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Abstract

Purpose The specific underlying mechanisms supporting the association between erectile dysfunction (ED) and premature
ejaculation (PE) are still not completely clarified. To summarize and discuss all available data supporting the relationship
between PE and ED.

Methods A comprehensive narrative review was performed. In addition, to better clarify the specific factors underlining ED
and PE, a meta-analytic approach of the selected evidence was also performed. In particular, the meta-analytic method was
selected in order to minimize possible sources of bias derived from a personal interpretation of the data.

Results Current data confirm the close association between ED and PE and the bidirectional nature of their relationship.
In particular, PE was associated with a fourfold increased risk of ED independently of the definition used. In addition, the
risk increased in older patients and in those with lower education, and it was associated with higher anxiety and depressive
symptoms. Conversely, ED-related PE was characterized by lower associations with organic parameters such as diabetes
mellitus, arterial hypertension, dyslipidemia and with smoking habit. Finally, when ED was defined according to the Inter-
national Index of Erectile Function questionnaire, the presence of a stable relationship increased the risk.

Conclusions ED and PE should be considered in a dimensional prospective way considering the possibility that both clini-
cal entities can overlap and influence each. Correctly recognizing the underlying factors and sexual complaint can help the
clinician in deciding the more appropriate diagnostic and therapeutic work-up.

Keywords Premature ejaculation - Erectile dysfunction - Couple - Sexual desire - PDESi

Introduction

Erectile dysfunction (ED) and premature ejaculation (PE)
are frequently reported as the most common male sexual
problems observed in the general population [1-4]. In par-
ticular, PE has been considered for a long time the most
prevalent type of male sexual dysfunction occurring in
around 30% of men aged 40-80 years [5]. However, it is
important to recognize that there is a huge difference in the
reported prevalence of PE worldwide ranging from 3% to
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more than 30% [2, 6]. The latter represents the result of the
use of different PE definitions [6]. According to the Inter-
national Society of Sexual Medicine (ISSM), three main
aspects should be considered when defining PE: latency time
(LT), inability to control and distress about the condition [7].
The 1-min criterion for life-long and 2-min threshold for
acquired PE were introduced by ISSM a long time ago [7]:
Similar considerations have been more recently released by
the European Association of Urology (EAU; [8]) and by the
Italian Society of Andrology and Sexual Medicine (SIAMS;
[1]). Conversely, the American Psychiatric Association,
although it has recognized the LT of 1 min, it did not specifi-
cally recognize the difference between life-long and acquired
PE [9], whereas the World Health Organization (ICD-11) did
not clarify a latency criterion (https://icd.who.int/browse11/
I-m/en#/http%3a%2f%2fid.who.int%2ficd %2fentity %2£361
151087). Finally, emerging evidence supports the necessity
of extending the LT from 1 to 2 min with a limited differ-
ence between acquired and life-long PE [6, 10]. The method
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used to quantify LT constitutes another source of bias. A
huge disparity in the prevalence of PE has been recognized
when stopwatch intraejaculatory latency time (IELT) has
been compared to self-reported PE [6, 11]. To overcome all
these problems, the concepts of variable PE and subjective
PE have been proposed [12]. The real clinical significance
of these new entities has not yet been universally recognized
[6]. Besides LT, personal bother and distress represent other
crucial points to adequately consider in subjects reporting
PE. Data from the European Male Aging Study (EMAS), a
survey of community-dwelling men, involving 2888 subjects
from 8 countries, recently showed that although 30.8% of
subjects reported PE, only 7.3% declared being distressed
about it [5]. Interestingly, the same study documented that
the increased level of distress was associated with a pro-
gressive worsening of sexual functioning and higher risk
of ED [5]. Accordingly, only a minority of the patients
consulted exclusively for PE, whereas the vast majority of
them approached medical consultation only when ED was
associated with PE [5, 13]. In a previous meta-analysis of the
available data, a bidirectional relationship between the two
clinical conditions was identified since PE subjects reported
an up to four-fold increased risk of ED but subjects with
ED themselves declared lower IELT when compare to those
without ED [2]. Interestingly, a cross-sectional study per-
formed between 2014 and 2020 and including 1,893 subjects
with ED and 483 with PE concluded that both conditions
predispose patients to the other. Although acquired PE is
more frequently associated with ED when compared to life-
long PE, around 77% of patients stated that ED occurred as
a consequence of PE.

