexual performance.*»

Itis a common problem affecting more than
150 million men worldwide, and that figure is
expected to double by 2025. ED was reported
as the second most frequent sexual dysfunction
in a group of Asian subjects, with an age-rela-
ted increase in prevalence, and it was the most
common disorder in advanced-age adults.®®

Different studies have identified an asso-
ciation between ED and the risk factors of un-
healthy lifestyle, smoking, a sedentary lifestyle,
and inadequate diet. Those analyses support
the management of lifestyle changes based on
improving diet, performing physical activity
regularly, reducing stress, and stopping smo-
king, given that all those factors share a similar
pathophysiologic mechanism.®

Diabetes mellitus (DM), dyslipidemia, high
blood pressure, heart disease, and depression have
also been related to the development of ED.®®

The World Health Organization (WHO)
defines sexual health as a state of physical, emo-
tional, mental, and social wellbeing related to se-
xuality that requires medical and public health in-
terventions. Erectile dysfunction has been shown
to cause physical, social, and emotional problems
that lead to the development of frustration, anxie-
ty disorder, and depression. Its negative impact
on the couple can result in separation.®

Medical interventions include manage-
ment with phosphodiesterase 5 inhibitors, in-

tracavernosal injections, and the use of vacuum
penile pump devices, among others. Studies
have reported treatment abandonment due to
inefficient results or interpersonal problems.
Psychologic problems and unstable matrimo-
nial or sexual relations appear to be involved in
the development of ED, reflecting the impor-
tance of correctly identifying risk factors and
creating a multidisciplinary approach to impro-
ve management results.”” The focus of the pre-
sent article is on non-pharmacologic interven-
tions, as opposed to pharmacologic ones.

The aim of our review was to describe the
safety and effectiveness of non-pharmacolo-
gic interventions for the prevention of erectile
dysfunction.

Methodology

A narrative review was conducted on non-phar-
macologic interventions related to the Medite-
rranean diet, exercise, and sex therapy for the
prevention of erectile dysfunction. Studies
were chosen that were published from 2002 to
2018 and available in the Medline (PubMed)
and Embase databases, utilizing the following
keywords: sexual dysfunction, Mediterranean
diet, physical activity, sex therapy, erectile dys-
function. Articles that were not in English or
Spanish were excluded.

Epidemiology

The Massachusetts Male Aging Study (MMAS)
and the European Male Aging Study (EMAS)
showed a 52% prevalence of erectile dysfunc-
tion in men 40-70 years of age.®
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In addition, the South American DENSA study evaluated the prevalence of erectile dysfunc-
tion in Colombia, Ecuador, and Venezuela, in men above 40 years of age, and found a general
age-adjusted prevalence rate for any grade of erectile dysfunction of 53.4%, in Colombia of 52.8%,
in Ecuador of 52.1%, and in Venezuela of 55.2%. Nearly half of the study population presented with
an alteration.®

Etiology

Different causes are known to alter erection and they are classified as organic (vasculogenic, neuro-
genic, anatomic, or endocrinologic) and psychogenic (generalized and situational).(!”

In a Turkish study whose aim was to determine the pathophysiology of factors causing erectile
dysfunction, such as the risk factors in different age groups, the authors found that the primary
etiology was psychogenic in 85.2% of men under 40 years of age, compared with 14.8% that pre-
sented with an organic cause of the pathology (arteriogenic, venogenic, neurogenic, endocrinolo-
gic, drug-induced, or mixed). In the comparison with the group of men above 40 years of age, the
prevalence of psychogenic ED was 40.7% and the prevalence of organic ED was 59.3%.?

Risk factors reported to be associated with erectile dysfunction are age, smoking, dyslipide-
mia, high blood pressure, diabetes mellitus, metabolic syndrome, depression, and certain medi-
cations.!® Table 1 describes those factors and the mechanisms of action through which they are
related to the development of erectile dysfunction. Other lifestyle factors, such as obesity, phy-
sical activity, diet, and smoking, have been recognized as triggers for the onset and progression
of the pathology (see figure 1).0'»

Figure 1. Risk factors related to the development of erectile dysfunction. Image adapted and
modified from Maiorino et al.®®
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Endothelial dysfunction is considered the pathophysiologic mechanism that the different risk

factors have in common for the development of erectile dysfunction. Therefore, it is important to

recognize that the sequelae of the disease are far-reaching, affecting the physical, psychosocial, and

psychologic spheres of the patient, as well as the relationship of the couple.®?

