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Chapter 2

Dupless: Towards a patient-friendly
approach for erectile dysfunction nature
differentiation—a study of 291 penile
duplex Doppler ultrasound assessments
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Abstract

Background: Erectile dysfunction (ED) is a condition commonly classified
as either psychogenic or organic. Traditional age-based categorizations are
considered overly simplistic, yet many clinicians continue to rely on initial eval-
uation—patient symptoms and history, physical examination, blood tests, and
questionnaires—for diagnosis due to limited modern tools.

Objective: This study aims to evaluate the predictive value of patient character-
istics in individuals with ED of indeterminate origin following initial evaluation.
Identifying these variables could enhance early diagnosis and reduce reliance

on invasive procedures.

Materials and methods: A retrospective cohort study was conducted on patients
who underwent penile duplex Doppler ultrasound between January 2018 and
January 2024 due to ED of indeterminate origin. Patient data, including demo-
graphics, lifestyle factors, and medical history, were collected and analyzed
using unpaired t-tests, chi-squared tests, Fisher’s exact tests, and multivariate
logistic regression to assess their predictive value.

Results: Among the 291 patients in the cohort, 165 (56.7%) were diagnosed
with organic ED and 113 (38.8%) with psychogenic ED. Significant differences
in age, history of diabetes mellitus, and drug use were noted. Logistic regres-
sion revealed multicollinearity among the variables and explained only 5.8% of
the variance in ED etiology. Subgroup analysis revealed that diabetes mellitus
predicts organic ED in patients aged 40 years and older, while psychopathology
islinked to psychogenic ED. No significant predictors were identified for patients
under 40 years.

Discussion and conclusion: The findings of this Dupless study highlight the limita-
tions of relying solely on initial evaluation to differentiate ED etiology, stressing
the need for additional diagnostic tools. While some predictive factors were iden-
tified, they proved insufficient for clinical use. Thus, an urgent need exists for
the development of modern, non-invasive diagnostic tools to enhance ED clas-
sification. Future research could explore machine learning models to uncover
complex patterns not evident in traditional statistical methods.
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Introduction

Erectile dysfunction (ED), a common condition in men, is traditionally classi-
fied as either psychogenic or organic in origin'. Historically, men under 40 were
primarily diagnosed with psychogenic ED, while those over 40 were presumed to
have organic causes. However, cohort studies over the past decades have demon-
strated that this age-based dichotomy is overly simplistic®®. In addition to age,
numerous other risk factors for ED have been identified and are widely used
in clinical practice"*®. Nevertheless, findings across studies exhibit significant
variability and occasional contradictions regarding risk factors for ED, leading to
debate over the diagnostic applicability”®.

Effective treatment of ED, which can significantly improve quality of life, relies
on accurate diagnostic differentiation between psychogenic and organic causes’.
Since the 1980s, advances in diagnostic techniques have offered valuable insights
into ED etiology. However, a lack of modernization has led to the discontinuation
of clinical application of the diagnostic technologies'’. As a result, hospitals often
rely on clinical evaluations—such as patient symptoms and history, physical
examination, blood tests, and standardized questionnaires such as the simpli-
fied International Index of Erectile Function (IIEF-5) and Aging Male Symptoms
(AMS) scores—to determine the origin of ED’. This trend is also reflected in
recent cohort studies, which differentiated between ED etiology based on initial

screening''%

Patients with a clearly defined ED etiology can be referred directly for treatment.
All other patients with IIEF-5 scores below 21, are classified as having ED of inde-
terminate origin and should undergo further diagnostic testing according to the
European Association of Urology (EAU) guideline’. This approach acknowledges
the rising prevalence of organic ED in younger men and the significant propor-
tion (40.7%) of psychogenic ED cases in men over 40 years*®.

In the absence of a patient-friendly device for nocturnal penile tumescence
and rigidity (NPTR) assessment, penile duplex Doppler ultrasound (PDDU) is
employed to provide diagnostic clarification. Although PDDU is a highly effec-
tive diagnostic tool, its invasiveness and high cost poses barriers to widespread
use®. This highlights the urgent need to Dupless, reducing the reliance on inva-
sive diagnostics while ensuring accurate ED classification.