Despite this evidence, the specific underlying mecha-
nisms supporting the association between ED and PE are far
from having been elucidated. The aim of the present study is
to summarize and critically analyze available data support-
ing the relationship between PE and ED. Possible differences
between acquired and life-long PE will be also analyzed.

Methods

A comprehensive narrative review was performed using
Medline, Embase and Cochrane search and including the
following words: (("premature ejaculation"[MeSH Terms]
OR ("premature"[All Fields] AND "ejaculation"[All Fields])
OR "premature ejaculation"[All Fields]) AND ("erectile
dysfunction"[MeSH Terms] OR ("erectile"[All Fields] AND
"dysfunction"[All Fields]) OR "erectile dysfunction"[All
Fields])) AND (english[Filter])). Publications from Janu-
ary 1, 1969 up to December the 31st, 2021 were included.

In particular, to better clarify the specific factors under-
lining ED and PE, an updated revision of a previously
published meta-analysis [2]—evaluating the relationship
between PE and ED—was also performed. The meta-ana-
lytic method was selected to minimize possible sources of
bias derived from a personal interpretation of the data.

Recommendations from available guidelines

Several guidelines specifically addressing the diagnosis and
management of PE are available [1, 4, 10, 14]. In addition,
quite recently an updated version for some these recommen-
dations has been published (Table 1). The first version of
the ISSM guidelines, published after the introduction of the
ISSM definition of life-long and acquired PE [7], empha-
sized the possible association between ED and PE support-
ing the use of ED treatments with PDESi in patients with
PE and comorbid ED. At that time, further evidence-based
research was advocated [7]. In the updated version of the
ISSM guidelines published 4 years later, in 2014, reliable
evidence suggesting the treatment of PE and comorbid ED
with ED pharmacotherapy was recognized (see Table 1;
[14]). More recently, the recommendation released from the
SIAMS suggests ruling out ED in all patients complaining of
PE since a bidirectional relationship between the two clini-
cal conditions has been observed (see below; [1]). Similar

Table 1 Mai recommendations regarding the relationship between premature ejaculation (PE) and erectile dysfunction (ED) as derived from

International Societies

Parameter Society Recommendations
Shindel et al., 2021 ~AUA/SMSNA Clinicians should treat comorbid ED in patients with PE according to the AUA Guidelines on ED
Salonia et al., 2021 EAU Treat ED, other sexual dysfunction, or genitourinary infection (eg, prostatitis) first
Sansone et al., 2020 SIAMS We recommend investigating the presence of other sexual comorbidities, particularly ED, in all patients
with PE
We recommend treating ED before PE in patients with both symptoms
Althoff et al., 2014  ISSM While ED is unlikely as a comorbidity or etiological factor for life-long PE, there are data to support that

acquired PE is associated with ED
There is reliable evidence to support the treatment of PE and comorbid ED with ED pharmacotherapy

ISSM, International Society for Sexual Medicine; SIAMS, Italian Society of Andrology and Sexual Medicine; EAU, European Association of

Urology; AUA/SMSNA, Sexual Medicine Society of North American
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recommendations have been more recently released from the
EAU and the Sexual Medicine Society of North American
(AUA/SMSNA; [4, 10], see also Table 1). All societies also
agree that, particularly when ED is comorbid, the use of ED
treatment and PDES5i, in particular, can also improve PE.

Updated meta-analysis on the relationship
between PE and ED

Overall, 27 studies including 62,809 subjects with a mean
age of 45.2+9.5 years were included in the analysis ([5,
15-41], Table 2). Among them 13,026 (20.7%) reported
PE which was defined according to different criteria. The
characteristics of the retrieved trials are reported in Table 2.