Table 1 Risk factors and the mechanisms through which they are associated with erectile

dysfunction.

RISK FACTOR MECHANISM

Metabolic syndrome

Benign prostatic hyperplasia
Cardiovascular disease
Smoking

Depression, social problems, or Unknown.

stressful marriage
Diabetes mellitus

Hypogonadism

Endothelial dysfunction and low nitric oxide synthase regulation.
Probable decrease of nitric oxide in the penis, bladder, and prostate.
Endothelial dysfunction in the vasculature of the penis.

Endothelial dysfunction associated with atherosclerosis.

Endothelial dysfunction, vasculopathy, and neuropathy.

Low androgen levels that lead to increased apoptosis of endothelial

cells and smooth muscle cells.

In 2009, the International Consultation on
Sexual Medicine identified basic aspects for the
management of sexual dysfunction in men and
women, considering sexual health as an inte-
gral part of overall health. In addition, sexual
dysfunctions were stated to have a great negati-
ve impact on quality of life and therefore they
included lifestyle changes as a sexual function
intervention in their treatment algorithm."s

Lifestyles have been identified as central
factors in nitric oxide (NO) production, sug-
gesting that its adequate control can have po-
sitive effects on preventing the development of
sexual dysfunction. According to that informa-
tion and the proposals from the international
consultation, risk factor intervention would, in
turn, be a preventive intervention for erectile
dysfunction.t®

N

Pathophysiology

Under normal conditions, erections are the re-
sult of a combination of neurotransmitter and
vascular smooth muscle responses that produ-
ce an increase of the arterial flow to the caver-
nous sinusoids and smooth muscle cells. Nitric
oxide (NO) is the main factor involved in the
process of erection and two NO production
pathways are known. One is the stimulation
of endothelial nitric oxide synthase (NOS),
which increases NO production. That creates a
decrease in intracellular calcium, with a conse-
quent smooth muscle relaxation and increased
blood flow (see figure 2).
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Figure 2. Molecular mechanisms and pathologies associated with ED. Image taken and modi-
fied from McVary, K. T. (2007). Erectile Dysfunction. New England Journal of Medicine.®®

The other pathway involves the parasym-
pathetic system, in which noncholinergic and
nonadrenergic nerve fibers trigger the relaxa-
tion of smooth muscle cells. Venous return is
thus occluded by compression of the subtu-
nical venules, and in consequence, producing
erection.

Multiple pathologies have been observed
to impact the pathophysiology, affecting nerve
fibers, thus reducing NO activity. When that
occurs, muscle relaxation is not produced, the
diameter of the sinusoids decreases, and there
is insufficient compression of the subtunical
veins, resulting in erectile dysfunction.*®)

The mechanisms of action through which
the risk factors cause erectile dysfunction have
also been studied. They are related to inflam-
mation production, reduced testosterone le-
vels, and endothelial dysfunction, all of which
lead to reduced nitric oxide and the develop-
ment of the pathology.(*®

With the present knowledge of the pa-
thophysiologic mechanisms that erectile dys-
function shares with the risk factors, preventive
interventions should be directed at therapeutic
measures that increase nitric oxide production.®®

Impact on quality of life

As with many diseases, erectile dysfunction
should be comprehensively managed, given
that not only does it affect the patient in an
isolated, individual manner, but it also alters
different spheres (psychosocial, sexual, couple
relationships) in the patient’s life.®®

At the individual level, there is sexual per-
formance dissatisfaction. As a result, men lose
their self-confidence and present with depres-
sive symptoms, anxiety, anguish and fears, and
reach a point at which they avoid sexual activi-
ty. Approximately 69% of patients deny having
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sexual dysfunction and delay seeking medical
attention for an average of 2 years. Between 50-
80% of patients interrupt treatment.®

Those psychologic disorders cause the in-
dividual to create thoughts that interfere with
the process of erection, resulting in the inabi-
lity to achieve or maintain erection due to the
fears the individual develops about sexual in-
tercourse.®

Non-pharmacologic treatment

Risk factors associated with erectile dysfunc-
tion have been reported to produce consequen-
ces that affect the quality of life of the patient.
Therefore, the treatment of the disease should
be comprehensive, encompassing the totality
of its pathophysiology, and include lifestyle
changes that help improve sexual function.”