To Dupless, the predictive value of patient characteristics in determining ED
etiology in patients with ED of indeterminate origin should be investigated (see
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Figure 2.1). By identifying predictive variables, the study seeks to optimize initial
screenings, potentially reducing the need for invasive procedures while main-
taining accurate ED classification to improve treatment outcomes and patient’s
quality of life.

Materials and methods

At St. Antonius hospital, a specialized andrology center in the Netherlands, ED
patients undergo a comprehensive initial screening based on the above-men-
tioned evaluations (i.e. anamnesis, blood tests, and questionnaires). Patients
with clearly identifiable organic causes, whether neurogenic (e.g. post-pros-
tatectomy) or hormonal (e.g. hypogonadism), as well as patients exhibiting
signs suggestive of psychogenic ED (i.e. consistent morning erections), are
promptly referred for targeted treatment. After excluding these cases for further
diagnostics procedures, the remaining patients—classified as having ED of inde-
terminate origin—are subjected to PDDU for advanced assessment to rule out
vascular causes of organic ED.

This retrospective cohort study was conducted at the Department of Urology at
the St. Antonius hospital, Nieuwegein, the Netherlands. Ethical approval was

w ] Hospital population
Healthy men w [ ]
[ ]
. ED population 4
. PDDU diagnosed " [ ]
organic ED [ ] [
PDDU diagnosed w

psychogenic ED

Patients with ED of
indeterminate origin

Figure 2.1: Schematic representation of the target population of patients with ED of indeterminate
origin within the general population. This diagram is not to scale and does not present actual
prevalences.
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obtained from the Medical Research Ethics Committees United on September 26,
2023 (W23.199). The study included all patients who underwent PDDU between
January 2018 and January 2024 due to ED of indeterminate origin following

initial evaluation.

PDDU was performed using a standardized protocol after intracavernosal injec-
tion of prostaglandin E; (PGE,), with all procedures conducted by the same nurse
specialist and urologist in accordance with guideline standards®'®. Relevant clin-
ical data were extracted from patient records. Table 2.1 provides an overview
of the variables considered, which were selected based on their identification
as key risk factors for ED in prior studies®”'*'%, In the Netherlands patients are
referred to the hospital when ED etiology remains unclear after initial evaluation
by the general practitioner, who specifically focusses on assessment of onset and
context of ED". Thus, these characteristics are filtered at the primary care level
before hospital referral.

Medical history variables were dichotomized, and related conditions were
grouped when appropriate. ED classification was determined using PPDU, with
patients diagnosed with organic ED if their peak systolic velocity (PSV) was
below 30 cm/s and/or their resistive index (RI) was below 0.80%'*?°. Patients

Table 2.1: Overview of the variables considered in the Dupless study, extracted from the patient
records. Related conditions were grouped to allow for dichotomization of the variables.

General ED etiology
Age
BMI
IIEF-5 score
Lifestyle Smoking

Alcohol consumption

Drugs use

Medical history ~ Cardiovascular diseases e.g. hypertension, hypercholesterolemia,
myocardial infarction, CABG, PCI, DVT

DM Type | & Type Il

Psychopathology e.g. burn-out, depression, ADHD, PTSD
Pelvic floor hypertonicity

Penile trauma

Asthma
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were excluded if they had an ITEF-5 score above 21, missing medical history data,
absent recording of PSV or RI values, or if they did not consent to data use.

Statistical analysis

In the literature, psychopathology was associated with the lowest odds ratio (OR)
for ED at 1.36"°. A right-tailed test for variance was conducted with a significance
level of 0.05 and a power of 0.80. The chi-squared (x*) power calculation indi-

cated a minimum required sample size (1) of 129.

Outcomes of continuous variables were presented as medians with standard
deviations (SD), and distribution was assessed using histograms. Binary vari-
ables were reported as frequencies and proportions. Group comparisons were
performed using various statistical techniques. Patients with inconclusive PDDU
results were excluded from group comparisons. Continuous variables were
analyzed using unpaired t-tests, and p-values were reported. Dichotomous vari-
ables were compared using x*-squared tests of independence or Fisher’s exact
tests, the latter being used when any group had a prevalence of n < 5. For x*-tests,
p-values, degrees of freedom (df) and y*-statistics were reported, while effect size
for Fisher’s Exact tests was shown as ORs. Multivariate logistic regression was
employed to compare organic and psychogenic ED groups, identify confounding
factors, and assess the predictive value of the included variables.

