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Abstract
We investigated changes in patterns of reported male SDs at a single academic centre over a 10-year time frame.
Comprehensive data of 2013 patients consecutively assessed for the first time by a single Sexual Medicine expert between
2006 and 2019 has been analysed. All patients were assessed with a thorough sexual and medical history. Primary reason for
seeking medical help at first assessment was recorded for all patients and categorized as: erectile dysfunction (ED),
premature ejaculation (PE), low/reduced sexual desire/interest (LSD/I), Peyronie’s disease (PD), and other SDs. Linear and
logistic regression models tested the association between different reasons for seeking medical help and the time at first
evaluation. Local polynomial regression model explored the probability of reporting different SDs over the analysed time
frame. Median (IQR) age at first clinical assessment was 50 (38–61) years. Overall, most patients were assessed for ED (824;
41%), followed by PD (369; 18%), PE (322; 16%), LSD/I (204; 10%) and other SDs (294; 15%). Significant changes in
terms of reported SD over the analysed time frame were observed. The likelihood of assessing patients for ED significantly
increased up to 2013, with a decrease in the past 5 years (p < 0.001). PE assessment at presentation linearly decreased over
time (OR: 0.94; 95% CI: 0.91–0.96; p < 0.001). Patients assessed during the past few years were more likely to report PD
(OR: 1.20; 95% CI: 1.15–1.25; p < 0.001) and LSD/I (OR: 1.21; 95% CI: 1.16–1.26; p < 0.001), with a linear increase over
the evaluated time frame. Likewise, patients were also more likely to report other SDs (Coeff: 1.06; 95% CI: 1.02–1.10; p=
0.004), with a linear increase over time. These results may reflect real changes in SD incidence, increased public awareness
towards different SDs and the possible impact of novel treatments available on the market throughout the same time frame.

Introduction

Sexual dysfunction (SD) is historically defined as a diffi-
culty experienced by an individual or a couple during any
stage of a normal sexual activity affecting physical pleasure,
desire, preference, arousal or orgasm, with several updated

specifications over times [1–3]. Male patients presenting for
SD mostly complain of erectile dysfunction (ED), pre-
mature ejaculation (PE), Peyronie’s disease (PD) and lower
sexual desire/interest (LSD/I) [4]. Over the past decades,
public awareness campaigns and newly developed ther-
apeutic and diagnostic strategies have played a major role in
terms of patients’ complaints about sexual function
impairment, with not irrelevant impact towards the reasons
for seeking medical help and the consequent incidence of
reported sexual disorders in the real-life setting.

Eminent example of this is the advent of phosphodies-
terase type 5 inhibitors (PDE5i), which led to a 2% increase
in the number of patients seeking medical help for ED,
along with an extraordinary amount of new studies on
overall health of male patients seeking medical help for a
problem—i.e. ED, which mostly went from being disease
per se to epiphenomenon and symptom of different pro-
blems [5]. In this context, the association between ED and
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the development of specific diseases and the linkage with
common risk factors such as diabetes, hormonal dysregu-
lation and metabolic syndrome have changed both patients’
and physicians’ perception over this condition [6–10].

Though numbers are certainly different, the same may
hold true for other disorders, thus including both PE and PD
[11–14]. Indeed, on the one hand, the advent of Dapoxetine
and newly developed topical compounds for PE and, on the
other, the growing use of extracorporeal shock wave ther-
apy and collagenase Clostridium histolyticum (CCH)
injections for PD might have ultimately influenced the raw
rate of patients seeking expert consultation throughout times
[15–18].

Recently published data have shown that novelties in
terms of clinical management of SDs have driven patient
interest in seeking web information in the past few years
[19]. Whether this interest was eventually translated into
actively seeking medical help, it is currently unknown.
Thereof, the landscape of patients requiring clinical care for
SDs could have changed in the past few years with a con-
sequent need for a proper practical knowledge by healthcare
professionals.

In this study, we aimed to investigate the changes in
patterns of reported SDs over a relatively short period of
time at a single academic Sexual Medicine outpatient clinic.

Material and methods

Comprehensive data of a cohort of 2013 consecutive
patients assessed for the first time for SDs by a single expert
between 2006 and 2019 were analysed. All patients were
assessed with a comprehensive medical and sexual history.
Comorbidities were scored with the Charlson Comorbidity
Index [20]. Patients were also assessed in terms of socio-
demographic characteristics, thus including recreational
habits (i.e., smoking history, alcohol intake, illicit drugs)
and regular physical exercise (defined as at least 2 hours/
week) at the time of first clinical evaluation. Smoking habits
were assessed and categorized into two groups as follows:
no smokers (never smoked) and ex-smokers/active smokers.
Similarly, alcohol consumption was categorized as abstai-
ners (no alcohol consumption) and drinkers (any amount
per week).