A description of the studies we found that
evaluate the Mediterranean diet, physical acti-
vity, and sex therapy as non-pharmacologic in-
terventions in erectile dysfunction is presented
below.

The Mediterranean diet

The United Nations Educational, Scientific and
Cultural Organization (UNESCO) classified the
Mediterranean diet as Intangible Cultural He-
ritage of Humanity, identified in the alimen-
tary habits of certain populations (especially in
Crete and southern Italy) in the mid-twentieth
century, following the period of austerity in
the wake of World War II. In those regions, the
characteristic frugal diet consisted of a relati-
vely high intake of cereals, vegetables, legumes,
nuts, and dried fruits, with olive oil as the main

source of fat, as well as moderate-to-high con-
sumption of fish, moderate-to-low consump-
tion of white meat (poultry and rabbit), dairy
products (mainly yogurt or fresh cheese), low
consumption of red meat, and moderate con-
sumption of wine with meals (figure 3).0®

Figure 3. Mediterranean diet pyramid. Image
adapted and modified from Mattioli et al.(18)

Among the mechanisms of action of tho-
se foods, olive oil is known to increase the an-
tioxidant capacity of plasma and reduce xan-
thine oxidase activity. Tomatoes are rich in
vitamin C (carotenoids and polyphenols) and
prevent the vascular dysfunction in erectile
dysfunction through their anti-inflammatory
properties, producing a positive effect on en-
dothelial function, arterial rigidity, and cardiac
remodeling.*1®

In their observational multicenter study,
Ramirez et al. evaluated the prevalence of erec-
tile dysfunction and its predictors, within the
time frame of March 2010 to December 2012.
Patients above 40 years of age being treated
for dyslipidemia and other cardiovascular risk
factors were included in the study. Anthropo-
metric data, high blood pressure, dyslipidemia,
obesity, physical activity, ischemic wvascular
disease, smoking, and dietary habits were as-
sessed through a validated questionnaire of 14
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items that provided a grade of dietary adequa-
cy. ED was evaluated through the International
Index of Erectile Function (IIEF) adapted to
the Spanish population. A score of 6-10 points
was considered severe ED, 11-16 moderate,
17-25 mild, and above 25 no ED. Patients with
erectile dysfunction had an unhealthy lifestyle
(smoking, alcohol consumption, and little phy-
sical activity). They also consumed fewer vege-
tables and dried fruits than the individuals that
did not present with ED.(”

Esposito et al. analyzed the effect of the
Mediterranean diet on ED (evaluated through
the IIEF-5 <21) in men with metabolic syndro-
me (Adult Treatment Panel IIT). Sixty-five men
with metabolic syndrome met the inclusion cri-
teria. Thirty-five of them were assigned to the
Mediterranean diet intervention and thirty to
the control diet. After two years, the men in the
Mediterranean diet group consumed more fruit,
vegetables, nuts, and legumes (P <0.001), olive
oil (P <0.001), and omega 3 (P <0.001). The
erectile function score was better in the Medi-
terranean diet group than in the control group,
and sexual function improved in about one-
third of the men in the intervention group.?®

In a recent systematic review, evidence
about the role of the Mediterranean diet in men
with erectile dysfunction was analyzed through
four clinical trials from 2010 to the present. The
studies showed that the Mediterranean diet had
an influence on sexual function in men. High
consumption of olive oil, vegetables, and fruit,
and moderate consumption of wine, whole gra-
ins, dried fruit, fiber, and fish, produced posi-
tive results. Those foods were associated with
less risk and severity of erectile dysfunction.®V

A randomized clinical trial on the primary
prevention of sexual dysfunction through the
Mediterranean diet in patients with type 2

diabetes evaluated the long-term effect of the
Mediterranean diet on incident ED and female
sexual dysfunction (FSD) in subjects with type
2 diabetes and the combined incidence of se-
xual dysfunction in men or women with wor-
sening of sexual function in patients with base-
line sexual dysfunction. A total of 108 patients
were randomly assigned to the Mediterranean
diet group and 107 subjects were assigned to
the low-fat diet group, with a follow-up of 8.1

years.