ED risk in patients with PE

17 in trials assessing the risk of ED related to PE was 93.7;
p<0.0001. Funnel plot and Begg adjusted rank correla-
tion test (Kendall’s z: 0.27; p=0.08) suggested no major
publication bias. Presence of PE, however defined, was
associated with an up to six-fold increased risk of ED
(Fig. 1). The data were confirmed even when different PE
definitions were considered (OR =4.04 [2.50; 6.55] vs. 4.16
[2.25; 7.70] vs. 3.25 [1.25; 8.44] for self-reported, prema-
ture ejaculation diagnostic tool (PEDT) and Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV-TR)
definition respectively; p =NS among groups). Similarly, no
differences were observed when self-reported ED was com-
pared to the IIEF-derived definition (OR=5.51 [3.46; 8.77]
vs. 3.73 [2.59; 5.36]; 0=1.69; p=0.19). Meta-regression
analysis was performed to identify possible determinants of
ED-related PE. The risk of ED in PE subjects was higher
in older individuals and inversely related to smoking habit
and level of education (Fig. 2A—C). Furthermore, anxiety
as well as depressive symptoms were significantly associ-
ated with a higher risk of ED (Fig. 2D, E). Conversely,
associated morbidities including diabetes mellitus, arterial
hypertension and dyslipidemia attenuated the risk of ED
(Fig. 2F-H). Finally, the risk of ED was higher in those
studies reporting a higher proportion of patients declaring
an acquired PE problem (Fig. 2I). All these associations
were confirmed even after the adjustment for age (Table 3).
However, when only those studies performed in clinical set-
tings or those using the IIEF questionnaire for ED definition
were considered the association between associated morbid-
ities and risk of ED was not confirmed (not shown). Finally,
a direct association between stable couple relationship and
PE-related risk of ED was observed only when IIEF-defined

ED was analyzed (S=0.034[0.020;0.048] and [=—1.329
[—2.398; —0.259]; both p <0.05).

IIEF parameters

Among the available studies, 22 reported data on IIEF
parameters (Table 2). Among them, three used IIEF-EFD
score to evaluated ED whereas IIEF-5 was applied by all the
others (Table 2). Overall /> was 99.4; p <0.0001. Funnel plot
and Begg adjusted rank correlation test (Kendall’s z: 0.72;
p=0.09) suggested no major publication bias. Overall, PE
was associated with an impaired erectile function (Fig. 3).
The data were confirmed even when only those studies con-
sidering IIEF-EFD score as outcome were analyzed (Fig. 4,
and Supplementary Fig. 1, Panel A). Similarly, PE was asso-
ciated with lower scores in orgasmic, intercourse and overall
sexual satisfaction domains as well as in total IIEF-15 score
(Fig. 4 and Supplementary Fig. 1, Panels C-F). Conversely,
no differences in the libido domain between subjects with or
without PE was observed (Fig. 4 and Supplementary Fig. 1,
Panel B).

Intravaginal ejaculatory latency time

Three studies reported data on IELT according to the pres-
ence or absence of ED. By meta-analyzing available data,
ED was associated with a significantly lower IELT when
compared to controls (Fig. 5).

Available evidence analysis

The available evidence, here analyzed using an analytic
approach, confirms the close association between ED and
PE and the bidirectional nature of their relationship. In line
with what was reported in our previous analysis of the data
[2], PE was associated with a four-fold increased risk of ED
independently of the definition used. In addition, the risk
increased in older patients and in those with lower educa-
tion, and it was associated with higher anxiety and depres-
sive symptoms. Conversely, ED-related PE was character-
ized by lower associations with organic parameters such as
diabetes mellitus, arterial hypertension, dyslipidemia and
with smoking habit. Finally, when ED was defined according
to the IIEF questionnaire, the presence of a stable relation-
ship increased the risk.