A subanalysis was conducted using two age-based groups, which are commonly
recognized as cut-offs for ED etiology*. This subanalysis involved unpaired
t-tests, x*-squared tests, and Fisher’s exact tests. Additionally, as St. Antonius
Hospital is a specialized andrology center, further analysis was conducted to
assess potential referral bias in the data®.

Data processing was carried out using Microsoft Excel (version 16.0, Microsoft
Corporation, Redmond, WA), and statistical analysis was performed with Stata
(version 18, StataCorp LLC, College Station, TX) and R Studio (version 4.3.1, Posit,
Boston, MA). The threshold for statistical significance was set at « < 0.05.

Results

A total of 291 patients, with a mean age of 44.95 years (SD 14.14), met the study’s
inclusion criteria. Of these men, corresponding with 14% of the total number
of patients diagnosed with ED at the St. Antonius hospital in the given time-
frame, 165 patients (56.7%) were diagnosed with organic ED, with a mean PSV
of 25.2 cm/s (SD 10.72) and mean RI of 0.77 (SD 0.12). These patients received
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Table 2.2: Overview of the patient characteristics of the organic and psychogenic patient
populations. For the unpaired t-tests, p-values are stated. Regarding the chi-squared (x?)-tests,
additionally the degrees of freedom (df) and x?-statistic are provided. For Fisher’s Exact tests, the
effect size is shown through the OR.

Organic ED Psychogenic ED p-value
n=165 n=113 (df, x?| OR)
n (%) Mean (SD) n (%) Mean (SD)

Demographics

Age [years] 165(100)  47.27(14.53) 113 (100) 41.55(13.36) <<0.01*

BMI [kg/m?] 114(69.1)  26.65(4.18)  71(62.8)  26.23(3.57) 0.4

IIEF-5 score 65 (39.4) 8.82(5.24)  44(38.9)  10.75(5.64) 0.07

Lifestyle

Smoking 0.12
Never 84 (50.9) 45 (39.8) (3,4.21)
Former 32(19.4) 32 (28.3)

Current 32(19.4) 24 (21.2)
Unknown 17(10.3) 12 (10.6)

Alcohol 0.42
No 35(21.2) 29 (25.7) (2,0.65)
Yes 107 (64.8) 70 (61.9)

Unknown 23(13.9) 13 (11.5)

Drugs 0.007*
Never 117 (70.9) 68 (60.2) (3,9.82)
Former 5(3.0) 9(8.0)

Current 10 (6.1) 17 (15.0)
Unknown 33(20.0) 19 (16.8)

Medical history

Cardiovascular 42 (25.5) 19 (16.8) 0.09

diseases (1,2.92)

DM 19 (11.5) 2(1.8) 0.006*

(7.22)

Psychopathology 18 (10.9) 19 (16.8) 0.16

(1,2.03)

Pelvic floor 11 (6.7) 8(7.1) 0.89

hypertonicity (1,0.02)

Penile trauma 8(4.8) 3(2.7) 0.28

(1.87)

Asthma 11(6.7) 9(8.0) 0.68

(1,0.17)

* Statistically significant outcomes
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intracavernosal injections of PGE, at a mean dose of 15.13 pg (SD 5.08). The most
common causes of organic ED were reduced arterial inflow (n=68) and venous
leakage (n=64). Among the 113 patients (38.8%) diagnosed with psychogenic ED,
the mean PSV was 32.7 cm/s (SD 12.5) and the mean RI was 0.88 (SD 0.57). In
13 patients (4.5%), results were inconclusive. These individuals were excluded
from further analysis. PDDU examinations were performed by the urologist for
10 patients, while the remainder were examined by the nurse specialist.

To assess potential referral bias, data from the 87 patients referred from other
hospitals were analyzed. In this group, 57 patients (65.5%) had organic ED, 27
(31.1%) psychogenic ED, and 3 (3.45%) inconclusive results. No significant differ-
ences in age or BMI were observed between referral and non-referral patients.
However, the IIEF-5 score was significantly lower (p=0.017) in the referral
group (mean 7.80) compared to the non-referral group (mean 10.28). Further
analysis revealed no significant differences in medical history between referral
and non-referral patients with psychogenic ED. In contrast, among organic ED
patients, a significantly higher proportion of those in the non-referral group had
cardiovascular disease (p=0.001, x*=10.23, df=1).

