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~—ABSTRACT
Background: Erectile dysfunction (ED) is a common complication of metabolic and vascular diseases, but
data from Lebanon remain scarce. Given the high prevalence of diabetes, hypertension and cardiovascular
disease (CVD) in the region, understanding their influence on ED severity is clinically important.
Methods: A cross-sectional observational study was conducted at Saint George Hospital University
Medical Center (SGHUMC), Lebanon. Data were retrospectively collected from 300 male patients
aged 218 years at risk of metabolic or cardiovascular comorbidities. Erectile dysfunction severity was
assessed using the erectile function (EF) domain of the International Index of Erectile Function (IIEF).
Chi-square tests, Spearman correlations, Kruskal-Wallis tests and ordinal logistic regression were applied.
Results: The mean age was 62.1 years and the mean body mass index (BMI) 28.3. The mean IIEF-EF
score was 14.8 (SD = 6.03). Moderate and severe ED were present in 36.0% and 20.3% of participants,
respectively. Ordinal logistic regression identified diabetes (OR = 2.78, 95% CI 1.76—4.40, p < 0.001),
hypertension (OR =1.96, 95% CI 1.28-2.99, p = 0.002) and CVD (OR = 2.10, 95% CI 1.35-3.26, p=0.001)
as significant independent predictors of ED severity. Comorbidity burden was inversely correlated with
HEF-EF score (rs = —0.319, p < 0.001). Age showed only a borderline association and BMI was not
independently significant.
Conclusions: Diabetes, hypertension and CVD are significant independent contributors to ED severity
in Lebanese men, underscoring the need for integrated comorbidity screening and a multidisciplinary
management approach.

Keywords: erectile dysfunction, diabetes mellitus, hypertension, cardiovascular disease, IIEF,
g Lebanon, comorbidity burden. )

Address for correspondence:

Mohamad Tlais, Medical Student

Department of Urology, Saint George Hospital University Medical Center Beirut, Lebanon
Email: mmtlaiss22@gmail.com

Article receieved on the 12" of May 2026 and accepted for publication on the 8" of June 2026

382 Mhaedica | Aloural of Clinical Medicine, Volume 21, No. 2, 2026



CoMORBIDITIES AND ERECTILE DYSFUNCTION IN LEBANON

INTRODUCTION

rectile dysfunction (ED) is defined as the

consistent or recurrent inability to attain

or sustain a penile erection of sufficient

quality and duration to permit satisfac-

tory sexual intercourse (1). It is estima-
ted that 34.8% of men aged 40 to 70-year expe-
rience moderate to severe ED, a burden directly
related to age, health conditions and psychologi-
cal status (2). In the United States, approximately
18 million men suffer from ED, with a crude
prevalence of 51.3% among men with diabetes
(3). In the Middle East, the overall prevalence of
ED is approximately 45.1%, yet epidemiological
studies from Lebanon remain limited (4). Be-
yond the physical dimension, ED imposes sig-
nificant psychological challenges on affected in-
dividuals and their partners, including frustration,
self-doubt and reduced intimacy (5).

Diabetes mellitus, hypertension and athero-
sclerosis predispose to ED through several patho-
physiological mechanisms. Atherosclerotic steno-
sis  reduces corporal arterial  perfusion;
vasculogenic ED in animal models has been at-
tributed to decreased iliac blood flow and im-
paired corporal veno-occlusion (6, 7). These
changes reduce nitric oxide synthase (NOS) acti-
vity and increase thromboxane and prostaglandin
formation, impairing cavernosal smooth muscle
relaxation (8). Hypertension augments superoxide
production and blunts endothelium-dependent
relaxation (9). In diabetes, reduced insulin avai-
lability decreases L-arginine transport and NOS
activity; moreover, overexpression of arginase Il
competes with NOS for the shared substrate
L-arginine (10).

Research on ED in Lebanon is limited by cul-
tural taboos, restricted public health campaigns,
narrow clinical databases and competing health
priorities. Nevertheless, Lebanon presents a
uniquely relevant context for studying ED, given
its high tobacco use, rising prevalence of diabetes
mellitus, diverse dietary habits, variable alcohol
consumption across religious communities and
the compounding psychosocial impact of ongoing
economic and security crises on mental health.

This study aims to (1) determine the preva-
lence and severity of ED in a Lebanese sample at
risk of metabolic and cardiovascular comorbidi-
ties; (2) quantify the independent contributions of
diabetes, hypertension and CVD to ED severity

through multivariate analysis; and (3) provide a
foundation for future public health research and
multidisciplinary management  strategies in

Lebanon. O
METHODS
tudy design
This  cross-sectional, observational  study

explored the relationship between ED severity
and comorbid diseases — diabetes mellitus, hyper-
tension and CVD — in Lebanese men. Data were
retrospectively collected from two men's health
campaigns held at Saint George Hospital Univer-
sity Medical Center (SGHUMOC), Beirut, Lebanon.

