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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: We aimed to investigate the relationship between metabolic syndrome and 
sexual function and effective parameters on erectile dysfunction (ED).
Materials and Methods: A total of 1300 individuals were included in this study betwe-
en January 2009 and July 2012. All of individuals were asked to fill in an International 
Index for Erectile Function (IIEF) questionnaire. The presence of metabolic syndrome 
was determined when any three or more of the five risk factors were present according 
to the National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP)-III. 
Obese individuals were divided into six groups according to modified World Health 
Organization (WHO) definition. Effective parameters on erectile dysfunction were in-
vestigated in individuals with metabolic syndrome.
Results: Metabolic syndrome was detected in 455 individuals (35%). Mean domain sco-
res of IIEF for all parameters were higher in individuals without metabolic syndrome 
than individuals with metabolic syndrome (p < 0.05). Mean domain scores of IIEF were 
lower in individuals with class 3 obesity than individuals with other obese groups (p 
< 0.05) for erectile dysfunction. There was statistical difference in terms of mean score 
of IIEF-Erectile function between smoking and nonsmoking groups (p < 0.05). Seventy 
percent of individuals with metabolic syndrome and 45% of individuals without me-
tabolic syndrome had ED (p < 0.001). Logistic regression analysis revealed that waist 
circumference (WC) was the most important criteria for ED (p < 0.05).
Conclusions: Metabolic syndrome, smoking and obesity seem to be potential risk fac-
tors for ED. We recommend individuals with metabolic syndrome, smoking and obesity 
should be questioned about ED.

Key words:
Obesity; Erectile Dysfunction; 
Metabolic Syndrome X; Smoking

Int Braz J Urol. 2014; 40: 56-61

_____________________

Submitted for publication:
January 22, 2013

_____________________

Accepted after revision:
October 02, 2013

INTRODUCTION

Metabolic syndrome is comprised of meta-
bolic risk factors in one individual. This syndrome 
is also defined as a multidimensional risk factor 
for cardiovascular disease. It was initially descri-
bed by a committee of experts from the World He-
alth Organization (WHO) in 1998 (1).

 The experts of the National Cholesterol 
Education Program (NCEP) Adult Treatment Pa-

nel (ATP)-III created an operational definition of 
metabolic syndrome in 2001. In this classification, 
abdominal obesity, high blood pressure (BP), high 
fasting blood glucose (FBG), high triglyceride (TG), 
and low high density lipoprotein (HDL) cholesterol 
are suggested as risk factors of metabolic syndro-
me. The existence of any three out of five factors 
is defined as metabolic syndrome (2).

 In economically developed countries, the 
metabolic syndrome is very common and affects 
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up to 30% of the population, and its incidence 
continues to increase (3). Endothelial dysfunction 
occurs frequently in metabolic syndrome and is 
predictive of future cardiovascular events (4).

 It affects the whole arterial system inclu-
ding those that supply blood to the penis (5). Mon-
torsi et al. stated that erectile dysfunction (ED) 
existed approximately 39 months before cardiac 
events (6). Briefly, the relationship between meta-
bolic syndrome and cardiovascular disease (CVD) 
has been established as well as the relationship 
between CVD and ED (7). However, association 
between ED and metabolic syndrome has been in-
vestigated in few studies (8).

 In this study, we aimed to investigate the 
relationship between metabolic syndrome and se-
xual function and effective parameters on erectile 
dysfunction.

MATERIALS AND METHODS

 A total of 1300 consecutive individuals 
who were admitted to urology and endocrinology 
clinics were included in the study. Individuals who 
had history of drug usage, history of surgeries and 
history of neurologic, psychogenic, cardiovascular 
diseases were excluded the study.

 Individuals filled the IIEF questionnaire 
by themselves. Erectile Function, Orgasmic Func-
tion, Sexual Desire, Intercourse Satisfaction and 
Overall Satisfaction status were determined using 
IIEF (9).

 All individuals underwent physical exa-
mination including measurement of height, wei-
ght, hip girth, and waist circumference (WC). Su-
pine WC was measured at the level of umbilicus 
with the person breathing silently according to 
the WHO guidelines (10). Blood samples were 
obtained from all individuals in a fasting state 
for serum triglyceride (TG), high density lipopro-
tein (HDL) cholesterol, and fasting blood glucose 
(FBG) analysis.

 The presence of metabolic risk factors 
were defined as: HDL-cholesterol < 40mg/dL, 
Blood Pressure ≥ 130/85mmHg; Fasting Gluco-
se ≥ 110mg/dL; Triglycerides ≥ 150mg/dL; and 
Waist circumference > 102 cm2. The presence of 
metabolic syndrome was determined according to 

NCEP ATP-III guidelines (2). When a patient had 
three or more risk factors, he was assumed to have 
metabolic syndrome. Obese individuals were divi-
ded into six groups according to modified WHO 
definition (11).

 Effective parameters on erectile dysfunc-
tion were investigated in individuals with meta-
bolic syndrome.

Statistical analysis

 Mean age and IIEF domain scores of in-
dividuals with and without metabolic syndrome 
were compared using an independent Student’s t-
-test. χ2-test was applied for association of each 
risk factor to ED. Statistical significance was 
defined as p < 0.05. The statistical analyses were 
performed with the Statistical Package for the So-
cial Sciences (SPSS.16.0) software program.