Table 2.2 summarizes the characteristics of patients with organic and psycho-
genic ED. Significant differences were observed between the two groups in age,
a history of diabetes mellitus (DM) favoring organic ED, and drug use favoring
psychogenic ED. Two multivariate logistic regression models were developed
for these variables, with outcomes presented in Tables 2.3 and 2.4. The model
in Table 2.3 replicates previous research showing a significant effect of DM on
etiology, controlling for age®. Table 2.4 shows that the introduction of drug
use increases the overall explanatory power, but suppresses the significance of
both DM and drug use due to multicollinearity; there is a significant (p =0.000)
correlation between drug use and age at —0.36 **. Despite testing several alterna-
tive models, the model of Table 2.4 has the highest explanatory power at 5.8%.

Figure 2.2 shows the distribution of ED diagnoses by age, highlighting the rela-
tionship between age and ED etiology. Notably, in patients under 40 years, there
was a near-equal distribution of organic and psychogenic ED cases, suggesting
that age alone is an unreliable predictor. Further statistical analysis comparing
patients aged <40years and >40years revealed significant differences in
BMI (p=0.003), drugs use (p << 0.001, x*=30.93, df =3), cardiovascular disease
(p<<0.001, ¥*=19.10, df=1), DM (p=0.029, OR=0.32), and penile trauma
(p=0.022, OR = 4.45).
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Table 2.3: Outcomes of the multivariate logistic regression model for age and DM (n = 278).

Predictor B (Coefficient) OR 95 % Cl for OR p-value
Age -0.03 0.97 0.96-0.99 0.002*
DM -1.46 0.23 0.07-0.82 0.023*

* Statistically significant outcomes

Table 2.4: Outcomes of the multivariate logistic regression model for the patient characteristics
showing significant differences between the organic and psychogenic ED groups (n = 226).

Predictor B (Coefficient) OR 95 % CI for OR p-value
Age -0.02 0.98 0.96-1.00 0.029*
Drugs usage 0.39 1.48 0.95-2.31 0.084
DM -1.14 0.32 0.09-1.16 0.083

* Statistically significant outcomes
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Figure 2.2: Distribution of prevalences of ED etiology diagnoses by age group.
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Table 2.5: Outcomes of the bivariate statistical age-related subgroup analysis. For the unpaired
t-tests, p-values are stated. Regarding the x*-tests, additionally the degrees of freedom (df) and y*-
statistic are provided. For Fisher’s Exact tests, the effect size is shown through the OR.

<40 year =40 years
n=108 n=170
Organic Psycho- Organic  Psycho-
Number of ED geniceD  p-value ED genicED  p-value
patients,n (%)  (n=53) (n=55) (df,x*|OR) (n=112) (n=58) (df, x*| OR)
n (%) n (%) n (%) n (%)

Lifestyle

Smoking 0.14 0.62
Never 24(453) 19(34.5) (3,3.88) 60 (53.6) 26(44.8) (3,0.97)
Former 7(13.2)  16(29.1) 25(22.3)  16(27.6)

Current 12(22.6)  14(25.5) 20(17.9) 10(17.2)
Unknown 10(18.9) 6(10.9) 7(6.3) 6(10.3)

Alcohol 0.91 0.14
No 8(15.1) 10(18.2) (2,0.013)  27(24.1) 19(32.8) (2,2.14)
Yes 34(64.2) 40 (72.7) 73(65.2)  30(51.7)

Unknown 11(20.8) 5(9.1) 12 (10.7) 9(15.5)

Drugs 0.089 0.41
Never 31(58.5) 27(49.1) (3,4.84) 86(76.8)  4(85.4) (3,1.79)
Former 2(3.8) 8 (14.5) 3(2.7) 1(1.7)

Current 8(15.1) 14 (25.5) 2(1.8) 3(5.2)
Unknown 12(226)  6(10.9) 21(18.8) 12 (22.4)

Medical history

Cardiovascular 5(9.4) 4(73) 048 37(33.0) 15(25.9) 0.34

diseases (1.33) (1,0.93)

DM 3(5.7) 1(1.8) 030 16(143)  2(3.4)  0.022*

(3.24) (4.67)