Available data cannot clarify the pattern of the temporal
relationship between comorbid ED and PE. In a previous
cross-sectional observational study, Chin et al., [40] showed
that ED occurred after PE in 77.8% of patients with life-
long PE and in 34.2% of those with acquired PE. However,
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Table 3 Relationship between premature ejaculation-related risk of
erectile dysfunction and several parameters

Parameter Adjr p

Level of education —0.043 <0.0001
Smoking habit —0.442 <0.0001
Anxiety symptoms 0.326 <0.0001
Depressive symptoms 0.591 <0.0001
Diabetes mellitus —-0.384 <0.0001
Hypertension —-0.62 <0.0001
Dyslipidemia —0.581 <0.0001
Acquired ejaculatory problem 0.371 <0.0001

Data are derived from alternative multivariate analyses after the
adjustment for age

the same authors found that PE and ED were comorbid at
the same time in 22.2% of patients with life-long PE and
52% of those with acquired PE. Conversely, only 13.5% of
patients with acquired PE reported that ED appeared earlier
than PE [40]. Similar data were previously reported [42].
These indistinguishable onset times further support Janni-
ni’s theory [42], which assumes that subjects with PE might
develop ED to reduce their sexual excitement whereas those
with ED can experience PE when training to increase their
excitation. Accordingly, although the present data, in line
with what has been previously reported by other authors
[11, 31], showed that the risk of ED increased in patients
with acquired PE, the possibility that ED can further com-
plicate life-long PE due to the efforts of these subjects to
reduce sexual excitement cannot be excluded [43]. On the
other hand, the link between PE-related risk of ED and
anxiety as well as depressive symptoms, here reported,
confirms that ED subjects can secondarily experience PE
as a consequence of the need for a more intense stimulation
to attain and maintain an erection [42, 44]. In line with the
latter hypothesis, the increased male genitalia tract smooth
muscle tone, a consequence of the increased sympathetic
tone, which characterizes performance anxiety, can even-
tually result in penile detumescence and PE [34, 45, 46].
However, it should be recognized that PE is often associ-
ated with a reduced quality of life (QoL), feelings of shame
and inferiority as well as with low self esteem frequently
related to depression and anxiety. Accordingly, EMAS [5]
as well as the Premature Ejaculation Prevalence and Atti-
tudes (PEPA [18]) studies documented higher depressive
symptoms in patients with PE when compared to controls.
In particular, the EMAS study clearly showed that depres-
sive symptoms related to PE progressively increased as a
function of PE-related distress [5].

As reported above, personal distress represents one of
the crucial points, along with LT and inability to control,
in correctly defining PE [1, 4, 7]. Data derived from the
EMAS study have clarified that only a minority (7.3%) of
subjects self-reporting PE declared being bothered about
the problem [5]. The latter finding can better explain why
only a limited number of subjects with PE request a medi-
cal consultation. Accordingly, we recently reported that
among more than 4000 subjects seeking medical care for
sexual dysfunction only 1.8% of them consulted only for
PE, whereas the majority were for ED only (68.8%) and
19.4% for a combined problem of PE and ED [13]. The
latter results confirm that PE can be considered a normal
variant of sexual functioning in the vast majority of cou-
ples and, only when it determines distress or concomitant
ED does it lead to the request for a medical consultation.

In line with what was previously reported [2], asso-
ciated morbidities including diabetes mellitus, arterial
hypertension, dyslipidemia or traditional cardiovascular
(CV) risk factors such as smoking habit were inversely
related to PE-related risk of ED. Taken together these
data seem to suggest that intrapsychic rather that
organic factors contribute more to the development of
PE-related risk of ED. However, the latter data should
be interpreted with caution. We recently documented
that among subjects seeking medical care for sexual
dysfunction, those with comorbid ED and PE showed
similar clinical and instrumental characteristics includ-
ing high CV risk profile, impaired penile vascular flow
at Doppler ultrasound and severe sexual complaints.
Conversely, those who consulted for PE only were
younger, healthier and with a more severe PE problem
when compared to the other groups [13]. Hence, the
concomitant presence of ED and PE seems to point to an
ED problem rather than a separate sexual dysfunction,
at least when clinical setting is considered. Accord-
ingly, the present data show that the inverse association
between organic comorbidities and the risk of ED disap-
peared when only those studies including patients evalu-
ated in clinical settings were analyzed or when only
those studies using IIEF-defined ED were considered.
The latter condition represents a crucial point since it
has been previously reported that up to 30% of subjects
with PE who do not complain of ED have a pathological
IIEF score [21]. Interestingly, when the same scenario
is analyzed, a direct association between stable relation-
ship and risk of ED was observed. It can be speculated
that the reduced QoL and distress so closely associated
with PE can impair couple fitness leading to a medical
consultation [13, 47]. On the other hand, the possibility
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Fig. 1 Odds ratio (95% CI) for