Participants

The study population comprised Lebanese men
aged 18 years and older who were considered at
risk of metabolic or cardiovascular comorbidities.
Exclusion criteria included untreated mental ill-
ness, recent surgical procedures that could impact
sexual performance and severe or unrelated co-
morbid conditions liable to confound study out-
comes.

Variables and data collection

The primary outcome, ED severity, was assessed
using the erectile function (EF) domain of the
International Index of Erectile Function (IIEF)
questionnaire (11). The IIEF-EF domain comprises
six items yielding a total score of 0-30, catego-
rized as: severe ED (0-10), moderate ED (11-16),
mild ED (17-21) and normal erectile function
(>21). Independent variables included age, body
mass index (BMI) and the presence of diabetes
mellitus, hypertension and CVD. Comorbidity
data were retrieved from patients' medical re-
cords; BMI and smoking status were obtained
through structured clinical documentation review.

Statistical analysis

Descriptive statistics summarized demographic
and clinical characteristics. Spearman rank corre-
lations evaluated associations between continu-
ous variables (age, BMI) and IIEF-EF scores.
Chi-square tests examined associations between
individual comorbidities and ED severity catego-
ries. A Kruskal-Wallis test compared I1EF-EF scores
across severity groups. Comorbidity burden
(0-3 comorbidities) was analyzed against ED se-
verity using chi-square and Spearman correlation.
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Ordinal logistic regression identified independent
predictors of ED severity, with age, BMI, diabetes,
hypertension and CVD entered simultaneously.
Results are reported as odds ratios (ORs) with 95%
confidence intervals (Cls). Statistical significance
was set at p < 0.05. 1

RESULTS

he study included 300 participants, with a

mean age of 62.1 years (range 52-75) and a
mean BMI of 28.3 (range 20.7-41.0). The mean
[IEF-EF domain score was 14.8 (SD = 6.03), in-
dicating a high prevalence of ED across the sam-
ple.

Regarding ED severity distribution, 61 partici-
pants (20.3%) had severe ED, 108 (36.0%) mo-
derate ED, 86 (28.7%) mild ED and 45 (15.0%)
normal erectile function (Table 1).

Chi-square analysis revealed significant asso-
ciations between diabetes and ED severity
(x> = 17.18, p < 0.001) and between CVD and
ED severity (x> = 8.02, p = 0.046). Hyperten-
sion showed a borderline univariate association

TABLE 1. Participant distribution by
ED severity (N = 300)

ED severity n (%)
Severe ED (IIEF-EF 0-10) 61 (20.3%)
Moderate ED (IIEF-EF 11-16) | 108 (36.0%)
Mild ED (I[EF-EF 17-21) 86 (28.7%)
Normal (IIEF-EF >21) 45 (15.0%)

ED: erectile dysfunction; IIEF: International Index
of Erectile Function; IIEF-EF: International Index
of Erectile Function-Erectile Function

(x? = 7.34, p = 0.062) but emerged as a signifi-
cant independent predictor on ordinal logistic
regression (OR = 1.96, p = 0.002), undersco-
ring the value of multivariate adjustment. Table 2
presents comorbidity-specific ED severity distri-
butions.

Spearman correlation analysis showed that di-
abetes(rs = —0.227,p <0.001), CVD (rs = —0.154,

p = 0.008) and hypertension (rs = —0.137,
p = 0.017) were all significantly inversely corre-
lated with IIEF-EF score. Age (rs = —0.090,

p = 0.121) and BMI (rs = —0.065, p = 0.265)
did not reach statistical significance. Kruskal-Wallis
analysis confirmed significant differences in IIEF-EF
scores across ED severity groups (H = 275.33,
p < 0.001), with median scores of 23.0 (normal),
19.0 (mild), 13.0 (moderate) and 6.0 (severe).

A clear dose-response relationship was ob-
served between comorbidity burden and ED se-
verity (x2 = 36.10, p < 0.001). Patients with no
comorbidities (n = 55) had a median IIEF-EF
score of 18.0, compared with 16.0 for one co-
morbidity (n = 133), 12.0 for two comorbidities
(n 101), and 10.0 for three comorbidities
(n = 11). Comorbidity burden was inversely cor-
related with IIEF-EF score (rs —-0.319,
p < 0.001) (Table 3).