Psychopathology  8(15.1) 7(127) 072 10 (8.9) 12(20.7)  0.030"

(1,0.13) (1,4.69)

Pelvic floor 4(7.5) 7(127) 029 7(6.3) 1(1.7) 018

hypertonicity (0.56) (0.26)

Penile trauma 5(9.4) 3(5.5) 0.34 3(2.7) 0(0) 0.28

(1.81) ()

Asthma 4(7.5) 4(73) 062 7(6.3%)  5(8.6%) 0.39

(1.04) (0.71)

* Statistically significant outcomes
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In patients aged > 40 years, those with organic ED were significantly older
(p=0.037, mean age 55.58) than those with psychogenic ED (mean age 52.72).
No significant differences were observed in BMI or IIEF-5 scores within either
age group. Table 2.5 presents the age-based subgroup analysis results, showing
that in patients aged > 40 years, organic ED is significantly associated with DM
(p=0.022), while psychogenic ED is linked to psychopathology (p=0.030). A
multivariate logistic regression model was developed for these variables, with
results showing that the pseudo-R-squared is 4.1% and thus minimally explains
the variance in ED etiology for this subpopulation. Regarding the patients
aged <40 years, no significant differences were identified between organic and
psychogenic ED.

Discussion and Conclusion

The objective of this study was to identify predictive patient characteristics in
cases of ED of indeterminate origin after initial screening. Optimizing initial
screening would lead to Dupless by reducing the need for additional diagnostic
procedures and could potentially result in improved efficiency in clinical prac-
tice. In this cohort study of 291 patients undergoing PDDU, various analysis were
conducted to differentiate between organic and psychogenic ED. However, the
predictive value of the patient characteristics was minimal and insufficient for
reliable clinical application. This suggests that further refining initial screening
based on patient characteristics alone is not a feasible approach for ED differen-
tiation. Consequently, accurate ED classification—and thus optimized treatment
outcomes—remains reliant on additional diagnostic procedures.

This is the first study to examine the predictive value of patient characteristics
for ED etiology in a cohort undergoing PDDU following inconclusive initial
evaluation. The study included data of 291 patients, surpassing the minimum
sample size (n=129) calculated in the power analysis, ensuring robust analysis.
Furthermore, corrections were made for statistical accuracy for the variables
with low prevalence. Significant differences between organic and psychogenic
ED groups were identified for age, ITEF-5 scores, history of DM, and drug use,
aligning with existing literature on ED risk factors®*. However, logistic regres-
sion analysis revealed multicollinearity with age, diminishing the predictive
value of these characteristics®. In the final regression model, only 5.8% of the
variance in ED etiology could be explained.
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To address the issue of multicollinearity, age-based subgroup analysis were
performed. In patients aged >40 years, a history of DM showed predictive
value for organic ED, while psychopathology significantly favored psychogenic
ED. However, the clinical relevance of these findings is questionable. While
16 out of 18 patients with DM would be correctly diagnosed with organic ED,
2 would receive incorrect treatment. More notably, considering all patients
aged > 40 years with psychopathology (n = 22) as having psychogenic ED would
result in 10 misdiagnoses, raising ethical concerns about acceptable levels of
diagnostic error in initial screening. The absence of studies evaluating the sensi-
tivity and specificity of current ED diagnosis based solely on initial screening
further complicates this issue. Nevertheless, early identification of organic ED
is critical, not only for improving quality of life but also for preventing poten-
tially life-threatening conditions and reducing long-term healthcare costs".
This underscores the importance of performance of additional diagnostic proce-
dures when ED etiology is unclear®.

In patients aged < 40 years, no predictive value was found for patient character-
istics in distinguishing organic and psychogenic ED. Interestingly, despite the
historical tendency to diagnose younger patients with psychogenic ED, the case
distribution in this cohort was almost equal—53 cases of organic ED and 55 of
psychogenic ED. This finding aligns with previous studies that indicate a notable
prevalence of organic ED among younger patients>®.