erectile dysfunction (ED)- Study name Statistics for each study Odds ratio and 95% CI
related to premature ejaculation
(PE) Odds Lower Upper
ratio limit limit p-Value
El-Sakka et al., 2003 4,92 2,68 9,04 0,00 -
Basile fasolo et al., 2005 7,93 6,99 9,01 0,00
Laumann et al., 2005 5,62 3,17 9,95 0,00
Porst et al., 2006 9,30 4,776 18,16 0,00
El-Sakka et al., 2008 2,13 1,52 2,99 0,00 B
Malavige et al., 2008 4,41 2,08 9,37 0,00 —-
Sonetal., 2010 1,49 098 2,26 0,06 | 3
Vakalopoulus et al., 2011 3,96 1,76 8,94 0,00 ——
Tang et al., 2011 2,03 1,15 3,56 0,01 -
McMahon et al., 2012 3,28 2,32 4,63 0,00 B
Shaeer et al., 2012 2,57 1,72 3,85 0,00 B
Lee et al., 2013 11,06 6,59 18,57 0,00 E &
Shaeer et al., 2013 18,94 237 151,55 0,01 L
Gao et al., 2013 1,59 1,29 1,95 0,00 | ]
Maseroli et al., 2015 2,69 1,57 4,59 0,00 E B
Salama et al., 2017 6,91 3,27 14,61 0,00
Salama et al., 2017* 2,69 1,57 4,59 0,00 E =
Zamree et al., 2018 6,68 2,34 19,09 0,00
Song et al., 2019 2,09 1,59 2,74 0,00 [ |
Tsai et al., 2019 13,39 7,18 2495 0,00
Chin et al., 2021 0,24 0,09 0,68 0,01 —l—
Corona et al., 2021 28,28 10,79 74,15 0,00 ——
Mohamed et al., 2021 897 4,62 1744 0,00
Overall 4,09 2,86 585 0,00 <
0,01 0,1 1 10 100
No ED ED

that a primary female sexual problem can secondarily
induce the development of PE requiring medical support
cannot be excluded. Accordingly, a recent meta-analysis
including 26 studies and more than 15,000 subjects and
2,810 males documented that female sexual problems
doubled the risk of PE [48].

Regardless of the temporal order, the presence of
PE has a deleterious effect on male sexual functioning.
Present data show that almost all domains of IIEF are
significantly lower in patients reporting PE when com-
pared to controls. Interestingly, however, no difference in
the libido domain was observed. The latter observation
seems to further support Jannini’s hypothesis suggesting
that when a man tries to achieve an erection, he basically
attempts to increase his excitation, possibly resulting in
PE [43].

Several limitations should be recognized. First of all
the use of different ED and PE definitions can represent
an important source of bias. The cross-sectional nature of
all the included studies must be considered as a further
limitation. Similarly, data derived by combining different

@ Springer

settings should be interpreted with caution due to high
heterogeneity among the populations studied and docu-
mented by elevated I%. It must be recognized that natural
history of PE-ED-related complaints is still unknown due
to limited prospective and interventional studies. Finally,
emerging evidence support a deterioration of erectile func-
tion and/or ejaculatory control after severe acute respira-
tory coronavirus virus 2 (SARS-CoV?2) infection [49-53].
No sufficient information on the relationship between ED
and PE in patients recovered from coronavirus disease 19
(COVID-19) is available.