Primary reason at first outpatient assessment was recor-
ded for all patients and categorized as: (i) ED, (ii) PE, (iii)
PD, (iv) LSD/I, and (v) other SDs. ED was defined as the
persistent inability to attain and maintain an erection suffi-
cient to permit satisfactory sexual performance [21]. Either
lifelong or acquired PE was defined according the classifi-
cation criteria suggested by the International Society for
Sexual Medicine (ISSM) Ad Hoc Committee [22, 23]. Low

sexual desire was defined using the ‘umbrella’ criteria taken
from the Standard Operational Procedures of ISSM as the
reduction in the usual level of SD/I and was defined
throughout the study timeline as a clinical condition where a
man complains of a modification in his usual level of sexual
interest or desire [3, 24, 25]. Diagnosis of PD was achieved
with a comprehensive medical and sexual history, physical
examination and, in some cases, sonographic evaluation of
the penile shaft confirmed the presence of fibrotic plaque/s,
thus establishing the final diagnosis of PD [26]. Sexual
dysfunctions other than ED, PE, LSD/I and PD were cate-
gorized as ‘other SDs’ (e.g. delayed ejaculation/anejacula-
tion, reduced semen volume, penile morphometric
alterations other than PD/penile dysmorphophobia, orgas-
mic dysfunction, etc.). Data collection followed the princi-
ples outlined in the Declaration of Helsinki. All patients
signed an informed consent agreeing to share their own
anonymous information for future studies. The study was
approved by the Ethics Committee of our centre (IRCCS
OSR Prot. 2014 – Pazienti Ambulatoriali). The Strength-
ening the Reporting of Observational Studies in Epide-
miology checklist was followed to ensure high-quality
presentation of the study [27].

Statistical analysis

Prevalence of ED, PE, LSD/I and PD was recorded for each
year between 2006 and 2019 at a single, tertiary, referral
academic centre. Local polynomial regression model was
applied to explore and graphically display patients’ like-
lihood of reporting different SDs over the analysed time
frame. Regression models tested the association between
different reasons for seeking medical help and the time at
first evaluation.

Statistical analyses were conducted using Stata version
14.0 (Stata Corp., College Station, TX, USA), with a two-
sided significance level set at p < 0.05.

Results

The overall number of patients assessed for SDs linearly
increased over the past decade (Fig. 1).

Table 1 shows descriptive statistics of the whole cohort.
Median (interquartile range) age at first clinical assessment
was 50 (38–61) years. ED was the most frequently reported
sexual complain (41%), followed by PD (18%), PE (16%),
LSD/I (10%) and other SDs (15%) (Table 1).

Figure 2 graphically displays the probability of reporting
different SDs over the analysed time frame. Patients asses-
sed in the past few years were more likely to report PD (odds
ratio (OR): 1.20; 95% confidence interval (CI): 1.15–1.25;
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p < 0.001; Table 2) and LSD/I (OR: 1.21; 95% CI:
1.16–1.26; p < 0.001; Table 2) with a linear increase over the
evaluated time frame. Conversely, the probability of
reporting ED showed a significant increase up to 2013, with
a subsequent slight decrease in the past 5 years (p < 0.0001).
The likelihood of reporting PE at first assessment linearly
decreased over time (OR: 0.94; 95% CI: 0.91–0.96; p <
0.001). We also observed an increase in patients seeking first
assessment for SDs other than ED, PD, PE and LSD/I
(Table 2; p= 0.004).

Moreover, patients’ clinical characteristics at first pre-
sentation showed relevant changes over time (Table 3).
Indeed, patients assessed throughout the past few years
were younger (p= 0.04), reported less comorbidities (p <
0.001), were more likely current smokers (p < 0.001) and
did practice physical activity on a regular basis (p < 0.001).

Fig. 1 Patients seeking help for sexual dysfunction (any type) over
time. The dashed line represents the increasing trend of patients
assessed over time estimated with local polynomial smoothing.

Table 1 Descriptive statistics of the whole cohort (N= 2013).