Ordinal logistic regression identified diabetes
(OR = 2.78, 95% Cl 1.76-4.40, p < 0.001), hy-
pertension (OR 1.96, 95% Cl 1.28-2.99,
p = 0.002) and CVD (OR = 2.10, 95% ClI
1.35-3.26, p = 0.001) as significant independent
predictors of ED severity after controlling for all
other variables. Age showed a borderline trend
(OR = 1.04, 95% CI 1.00-1.08, p = 0.060), while

Comorbidity Mild Moderate ED | Severe ED | Normal | y? (p-value) g&ﬁ;iizo'nciizzbldlty
D@ | @ @) ED severity categories

Diabetes mellitus | 19 38 31 9 17.18 (<0.001)

Hypertension 41 57 42 22 7.34 (0.062)

Cardiovascular | 28 42 29 10 8.02 (0.046)

disease

ED: erectile dysfunction;
Comorbidity burden | n (%) Median IIEF-EF score | Predominant ED severity TABLE 3. Com(?rbidity
burden and median

0 Comorbidities 55(18.3%) | 18.0 Mild IIEE-EF domain score

1 Comorbidity 133 (44.3%) | 16.0 Mild-moderate

2 Comorbidities 101 (33.7%) | 12.0 Moderate

3 Comorbidities 11 (3.7%) 10.0 Moderate—severe

¥ =136.10, df =9, p < 0.001; burden vs. IIEF-EF: rs =—0.319, p < 0.001.
ED: erectile dysfunction; IIEF-EF: International Index of Erectile Function-Erectile Function
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TABLE 4. Ordinal logistic regression —
independent predictors of erectile dysfunction
severity

Variable OR | 95% CI | p-value
Age (per year) 1.04 | 1.00-1.08 | 0.060
BMI (per unit) 1.02 | 0.97-1.08 | 0.354
Diabetes mellitus 2.78 | 1.76—4.40 | <0.001
Hypertension 1.96 | 1.28-2.99 | 0.002
Cardiovascular disease | 2.10 | 1.35-3.26 | 0.001

OR: odds ratio; CI: confidence interval;
BMI: body mass index. Reference: normal erectile function
Adjusted for all variables.

BMI  was not independently associated
(OR = 1.02, 95% Cl 0.97-1.08, p = 0.354)
(Table 4). O

DISCUSSION

This study provides robust evidence that dia-
betes mellitus, hypertension, and CVD are each
independently and significantly associated with
increased ED severity in Lebanese men. Hyper-
tension emerged as a significant independent
predictor on ordinal logistic  regression
(OR = 1.96, 95% Cl 1.28-2.99, p = 0.002), de-
spite a borderline chi-square at the univariate
level (y2 = 7.34, p = 0.062). This discrepancy
highlights the confounding influence of co-oc-
curring comorbidities and underscores the indis-
pensability of multivariate adjustment.

Diabetes mellitus demonstrated the strongest
association with ED severity: among diabetic pa-
tients, 31 presented with severe ED, 38 with
moderate ED, 19 with mild ED and only nine
subjects maintained normal erectile function
(x2 = 17.18, p < 0.001; OR = 2.78, 95% ClI
1.76-4.40). These findings reaffirm the primacy
of metabolic disease as a contributor to sexual
dysfunction (12).

Cardiovascular disease also emerged as a sig-
nificant independent predictor (OR = 2.10,
95% Cl 1.35-3.26, p = 0.001), which was consis-
tent with the well-established pathophysiology of
atherosclerotic vascular disease impairing corpo-
ral arterial perfusion. This finding reinforces the
recommendation for routine cardiovascular risk
assessment in men presenting with ED.

While age and BMI are frequently cited as ED
risk factors (12, 13), neither reached independent
significance in the multivariate model. The bor-
derline association of age suggests its effect may

be partially mediated through comorbidities such
as diabetes and hypertension rather than acting as
a direct independent contributor. The observed
mean BMI of 28.3 and mean age of 62.1 are con-
sistent with demographic profiles reported in
comparable studies.

These findings emphasize the necessity of a
holistic approach in ED management. Routine
screening for diabetes, hypertension and CVD
should be integrated into urology practice, par-
ticularly in populations with high comorbidity
burdens such as Lebanon. The psychological im-
pact of ED — including reduced self-esteem, rela-
tionship difficulties, and diminished quality of life
— also warrants attention through a multidisci-
plinary framework involving endocrinologists, car-
diologists, urologists and mental health profes-
sionals.

Limitations of the study

Several limitations should be acknowledged. The
sample was drawn from a single clinical setting
and is of moderate size (N = 300), which may
limit generalizability to the broader Lebanese
population. Reliance on medical records increa-
ses the risk of information bias. The cross-sectio-
nal design precludes causal inference. Finally, the
OR for CVD (2.10), while statistically significant,
may partly reflect a relatively small CVD-specific
subgroup; future studies with larger CVD cohorts
are warranted. O

CONCLUSION

his study supports the substantial and inde-

pendent contributions of diabetes mellitus,
hypertension, and cardiovascular disease to ED
severity in Lebanese men. The significant
dose-response relationship between comorbi-
dity burden and IIEF-EF scores, confirmed by or-
dinal logistic regression, underscores the need
for integrated comorbidity screening and a mul-
tidisciplinary management approach in affected
patients. These findings provide a foundation for
targeted public health research and clinical prac-
tice improvements in the Lebanese context. 4

Conflicts of interest: none declared.