In conclusion, despite the aforementioned recognized
weaknesses, the present data further support the view that
ED and PE should be considered in a dimensional prospec-
tive way considering the possibility that both clinical entities
can overlap and influence each other. In clinical settings,
organic and CV risk factors seem to better support the link
between ED and PE. Hence, in line with what has been sug-
gested by all available current guidelines, concomitant ED
should be ruled out in all men seeking medical care for PE
[1, 7, 10, 14]. Accordingly, the use of oral PDES5i is less
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Fig. 3 Effect size (with 95%CI)
of erectile function compo-

Study name

Statistics for each study

Std diff in means

nent (including studies using
International Index of Erectile

Std diff Lower Upper

and 95% CI

Function (IIEF)-erectile func- in means limit limit p-Value
tion domain or IIEF-5 score as
possible outcome) in subjects El-Sakka et al., 2008 -0,98 -1,08 -0,88 0,00 .
with or without premature Liang et al 2010 -2,00  -2,07 -1,93 0,00 K
ejaculation (PE) Shaeer et al., 2012 -0,49  -0,67 -0,30 0,00 B
Gao et al., 2014 -0,10  -0,18 -0,02 0,01 .
Mourikis et al., 2015 -0,94 -1,51 -0,36 0,00 ——
Salama et al., 2017 -0,28 -0,61 0,05 0,10 B
Salama et al., 2017* 0,38 -031 1,07 0,28 ——
Tang et al., 2018 -1,01 -125  -0,77 0,00 B
Zhang et al., 2019 21,35 -1,42 -1,27 0,00 [ |
Chin et al., 2021 -0,24  -0,35 -0,13 0,00 .
Overall -0,72  -1,23  -0,21 0,01 S
-2,00 -1,00 0,00 1,00 2,00
PE no PE
IIEF score mean differences
IIEF domains #trials -6 -4 2 0 2 Diff. in mean LL,95% CI UL, 95% CI P
Overall Erectile function 3 e -3.91 -4,25 -3,56 0,00
Libido 2 M -2,14 -5,48 1,20 0,21
Orgasm 2 e 1,44 -1,86 -1,01 0,00
Intercourse satisfaction 2 gl -1,41 -1,70 -1.12 0,00
Overall sexual satisfaction 2 — -3,44 -4,70 -2,18 0,00
Total IIEF-15 score 2 R gl -1,44 -1,67 -1,20 0,00

PE : No PE

Fig.4 Mean (with 95%CI) score on International Index of Erec-
tile Function (IIEF) domains in subjects with or without premature
ejaculation (PE). Total IIEF-15 score has been reported as standard-

effective in improving ejaculatory timing when ED is not
comorbid [1, 7, 10, 14]. In addition, the concomitant pres-
ence of ED should alert the clinician to screen for possible
CV and metabolic morbidities to overcome ED-related risk
for forthcoming CV mortality and morbidity [54-58]. On
the other hand, a large body of evidence has shown that PE

@ Springer

ized mean (with 95%CI) for graphical purposes. Diff, differences;
LL, lower limits; UP, upper limits

can negatively influence subjects self-esteem and QoL often
resulting in couple fitness impairment [59, 60]. Correctly
recognizing the underlying factors and sexual complaint can
help the clinician in deciding the more appropriate diagnos-
tic and therapeutic work-up.
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Fig.5 Mean (with 95%CI)
Intravaginal ejaculatory latency

time

(ED)

. R t

(seconds) in men with or Study name

without erectile dysfunction

in means

McMahon et al., 2009 -7,80
Brody et al., 2015 -2,37
Chin et al., 2021 5,10
Overall -6,78

Statistics for each study

Difference in means and 95% CI

Difference Lower Upper

limit limit p-Value
-8.85 -6,75 0,00 B
4,64 0,10 0,04
7,92 18,12 0,44
773 582 0,00 ¢ | |
20,00 -10,00 0,00 10,00 20,00
ED no ED
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