A common complication in psychogenic ED is the development of a vicious
cycle, where psychological factors exacerbate the condition. Cognitive distrac-
tions often linked to a loss of confidence and heightened stress responses during

sexual activity, further impair arousal®

. Similarly, organic ED can lead to dimin-
ished confidence, which in turn contributes to the development of multifactorial
ED, where both organic and psychological factors are intertwined®. For instance,
among patients in this study, three individuals diagnosed with psychogenic ED
following penile trauma reported stress from past pain and anxiety about erec-
tile function, further impacting their condition. The multifactorial nature of ED,
particularly in younger patients, complicates its differentiation based on initial
screening. The overlap of organic and psychogenic presentation of symptoms
underscores the limitations of relying solely on initial screening for diagnosis

and reinforces the need for additional, more nuanced diagnostic techniques.
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Limitations

Of the 291 patients included in this study, 13 had inconclusive PDDU results,
primarily due to elevated stress levels during the examination. The invasive
nature of PDDU can increase stress and affect diagnostic accuracy. Elevated
adrenaline levels can induce smooth muscle contraction, leading to false-posi-
tive diagnoses of organic ED due to impaired veno-occlusive function, mimicking
venous leakage”. Further research into long-term treatment outcomes is needed
to better understand this effect in the Dupless cohort. Another potential source
of false-positive diagnoses of organic ED could stem from PGE,; underdosing.
However, the variations in PGE, dosing among the patients suggest that asses-
sors adjusted doses to ensure sufficient pharmacologic response for accurate
evaluation. Although overdiagnosis of organic ED cannot be completely ruled
out, the homogeneity of the cohort supports the validity of the findings.

Notably, 97% of PDDU assessments in this study were performed by the same
nurse specialist. As PDDU is operator-specific, potential bias can be introduced
with this approach. However, ensuring procedural consistency is critical for
accurate interpretation of PDDU results as highlighted by Nascimento et al.”’. In
this study, this consistency was ensured by having almost all PDDU assessments
performed by a single operator. To rule out potential bias, it would be valuable
to replicate the study in a different clinical setting, involving multiple operators,
to compare outcomes and further evaluate the generalizability of the findings.

This study is the first to investigate a large cohort of patients undergoing addi-
tional diagnostic screening for ED of indeterminate origin. Conducted at the
St. Antonius Hospital, a specialized andrology center in the Netherlands, the
cohort included 87 patients referred from other centers nationwide. Statistical
analysis revealed two significant differences between referral and non-referral
patients: the referral group had a lower IIEF-5 score and a lower prevalence
of cardiovascular disease. The lower IIEF-5 score in the referral group likely
reflects the fact that these patients were referred when primary care could not
adequately manage the severity of the condition. For patients with cardiovas-
cular disease, differences in diagnostic criteria between centers may indicate
that they were diagnosed with organic ED during initial screening. Since all other
variables were comparable between the two groups, the likelihood of referral
bias significantly impacting the study outcomes is minimal.
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Recommendations

This study demonstrated the absence of predictive value for patient character-
istic in differentiating ED etiology using traditional statistical methods. However,
developing a machine learning model based on the data from this cohort could
potentially uncover predictive relationships that were not evident in this study.
At present, the results of this study suggest that it is not possible to reduce the
need for additional diagnostic procedures based solely on patient characteristics.
Without modernized tools for non-invasive diagnostic assessment, clinicians
will have to continue to rely on the invasive PDDU for further assessment. Thus,
there is an urgent need within the field of andrology for the development of a
modern, non-invasive diagnostic tool to better differentiate ED etiology.

Acknowledgment

We would like to thank Jeannette Verkerk-Geelhoed for her assistance in the clin-
ical interpretation of the outcomes of this study. Furthermore, we would like to
express our appreciation to Manon Hovens and Ton Leenen from the Business
Intelligence department of the St. Antonius Hospital for their assistance in the
retrievement of the research data.

44



References

1.

10.

11.

12.

13.

14.