Age (years; median (IQR)) 50 (38–61)

BMI (kg/m2); median (IQR)) 25 (23.1–27.4)

CCI [N (%)]

0 1621 (81)

≥1 392 (19)

DM type 1 38 (1.9)

DM type 2 123 (6.1)

CVD 83 (4.1)

Hypertension 543 (27)

Alcohol intake [N (%)] 618 (31)

Cigarette smoking [N (%)]

No 1168 (58)

Current smoker 443 (22)

Ex-smoker 383 (19)

Regular physical activity [N (%)] 1087 (54)

Sexual dysfunction [N (%)]

Erectile dysfunction 824 (41)

Premature ejaculation 322 (16)

Peyronie’s disease 369 (18)

Low sexual desire/interest 204 (10)

Other SDs 294 (15)

BMI body mass index, CCI Charlson Comorbidity Index.

Fig. 2 Probability of reporting different sexual dysfunctions over
time. Blue line represents erectile dysfunction over time; black line
depicts premature ejaculation; green line represents Peyronie’s disease;
red line represents low sexual desire/interest; and grey line represents
other sexual issues.

Table 2 Regression analysis testing the probability of being assessed
for specific SDs (any) according to year of first assessment
(2006–2019).

Predicted variable OR 95% CI p value

Low sexual desire/interest 1.21 1.16–1.26 <0.001

Peyronie’s disease 1.20 1.15–1.25 <0.001

Premature ejaculation 0.94 0.91–0.96 <0.001

Erectile dysfunctiona — — <0.001

Other SDs 1.06 1.02–1.10 0.004

SD sexual dysfunctions, OR odds ratio.
aModelled with non-linear terms.

Table 3 Univariate regression estimating the association between year
of first assessment, patients’ clinical characteristics and lifestyle habits
accordingly.

Predicted variable Coeff 95% CI p value

Age −0.15 −0.31 to 0.01 0.04

BMI −0.58 −1.34 to 0.17 0.1

OR 95% CI p value

CCI (0 vs ≥1) 0.93 0.91 to 0.95 <0.001

Smokers 1.11 1.08 to 1.13 <0.001

Regular physical activity 1.03 1.02 to 1.06 <0.001

Alcohol use −0.004 −0.01 to 0.001 0.1

BMI body mass index, CCI Charlson Comorbidity Index.
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Discussion

Is it possible that a disease comes to the doctor’s attention
since it is susceptible to specific therapies? Likewise, is it
plausible that, as the availability of treatments may change
over times, the load of patients requesting a medical
assessment may also change accordingly to such an extent
that might also change the demography of Medicine? Our
analyses have attempted to answer these questions in the
sensitive and narrow field of Sexual Medicine; indeed, this
study was aimed to detect significant changes of reported
SDs over a relatively little time frame in patients presenting
for an SD (any) as their primary compliant at a single
Sexual Medicine outpatient clinic. Current findings sug-
gested that the likelihood of assessing patients for ED
increased up to 2013, with a subsequent gradual decrease
over the years. On the contrary, the rate of patients com-
plaining of PE linearly decreased over time. Of clinical
interest, the patients evaluated in the past few years were
more likely to be diagnosed with LSD/I and PD at first
assessment. Both those latter conditions had showed a linear
increment throughout the course of many years. Of further
clinical relevance, we observed that patients presenting for
ED were younger and younger over the years and with a
lower load of comorbidities as compared with the ones
evaluated in the past. Overall, these results suggest a sig-
nificant change in the landscape of patients seeking medical
help for SDs, with potential important implications both in
epidemiological terms and in clinical practice. Indeed, the
observed changes may be related to differences in terms of
lifestyle, daily habits and public awareness that occurred
over time—all changes that actually occurred—with a direct
impact on the risk of developing or at least seeking help for
SDs. As a consequence, this sort of evolution obliges
physicians to face up to different patients’ profile in the
everyday clinical practice, along with potential novel
treatments, or even simply different needs.

As for ED, a number of now historical studies had
evaluated perception changes over this condition both in
patients and among medical practitioners [28, 29]. So much
has been said about the revolutionary power of PDE5i after
their launch in the market, along with the concomitant
explosion of Internet, both of which could have positively
influenced the compliance of men seeking medical help for
ED [30–33]. This is certainly a realistic deduction, although
perhaps a little too simplistic and only partially true. Indeed,
Salonia et al. [34], for instance, pointed out how a delay in
seeking medical help in new-onset ED patients remained
high, even after the introduction of PDE5i. In contrast,
patients with higher degree of awareness on this condition
were more likely to ask for expert medical attention [34],
although the educational status had demonstrated not to
significantly affect a patient’s behaviour towards ED [35].