Two validated questionnaires were employed:

1. the International Index of Erectile Func-
tion (IIEF)

2. he Female Sexual Function Index (FSFI)

They were applied at the beginning of the
study, before the randomization, and every 6
months of the intervention. Incidence of the
primary outcome (ED and FDS) throughout
the entire follow-up was lower in the Medite-
rranean diet group (OR: 0.44, 95% CI: 0.19-
1.00, p=0.045) and incidence of new ED and
deterioration of preexisting ED was also lower
in the Mediterranean diet group, compared
with the low-fat diet group (OR: 0.41, 95% CI:
[0.21-0.83], p=0.011).®»

In a descriptive study, a questionnaire was
applied to evaluate the association between
fruit/vegetable consumption and erectile dys-
function (ED) in Canadian men with diabetes.
ED was determined through the following ques-
tion: Have you ever had any of the following
conditions diagnosed by a health professional
as erectile dysfunction? A total of 400 cases of
ED were identified. There were also questions
on food consumption (carrots, fruit, green lea-
fy vegetables) that were answered: fewer than
5 servings per day, 5-10 servings per day, more
than 10 servings per day, or not consumed. A
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10% risk reduction for ED was found with each
additional daily serving of fruit/vegetable consu-
med.®®

Della Camera et al. correlated the Medite-
rranean diet, physical activity, body mass index
(BMI), and depression with sexual dysfunction.
ED was evaluated through the IIEF-5 question-
naire and the other instruments used were the
Hamilton Depression Rating Scale, the MedDiet
questionnaire, and the International Physical Ac-
tivity Questionnaire (IPAQ). Two groups were
assessed: 65 men without erectile dysfunction
and 76 men with erectile dysfunction. Adheren-
ce to the Mediterranean diet and adequate weight
were positive factors for sexual function.?®

Physical activity

Different mechanisms have been studied in re-
lation to erectile dysfunction. Exercise has been
shown to improve ED and its mechanism of ac-
tion is the increase in systemic nitric oxide pro-
duction that causes increased blood flow in the
penis, heightening paraoxonase 1 (PON1) activi-
ty, which has an antioxidant mechanism associa-
ted with circulating HDL and reduces oxidative
stress. Moderate physical activity reduces ED,
whereas a sedentary lifestyle increases it two to
ten-fold.?s

In a narrative systematic review, Maiorino et
al. described the effects of lifestyle modifications
related to physical activity, weight loss, diet, smo-
king, and alcohol on ED. With respect to physical
activity, they reviewed a meta-analysis and found
that high and moderate physical activity was asso-
ciated with a lower risk for erectile dysfunction.
Other prospective studies indicate that physical
activity has a beneficial effect on the prevention
and improvement of ED.(®

In 2014, Leoni et al. reviewed several stu-
dies that included physical activity, cerebro-
vascular events, endothelial dysfunction, and
erectile dysfunction, to verify their applicabi-
lity for improving the health and quality of life
in men with erectile dysfunction. In general,
physical activity has produced improvement
in erectile function, and thus is considered
a protective factor for normal erectile func-
tion. The Massachusetts Male Aging Study,
conducted on men 40 to 70 years of age, with
an 8.8-year follow-up, showed that physically
active men had a lower risk for ED, compared
with men with a sedentary lifestyle.?®

In a randomized clinical trial, the effect
of a lifestyle modification program desig-
ned to improve erectile function in subjects
with, or at risk for, erectile dysfunction was
analyzed. Prevailing information was collec-
ted on healthy dietary options and general
orientation toward increasing the physical
activity of the participants. Changes in the
erectile function score (IIEF-5) and the res-
toration of erectile function achieved throu-
gh lifestyle changes were measured. Physical
activity of more than 4 hours a week decrea-
sed body mass index (P <0.001) and increa-
sed erectile function.®”

La Vignera et al. evaluated the effects of
a standard protocol of aerobic physical activi-
ty and Mediterranean diet in men with arte-
riogenic erectile dysfunction. They selected
50 patients with ED according to the IIEF-5,
with a mean age of 57 years, and evaluated
them at the baseline and after 3 months, with
Doppler ultrasound and blood tests to deter-
mine the number of endothelial precursor
cells (EPCs) and endothelial microparticles
(EMPs). At the beginning of the study, there
were no statistical differences in the number
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of EPCs and EMPs between groups, but at 3
months, group A had a decrease in EPCs and
EMPs from 15% to 6%, with a p = 0.05. The
ITEF-5 score improved in group A, increasing
to 16 points.®®