Salonia A, Bettocchi, C, Boeri L, Capogrosso P, Carvalho J, et al. European Association of
Urology guidelines on sexual and reproductive health - 2021 update: male sexual
dysfunction. European Urology 2021; 80(2021): 333-357.
https://doi.org/10.1016/j.eururo.2021.06.007

. Papagiannopoulos D, Khare N, Nehra A. Evaluation of young men with organic erectile

dysfunction. Asian Journal of Andrology 2015; 17(1): 11-16.
https://doi.org/10.4103/1008-682X.139253

. Ludwig W, Philips M. Organic causes of erectile dysfunction in men under 40. Urologia

Internationalis 2014; 92(1): 1-6. https://doi.org/10.1159/000354931

. Caskurlu T, Tasci Al, Resim S, Sahinkanat T, Ergenekon E. The etiology of erectile

dysfunction and contributing factors in different age groups in Turkey. Internation Journal
of Urology 2004; 11: 525-529. https://doi.org/10.1111/j.1442-2042.2004.00837.x

. Ponholzer A, Temml C, Mock K, Marszalek M, Obermayr R, Madersbacher S. Prevalence and

risk factors for erectile dysfunction in 2869 men using a validated questionnaire. European
Urology 2005; 47(1): 80-86. https://doi.org/10.1016/j.eururo.2004.08.017

. Selvin E, Burnet AL, Platz EA. Prevalence and risk factors for erectile dysfunction in the US.

The American Journal of Medicine 2007; 120: 151-157.
https://doi.org/10.1016/j.amjmed.2006.06.010

. Lewis RW, Fugl-Meyer KS, Corona G, Hayes RD, Laumann EO et al. Definitions/

epidemiology/risk factors for sexual dysfunction. Journal of Sexual Medicine 2010; 7:
1598-1607. https://doi.org/10.1111/j.1743-6109.2010.01778.x

. Nguyen HMT, Gabrielson AT, Hellstrom WJG. Erectile dysfunction in young men - a review

of the prevalence and risk factors. Sexual Medicine Reviews 2017; 5(4): 508-520.
https://doi.org/10.1016/j.sxmr.2017.05.004

. Salonia A, Bettocchi C, Capogrosso P, Carvalho J, Corona G (2024). EAU Guidelines on

sexual and reproductive health. European Association of Urology. Available from:
https://uroweb.org/guidelines/sexual-and-reproductive-health/chapter/management-of-
erectile-dysfunction

Qin F, Gao L, Qian S, Fu F, Yang Y, Yuan J. Advantages and limitations of sleep-related
erection and rigidity monitoring: a review. International Journal of Impotence research
2018;30(4): 192-201. https://doi.org/10.1038/541443-018-0032-8

Pozzi E, Fallara G, Capogrosso P, Boeri L, Belladelli F, et al. Primary organic versus primary
psychogenic erectile dysfunction: Findings from a real-life cross-sectional study. Andrology
2022;10(7): 1302-1309. https://doi.org/10.1111/andr.13212

Topak 0Z, Sinik Z, Oguzhanoglu NK, Ugurlu TT. An evaluation of psychogenic predictors of
non-organic erectile dysfunction. Medicina 2023; 59: 1195.
https://doi.org/10.3390/medicina59071195

Sikka SC, Hellstrom WJG, Brock G, Morales AM. Standardization of vascular assessment of
erectile dysfunction. The Journal of Sexual Medicine 2013; 10(1): 120-129.
https://doi.org/10.1111/j.1743-6109.2012.02825.x

Mulhall JP, Luo X, Zou KH, StecherV, Galaznik A. Relationship between age and erectile
dysfunction diagnosis or treatment using real-world observational data in the USA.
International Journal of Clinical Practice 2016; 70(12): 1012-1018.
https://doi.org/10.1111/ijcp.12908

45


https://doi.org/10.1016/j.eururo.2021.06.007
https://doi.org/10.4103/1008-682X.139253
https://doi.org/10.1159/000354931
https://doi.org/10.1111/j.1442-2042.2004.00837.x
https://doi.org/10.1016/j.eururo.2004.08.017
https://doi.org/10.1016/j.amjmed.2006.06.010
https://doi.org/10.1111/j.1743-6109.2010.01778.x
https://doi.org/10.1016/j.sxmr.2017.05.004
https://uroweb.org/guidelines/sexual-and-reproductive-health/chapter/management-of-erectile-dysfunction
https://uroweb.org/guidelines/sexual-and-reproductive-health/chapter/management-of-erectile-dysfunction
https://doi.org/10.1038/s41443-018-0032-8
https://doi.org/10.1111/andr.13212
https://doi.org/10.3390/medicina59071195
https://doi.org/10.1111/j.1743-6109.2012.02825.x
https://doi.org/10.1111/ijcp.12908