Moreover, a recent analysis has showed how age at first
presentation for ED had decreased significantly over a
relatively short period of time [36, 37], with these findings
possibly being the consequence of an increased public
awareness on ED, which would highlight the importance of
sexual education programmes among younger generations.
In addition, other studies demonstrated how general prac-
titioners (GPs) underestimate and scantly investigate the
presence of ED during their routine clinical work-up; in this
context, GPs’ reluctance in investigating ED, together with
wrong feelings of inadequacy and erroneous beliefs among
patients, play a major role in assessing precise incidence
and prevalence of ED in the general population [6, 38].

As for PE, wide heterogeneity exist in terms of published
disease prevalence, mainly as a consequence of differences
in methodology, assessment tools, ethnic groups and age
distribution among studies [14, 39]. Our cohort of patients
presenting for SDs has been assessed with a consistent and
homogenous approach over the years by a single expert;
thereof, this would help and guarantee the accuracy of the
diagnosis throughout the analysed time frame, thus limiting
an internal bias that might impact towards data collection.
Conversely, the problematic nature of the disorder and
patients’ poor compliance with therapies, including new
ones developed and proposed over time [40], may have
been responsible for the descending prevalence trend of
patients seeking medical help for PE as their primary
compliant, which was observed during the short time frame
under investigation.

In contrast, we found that trends of reported LSD/I and
PD were largely increasing over the years. The growing
incidence of these two conditions might be ascribed to
different factors. Of those, LSD/I may be correlated to the
increasing incidence of reported depressive symptoms, even
at younger ages, especially in men with concomitant ED
[41–44]. In this context, the co-presence of depressive
symptoms and LSD/I can drastically reduce patients’ self-
confidence and sense of masculinity, thus inducing a dan-
gerous vicious cycle. Similarly, LSD/I could be found in
men after pelvic surgery [45], and it is more and more clear
how important it is to ask also about sexual desire in indi-
viduals previously considered only because of their
complaints for postoperative urinary incontinence and ED
[45–47]. Furthermore, the increased prevalence of LSD/I
may also derive from a condition of hypogonadism, which
must necessarily be investigated and excluded, as well as
other forms of endocrine disorders [48, 49].

As for the increasing trend of patients presenting with
PD, we strongly believe that it could be ascribed to the
introduction of relatively novel medications, such as CCH
intraplaque injections [50, 51]. The advent and the proven
efficacy of CCH might have changed patients’ reluctance in
seeking medical attention for PD, due to the poor amount of
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effective medical therapeutic measures previously offered
other than surgery. In this context, a recent study suggested
that people are surfing the web for sexual diseases and
treatment options thus raising public awareness and
encouraging men to seek expert medical help [15]. Even if
this holds true, another recent study found that the reported
prevalence of men with PD did not change after CCH
entered the market [52]. Whatever is the truth, it is certainly
true that future will tell us if this increased prevalence in
men with PD that has been observed by all the urologists
was only a straw fire, given the withdrawal of CCH itself
from most of the markets [53]. Lastly, we observe an
increasing trend of patients reporting SDs other than ED,
PD, PE and LSD/I, which could be ascribed to an overall
increased public awareness of sexual diseases; still, larger
studies considering further experiences in different centres
are certainly necessary to more comprehensively speculate
on this single-centre findings.

Our study is certainly not devoid of limitations. First, it is a
cross-sectional retrospective analysis at a single, tertiary,
referral academic centre thus raising the possibility of selec-
tion biases. Second, the definitions of specific sexual dys-
functions (e.g. PE and LSD/I) have changed over time leading
to possible cases left undiagnosed. Third, our data may not
reflect an actual change of disease incidence, defined as the
number of cases observed over 1 year, but rather a change in
the prevalence of each condition among patients seeking help
for SDs. Indeed, we observed a linear increase in the overall
number of patients assessed for SDs at a single centre, with a
concomitant modification of the relative prevalence of the
various conditions. As such, the absolute number of patients
assessed for either ED or PE, for instance, did not show an
actual decrease in recent years but rather a decreasing trend
when compared to the number of patients complaining of PD,
LSD/I or other SDs. Thereof, larger cohort studies across
different centres and populations are needed to validate our
findings. Yet, all patients have been consistently analysed
over time by a single expert physician, thus limiting at least
potential heterogeneity associated with differences in diag-
nostic work-up methodology.

Conclusions

The landscape of patients seeking medical help for SDs has
changed over the past decade. Recently, more patients have
been assessed for LSD/I and PD as compared with a relative
decline in men complaining of ED and PE. These data could
reflect either changes in public awareness toward different
conditions or true modifications in disease incidence.
Thereof, physicians should be aware of the evolving profile
of patients seeking medical advice for SDs in order to
provide adequate and up-to-date clinical care.
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