In a clinical trial, the aim was to demons-
trate whether increased physical activity was
associated with improved erectile dysfunction.
The study included patients between the ages
of 18 and 40 years and excluded all patients that
presented with a primary complaint or diagno-
sis of ED or Peyronie’s disease. They used the
validated IIEF-5 questionnaire to evaluate ED
and the Paffenbarger questionnaire to assess
energy expenditure during exercise (200 kcal/
day). A sedentary lifestyle was associated with
greater erectile dysfunction in the items eva-
luated in the IIEF-5: erectile function (P=0.04),
orgasm (P=0.01), sexual satisfaction (P=0.04),
and general satisfaction (P=0.02). There was a
tendency toward greater dysfunction in the se-
dentary group reflected in the IIEF total score
(P=0.057).2”

Loprinzi et al. conducted a study in the
United States on the association between ob-
jectively measured physical activity and ED in
men aged 50 to 85 years. Physical activity was
measured by accelerometry (moderate-to-vi-
gorous) and prevalent sexual dysfunction was
assessed with the question: How would you
describe your ability to have and maintain
adequate erection for satisfactory sexual inter-
course? The response options were: always or
almost always; usually; sometimes; and never.
They also included the variables of age, ethnici-
ty, waist circumference, the income-to-poverty
ratio, cotinine (a biomarker of tobacco smoke
exposure), and other diseases (ordinal variable
ranging from 0 to 8 that indicated the number
of physician-diagnosed conditions, including

arthritis, coronary disease, cerebrovascular ac-
cident, congestive heart failure, heart attack,
cancer, chronic obstructive pulmonary disease,
and high blood pressure). For every daily 30-
min increase in moderate-to-vigorous physi-
cal activity, the probability of presenting with
ED was reduced by 43% (adjusted OR: 0.57;
95% CI).C0

In a systematic review and meta-analysis,
the effects of physical activity and exercise in-
terventions were evaluated in adult men with
erectile dysfunction. Seven controlled clinical
trials (CCTs) were chosen that assessed erecti-
le function through the IIEF, based on exercises
(aerobics and specific pelvic floor exercises),
and other studies evaluated physical activity
plus pharmacologic treatment (PDES5 inhibitor,
methyldopa). Four of those trials were based
on supervised aerobic activity (Kafka 2013:
45 min 3 times a week; Marisca 2013: 30 min
3 times a week plus tadalafil; Lamina 2009: 45
min 3 times a week plus methyldopa; and Do-
rey 2004: pelvic floor exercises), and 3 trials
were based on non-supervised exercise (Lin
YH 2012: pelvic floor exercises for 10 seconds
twice a day; Maio G 2010: 3 hours a week plus a
PDES inhibitor; and Esposito K 2004: any acti-
vity such as walking, swimming, or playing that
reduced weight by 10%). Statistically signifi-
cant results of the meta-analysis showed that
increased physical activity improved erectile
function score by 3.85 points (95% CI: 2.33-
5.37).6Y

Sex therapy
All men should be educated at an early age

about strategies for managing sexual dysfunc-
tion. There are currently many pharmacolo-
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gic treatments available, such as the type 5
phosphodiesterase (PDE5) inhibitors, intraca-
vernosal injections, vacuum devices (VPDs),
or penile implants. Poor adherence to those
treatments has been shown due to inadequate
erections, disinterest on the part of the partner,
adverse effects of the medications, mechanical
failure of the implants, or discomfort from the
device, all leading to treatment failure. There-
fore, it is important to offer the patient other
therapeutic measures and perform an interven-
tion that includes the sexual partner, to provide
adequate management of ED.G?

William Masters and Virginia Johnson are
considered pioneers in the field of sex thera-
py, the aim of which is to relieve symptoms and
improve the sexual function of the patient, loo-
king for the negative factors that do not allow
good sexual health. It mainly provides infor-
mation and suggestions for sexual tasks and
communication, as well as teaching bodily, ex-
perience-based techniques, all of which impro-
ve the primary bonds of the couple, to achieve
symptom remission.G?