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

46

Sun Z, Hun J, Luo Y, Shu H, Fan Z, et al. Causal associations between erectile dysfunction
and high blood pressure, negative psychology: a Mendelian randomization study. Journal
of Men’s Health 2023; 19(9): 36-58. https://doi.org/10.22514/jomh.2023.084

Gao D, Chen C, Wu Z, Li H, Tang B. Relationship between inflammatory bowel disease and
erectile dysfunction: a 2-sample Mendelian randomization study. Sexual Medicine 2023;
11: 1-10. https://doi.org/10.1093/sexmed/qfad067

Din SFG, Nabil N, Ragab MW, Saad H, Labib M, Sief AA. Role of penile rehabilitation through
daily intake of 5 mg tadalafil on erectile dysfunction after different presentations of penile

fracture: a prospective case-control study. International Urology and Nephrology 2023; 55:
2781-2787. https://doi.org/10.1007/s11255-023-03713-y

Campos JGS, Villegas JR, Galo AP, Malanda NM, Rivero JLG. Impact of asthma on the sexual
functioning of patients: A case-control study. Archivos de Bronconeumologia 2017; 53(12):
667-674. https://doi.org/10.1016/j.arbres.2017.05.011

Bouma J, de Boer JJ, de Jong J, de Schepper El, Leusink PM (2023). Seksuele klachten.
Nederlands Huisartsen Genootschap. Available from:
https://richtlijnen.nhg.org/standaarden/seksuele-klachten

Aversa A, Crafa A, Greco EA, Chiefari E, Brunetti A, La Vignera S. The penile duplex
ultrasound: How and when to perform it? Andrology 2021; 9(5): 1457-1466.
https://doi.org/10.1111/andr.13029

Leusink P, Beekman A. Erectieproblemen. In Seksuele problemen: Diagnostiek en
behandeling. New York: Springer; 2023. 163-185 p.

Collonnaz M, Erpelding M, Alla F, Goehringer F, Delahaye F. Impact of referral bias on
prognostic studies outcomes: insights from a population-based cohort study on infective
endocarditis. Annals of Epidemiology 2021; 54: 29-37.
https://doi.org/10.1016/j.annepidem.2020.09.008

Kouidrat Y, Pizzol D, Cosco T, et al. High prevalence of erectile dysfunction in diabetes: a
systematic review and meta-analysis of 145 studies. Diabetic Medicine 2017; 34(9):
1185-1192. https://doi.org/10.1111/dme.13403

Vatcheva KP, Lee M, McCormick JB, Rahbar MH. Multicollinearity in regression analyses
conducted in epidemiologic studies. Epidemiology (Sunnyvale) 2016; 6(2): 227
https://doi.org/10.4172/2161-1165.1000227

Stroberg P, Frick E, Hedelin H. Is erectile dysfunction really a clinically useful predictor of
cardiovascular disease? Scandinavian Journal of Urology 2005; 39(1): 62-65.
https://doi.org/10.1080/00365590410018783

Yafi FA, Jenkins L, Albersen M, Corona G, Isidori AM, Goldfarb S. Erectile dysfunction.
Nature Reviews Disease Primers 2016; 4(2): 16003. https://doi.org/10.1038/nrdp.2016.3

Nascimento B, Miranda EP, Terrier J, Carneiro F, Mulhall JP. A critical analysis of
methodology pitfalls in duplex doppler ultrasound in the evaluation of the patient with
erectile dysfunction: technical and interpretation deficiencies. Journal of Sexual Medicine
2020; 17(8): 1416-1422. https://doi.org/10.1016/j.jsxm.2020.05.023


https://doi.org/10.22514/jomh.2023.084
https://doi.org/10.1093/sexmed/qfad067
https://doi.org/10.1007/s11255-023-03713-y
https://doi.org/10.1016/j.arbres.2017.05.011
https://richtlijnen.nhg.org/standaarden/seksuele-klachten
https://doi.org/10.1111/andr.13029
https://doi.org/10.1016/j.annepidem.2020.09.008
https://doi.org/10.1111/dme.13403
https://doi.org/10.4172/2161-1165.1000227
https://doi.org/10.1080/00365590410018783
https://doi.org/10.1038/nrdp.2016.3
https://doi.org/10.1016/j.jsxm.2020.05.023