Financial support: none declared.

Ethics approval and consent to participate:
This study utilized anonymized, retrospective

Mhaedica | AJournal of Clinical Medicine, Volume 21, No. 2, 2026 385



COMORBIDITIES AND ERECTILE DYSFUNCTION IN LEBANON

data collected from medical records at
SGHUMC. Permission to use these data for
research purposes was granted by the medical
center. All procedures adhered to the ethical
standards of the Declaration of Helsinki. Patient
confidentiality was strictly maintained.

Availability of data and materials: The data
supporting the findings of this study are available
upon reasonable request from the corresponding
author.

Authors' contributions: Imad Ghantous
— conceptualization, supervision, data provision,
manuscript writing and revision; George Maroun
— data collection, manuscript review and editing;
Hady Kassem — literature review writing,

manuscript editing; Alfadel Dib — data collection,
discussion editing; Joe Abou Jaoude,

Imad El Sayad and Bachar Sleiman — data
collection and manuscript review; George Kary
— results and discussion writing and editing;
Georges Ghantous — data collection and
literature review writing; Mohamad Tlais — first
draft, second draft editing, data analysis and
corresponding author.

Acknowledgments: The authors extend
special thanks to Saint George Hospital
University Medical Center for providing the data
and their continued support, and to
Saint George University of Beirut for their
ongoing support.

REFERENCES

NIH Consensus Conference. Impotence.
JAMA 1993;270:83-90.
https://doi.org/10.1001/
jama.1993.03510010089036.

Bacon CG, Mittleman MA, Kawachi I,
et al. Sexual function in men older than
50 years of age: results from the Health
Professionals Follow-up Study.

Ann Intern Med 2003;139:161.

doi: 10.7326/0003-4819-139-3-200308050-
00005.

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

Am | Med 2007;120:151-157.

doi: 10.1016/j.amjmed.2006.02.014.
Shaeer O, Shaeer K. The Global Online
Sexuality Survey (GOSS): erectile
dysfunction among Arabic-speaking
Internet users in the Middle East.

J Sex Med 2011;8:2152-2163.

doi: 10.1111/§.1743-6109.2011.02297 .x.
Li H, Gao T, Wang R. The role of the
sexual partner in managing erectile
dysfunction.

Nat Rev Urol 2016;13:9-16.

+

doi: 10.1038/nrurol.2015.315.

Azadzoi KM, Goldstein I. Erectile
dysfunction due to atherosclerotic
vascular disease: the development of an
animal model.

J Urol 1992;147:1675-1681.

doi: 10.1016/s0022-5347(17)37676-0.
Nehra A, Azadzoi KM, Moreland RB,

et al. Cavernosal expandability is an
erectile tissue mechanical property which
predicts trabecular histology in an animal
model of vasculogenic erectile
dysfunction.

J Urol 1998;159:2229-2236.

doi: 10.1016/50022-5347(01)63311-1.
Azadzoi KM, Krane R]J,

Saenz de Tejada I, et al. Relative roles of
cyclooxygenase and nitric oxide synthase
pathways in ischemia-induced increased
contraction of cavernosal smooth muscle.
J Urol 1999;161:1324-1328.

Vega GW, Roson M1, Bellver A, et al.
Nitric oxide and superoxide anions in
vascular reactivity of renovascular
hypertensive rats.

Clin Exp Hypertens 1995;17:817-835.

<>

386 Mucedica | Alournal of Clinical Medicine, Volume 21, No. 2, 2026

10.

11.

12.

13.

doi: 10.3109/10641969509033637.

Pieper GM, Dondlinger LA. Plasma and
vascular tissue arginine are decreased in
diabetes: acute arginine supplementation
restores endothelium-dependent
relaxation by augmenting cGMP
production.

J Pharmacol Exp Ther 1997,283:684-691.
Rosen RC, Riley A, Wagner G, et al. The
International Index of Erectile Function
(IIEF): a multidimensional scale for
assessment of erectile dysfunction.
Urology 1997;49:822-830.

doi: 10.1016/S0090-4295(97)00238-0.
Iafrate M, Ermacora C, Morlacco A, et al.
Metabolic syndrome and andrological
diseases.

Panminerva Med 2022;64:324-328.

doi: 10.23736/50031-0808.22.04628-6.
Montiel-Jarquin AJ,

Gutiérrez-Quiroz CT,

Pérez-Vazquez AL, et al. Quality of life
and erectile dysfunction in patients with
benign prostatic hyperplasia.

Cir Cir 2021;89:218-222.

doi: 10.24875/CIRU.20000071.