In a systematic review and meta-analy-
sis, the effectiveness of psychologic interven-
tions for treating ED was studied, in compa-
rison with oral medications, local injections,
vacuum devices, and other apparatuses. The
participating patients were diagnosed with
ED based on the DSM III, DSM IV, or CID 10
instruments, were above 18 years of age, and
were of any ethnicity. Men already taking
PDES inhibitors were excluded. Psychothera-
peutic methods were employed for four weeks
and sexual function was evaluated through the
IIEF-5 questionnaire.

A total of eleven studies were selected and
the psychotherapeutic interventions were or-
ganized by the authors:®¥

1. Rational emotive therapy (RET): based on
a psychoeducational model and a cognitive,
sexual intervention for reducing perfor-
mance anxiety, resolving conflicts, impro-
ving the relationship, and training to pre-
vent relapses.

2. Sex group therapy (GT): training in social
skills and tasks assigned about anxiety in se-
xual situations, education and information
on male sexuality in general, communica-
tion training, myths about male sexuality,
non-demanding pleasures and permission
to participate in self-pleasuring.

3. Modified Masters and Johnson technique:
based on programs that combine educa-
tion, tasks, and assessments.

4. Educational intervention: workshops focu-
sed on providing information on psycholo-
gy and the physiologic changes that occur
with the sexual response.

5. Systematic desensitization: behavior the-
rapy focused on deep muscle relaxation to

reduce anxiety caused by situations.

In two experimental studies (Price and Kil-
mann), the authors evaluated group sex therapy
in different ways. Individually, no statistical sig-
nificance was observed in any of the studies, but
in the meta-analysis of those studies, sex group
therapy favored sexual dysfunction improve-
ment (RR: 0.13, 95% CI: 0.04-0.43). That same
result was not observed with the other psycho-
therapies (RET, modified Masters and Johnson
therapy, systematic desensitization).®¥

Banner et al. conducted a randomized cli-
nical trial on men with psychogenic erectile
dysfunction that received sildenafil, alone, or
an integrative treatment protocol (ITP) with
sildenafil and cognitive-behavior sex therapy
(CBST) for 4 weeks. The subjects were evalua-
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ted through the IIEF-5. There was significant
improvement with both treatments for ED
(P=0.007), but mean scores were higher in the
men treated with the ITP (P=0.005) than in the
men treated with sildenafil, alone (P=0.046).
After 4 weeks of treatment, a higher percen-
tage of men treated with the ITP (65.5%) had
ITEF-5 scores above 6, compared with the men
using sildenafil, alone (37.5%). Upon study
completion, both groups showed additional im-
provement: 75% in the ITP group fit the suc-
cess criteria and 45% in Group A, after adding
CBST to the sildenafil regimen.®%

In a randomized study, intracavernosal in-
jection (ICI) therapy was evaluated with and
without sexuality counseling (SC) in men with
erectile dysfunction. They were interviewed by
telephone after a mean follow-up of 11.3 mon-
ths to determine their ICI use and reasons for its
discontinuation. The data on that intervention
were not statistically significant (P=0.24).G9

To evaluate the vacuum constriction device
(VCD), Wylie et al. compared that intervention
with psychotherapy. Their results showed im-
provement in the psychotherapy group plus the
VCD, versus psychotherapy, alone. Twenty-one
couples reported improvement after psychothe-
rapy and VCD sessions, compared with 12 cou-
ples that reported improvement with psycho-
therapy, alone. No differences were observed
between the VCD plus psychotherapy results
and those of psychotherapy, alone, after three
weeks or after 6 weeks of management.©?”

A randomized clinical trial analyzed the
efficacy of treatment with a PDES inhibitor
versus its combination with sex therapy, for
sexual function and cognition, couple intima-
cy and adaptation, and treatment satisfaction
in patients with ED of mixed etiology. The re-
sults for treatment with sildenafil, alone, were

statistically significant for men in the domains
of sexual function (IIEF), erectile function
(P<0.01), sexual desire (P <0.01), sexual sa-
tisfaction (p <0.01), general satisfaction (P
<0.01), and general satisfaction total score
(P<0.01). Men also stated they had fewer sexual
doubts with respect to their partners (P <0.05).
Results of treatment with the combined inter-
vention were statistically significant in all the
domains: erectile function (P <0.01), orgasmic
function (P <0.01), sexual desire (P <0.01), se-
xual satisfaction (P < 0.01), general satisfaction
(P <.01), and total sexual scale (P <0.01). In
addition, improvement was observed regarding
doubts related to the partner, self-doubts, ne-
gativity, and increased sexual intimacy, all with
statistical significance (P=0.01).6®

In a randomized clinical trial on 30 men,
treatments for 6 months with sildenafil, with
PI, or with their combination, were analyzed.
Data were evaluated at the study baseline, af-
ter treatment, and at month 3 of follow-up.
There was statistical difference for group I (PI
plus sildenafil) (P=0.0009) and group III (PI)
(P=0.0002), but not for group II (sildenafil)
(P=0.135).”»

In a clinical study, Phelps et al. analyzed the
addition of a psychoeducational component to
oral sildenafil and sildenafil-only, in relation to
sexual satisfaction and erectile function in psy-
chogenic and organic ED. Fifty-five men, with
a mean age of 61 years, and their partners were
randomly assigned to the PDES inhibitor, alo-
ne, or combined with psychoeducational ma-
nagement. They received 10 doses per month
of sildenafil for 6 months and attended 60 to
90-min workshops in groups of 6-8 patients,
where they received information on the sexual
response cycle, behavioral exercises, informa-
tion on PDES inhibitor therapy, and self-help
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material. Regarding erectile function, there
were no statistically significant differences in
the two groups at 6 months of treatment, but
general satisfaction was higher in the sildena-
fil plus psychoeducation group (p=0.04) at 12
weeks. )

In another clinical trial from 2006, the au-
thors studied honeymoon impotence in 100
patients, 20-28 years of age, that had erectile
dysfunction from the beginning of their ma-
rriages. They were assigned to groups, accor-
ding to the origin of their ED: the group with
psychogenic cause received sildenafil (50 mg
on-demand) plus concomitant sex therapy and
the group with organic cause due to vascular
alteration received a PDES5 inhibitor, alone. The
results were measured through the IIEF-5. Of
the patients with psychogenic cause, 74 achie-
ved success with the combination treatment,
74% suspended treatment in less than 3 mon-
ths, and 22% in less than one year. Only 4%
required longer PDES inhibitor therapy. Of the
26 patients with ED of organic origin, 15 (58%)
showed complete response after 3-6 months
with PDES inhibitor management. Only 6% re-
ported side effects and they were mild.“V

Sex therapy has been evaluated and admi-
nistered through the Internet in the form of
self-help material, allowing the patient to have
information and learn exercises that can be ca-
rried out weekly at home.®*?

Therapy via the Internet is cost-effective
and can aid in cases involving long distances
and can offer assistance to men that are afraid
to seek help in person for their problem. In an
Internet-guided randomized controlled trial
on cognitive-behavioral therapy (ICBT) for
erectile dysfunction, treatment was a 7-week

online program with therapeutic support by
email. The study included heterosexual and ho-
mosexual patients that had computer access to
the Internet, were above 18 years of age, had an
IIEF score < 21, and a stable sexual partner for
at least 3 months. The treatment group recei-
ved ICBT and the control group had access to
an online discussion forum, both for 7 weeks.
The participants were evaluated by telephone
and used self-application online questionnaires
at the follow-up at 6 months. Results showed
improvement in the IIEF score in the treatment
group. After the control group received ICBT,
their erectile function score increased with sta-
tistical significance (P < 0.01).49

In a pilot study by McCabe et al., they eva-
luated the efficacy of the combination of an
Internet program of psychologic therapy (PI)
with PDES inhibitors and PI-only, through the
Internet. The program focused on 3 aspects:
sensory, communication exercises, and email
contact with a therapist. It was presented in 5
modules and designed to be completed in 10
weeks. A multivariate mixed model showed
a positive group result in sexual intercourse
satisfaction and quality of sexual intercourse
(P=0.05). The treatment group had significant
improvement in sexual intercourse satisfac-
tion (P=0.01) and quality of sexual intercourse
(P=0.01), compared with the control group.“®

And finally, in a 2015 review article in the
Andrology Journal of Asia, intervention strate-
gies on the risk factors associated with erectile
dysfunction were described (sedentary lifes-
tyle, obesity, unhealthy diet, alcohol consump-
tion, and smoking). Those results are shown in
Table 2.
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Table 2: Adaptation of the recommendations on risk factor changes, taken from the article:
Maiorino et al."® (A: evidence from intervention studies; B: evidence from prospective cohort

studies and case-control studies. * Few studies, and with small samples)

RISK FACTOR STRATEGY RECOMMENDATION LEVEL OF
EVIDENCE
Sedentary lifestyle Physical activity 30 min per day or 150 min per week of aerobic A*
activity
Obesity Weight loss 5-10% weight loss A*
Unhealthy diet Adequate diet Increase the consumption of fruits, vegetables, A*
grains, and legumes. Increase the consumption of
monounsaturated and polyunsaturated fatty acids.
Limit the consumption of processed foods and
consume < 10% saturated fats
Alcohol abuse Suspend alcohol Maximum of 1-2 drinks per day B
consumption
Smoking Instruct how to  Suspend B*
stop the habit
Discussion dysfunction was documented in a meta-analy-

The scientific literature reviewed describes
different interventions for making lifestyle
changes that can prevent erectile dysfunction
and reduce its progression. Patients diagnosed
with ED evaluated in the majority of the stu-
dies through the International Index of Erectile
Function (IIEF-5) had poor quality of life due
to smoking, alcohol consumption, low physical
activity, and low consumption of fruit and ve-
getables. Different clinical studies showed that
a change in diet, in which the intake of fruit,
vegetables, dried fruit, olive oil, and omega 3
was increased, improved sexual function. Tho-
se foods make up part of the Mediterranean
diet and the studies reviewed showed a statisti-
cally significant reduction in the incidence and
progression of ED through that diet, which was
one of the aims of the present review.

In addition, a sedentary lifestyle was shown
to be associated with greater erectile dysfunc-
tion in the items evaluated by the IIEF-5. The
positive effect of physical exercise on erectile

sis. Doing 30 to 45 min of aerobic physical
exercise 3 times a week was statistically signi-
ficant in increasing the erectile function score.
In that study, the authors performed a sensiti-
vity analysis, excluding the clinical trials that
evaluated physical activity plus medications
(sildenafil or methyldopa) as management, and
found improvement of 3.30 points in erectile
function with pelvic floor exercises or by sim-
ply carrying out any physical activity.

In addition, another clinical study measu-
ring the cells involved in endothelial dysfunc-
tion confirmed that increasing physical exer-
cise reduced their production, and in turn, the
damage caused at the endothelial level, resul-
ting in improved sexual function.

Due to the emotional and psychologic dis-
tress and the problems of intimacy between
sexual partners that are caused by erectile dys-
function, a search was conducted for articles
based on sex therapy as the intervention. In
one of the meta-analyses found, the combina-
tion of sex therapy plus medications (sildenafil)
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improved erectile function, orgasmic function,
sexual desire, sexual satisfaction, self-doubts
and negativity, and increased sexual intimacy.
Positive results for improved sexual function
were documented for sex group therapy, cogni-
tive behavioral therapy, providing information
on the sexual response cycle, behavioral exer-
cises, information on PDES5 inhibitor therapy,
and psychologic support via the Internet.

Clinical practice implications

In different studies, thanks to evidence-based
medicine, the importance that risk factors have
on the diagnosis and treatment of different di-
seases has been found, and erectile dysfunction
is no exception. As is clear in the present re-
view, the evidence is in favor of carrying out
lifestyle-changing interventions, and according
to the results identified in the studies reviewed,
they involve:

1. Emphasizing a Mediterranean-type diet
and increasing the consumption of fruit,
vegetables, omega 3, olive oil, and dried
fruits.

2. Performing 30 to 45 min of aerobic physi-
cal exercise 3 times a week.

3. Providing sex therapy to improve the psy-
chologic and marital alterations caused by
the disease.

Therefore, health professionals should im-
plement those recommendations as first-line
therapy, carrying out a holistic approach to the
patient, optimizing the preservation of sexual
function and impeding the progression of erec-
tile dysfunction.

Conclusions

It is becoming increasingly important to per-
form comprehensive interventions in treating
the pathologies patients suffer. As shown in
the present review, there are positive results in
both primary prevention and secondary pre-
vention of erectile dysfunction. Carrying out
the recommendations of increased physical ac-
tivity and an adequate diet rich in fruit, vege-
tables, and dried fruit, from an early age, may
prevent the appearance of sexual dysfunction
at older ages. Likewise, the addition of sex the-
rapy, associated with pharmacologic treatment,
to the dietary and physical activity recommen-
dations has a positive effect on the psychologic
alterations caused by erectile dysfunction.
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