RESULTS

 Metabolic syndrome was diagnosed in 455 
(35%) of 1300 individuals and the rest (845 indi-
viduals) constituted the group of individuals wi-
thout metabolic syndrome. The mean age of par-
ticipating individuals in this study was 57.2 ± 9.2 
years. Individuals with metabolic syndrome were 
significantly older than the individuals without 
metabolic syndrome (p < 0.05). Demographics and 
laboratory findings are shown in Table-1.

 Mean domain scores of IIEF for all para-
meters were higher in individuals without meta-
bolic syndrome than individuals with metabolic 
syndrome (p < 0.05). IIEF-Erectile function do-
main scores of individuals with and without me-
tabolic syndrome were 15.3 ± 6.4 and 20.4 ± 4.8, 
respectively (p < 0.001). IIEF-Orgasmic function 
domain scores of individuals with and without 
metabolic syndrome were 4.3 ± 3.2 and 6.4 ± 4.4, 
respectively (p < 0.05). IIEF-Sexual desire domain 
scores of individuals with and without metabolic 
syndrome were 3.4 ± 2.1 and 5.4 ± 4.2, respective-
ly (p < 0.05). IIEF-Intercourse satisfaction domain 
scores of individuals with and without metabolic 
syndrome were 8.4 ± 6.1 and 11.3 ± 5.3, respecti-
vely (p < 0.001). IIEF-Overall satisfaction domain 
scores of individuals with and without metabolic 
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syndrome were 4.4 ± 2.2 and 6.5 ± 3.2, respecti-
vely (P < 0.05) (Table-2).

 Sixty percent of individuals of the 
smoking group (202 individuals) and 45% of in-
dividuals in nonsmoking group (253 individuals) 
had ED among individuals with metabolic syn-
drome. Mean score of IIEF-Erectile function in 
smoking group was 13.4 ± 4.3 and in nonsmoking 
group was 16.7 ± 3.3. There was statistical diffe-
rence in mean IIEF score between smoking and 
nonsmoking groups (p < 0.05) (Student’s t test).

Obesity was detected in 380 of 455 indi-
viduals (83%) with metabolic syndrome. Mean 
score of IIEF-Erectile function was 18.4 ± 5.8 
in class 1 obesity group, 17.6 ± 3.7 in class 2 
obesity group and 13.4 ± 4.8 in class 3 obesity 
group. Mean score of IIEF-Erectile function was 

lower in individuals with class 3 obesity than 
individuals with other obese groups for erectile 
dysfunction (p < 0.05) (Table-3). Logistic regres-
sion analysis revealed that WC was the most im-
portant criteria for ED.

DISCUSSION

 Obesity affects at least 400 million adults 
worldwide (12). In the USA, 40% of men are expec-
ted to be obese by 2020. ED affects physical and 
psychosocial health and has a significant impact 
on the quality of life of sufferers and the partners 
and families (13,14). ED is one of the most wides-
pread chronic diseases in men (15). Currently, it is 
widely agreed that atherosclerosis vessels of the 
penis are the cause of organic ED in the majority 

Table 1 - Demographics and laboratory findings of the patients.

With metabolic syndrome Without metabolic syndrome

Patient number 455 845

Age (years) 61.3 ± 9.3 56.2 ± 8.2

WC (cm) 103.5 ± 6.3 94.3 ± 6.8

FBG 144.8 ± 35.3 109.2 ± 37.4

TG 236.3 ± 113.6 131.4 ± 56.4

HDL-cholesterol 34.7 ± 8.3 48.5 ± 10.4

Hypertension 232 (51%) 127 (15%)

FBG = Fasting blood glucose; HDL = High density lipoprotein; IIEF-EF = International Index for Erectile Function erectile function; TG = Triglyceride; WC = Waist circumference.

Table 2 - Relationship between the metabolic syndrome and parameters of IIEF questionnaire.

IIEF With metabolic syndrome Without metabolic syndrome P

Erectile function 15.3 ± 6.4 20.4 ± 4.8

< 0.05

Orgasmic function 4.3 ± 3.2 6.4 ± 4.4

Sexual desire 3.4 ± 2.1 5.4 ± 4.2

Intercourse satisfaction 8.4 ± 6.1 11.3 ± 5.3

Overall satisfaction 4.4 ± 2.2 6.5 ± 3.2

IIEF-EF = International Index for Erectile Function
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of cases (16). Evidence of this can be seen from the 
fact that the risk factors for atherosclerosis, such 
as hypertension, diabetes mellitus (DM), dyslipi-
demia, sedentary lifestyle, obesity and smoking, 
are common in men with organic ED (15,17). Mo-
reover, the severity of ED is known to correlate 
with the number and severity of the above listed 
disorders, while the combination of these factors 
raises the risk of developing ED (18). In our study 
we observed that the mean domain scores of IIEF 
for all parameters were higher in individuals wi-
thout metabolic syndrome than individuals with 
metabolic syndrome.

 Among the factors associated with ED are 
depression, hormonal changes, and vascular or 
neurologic damage after trauma or surgery. ED is 
also associated with different endocrine-metabolic 
disorders like type 2 diabetes mellitus (DM2), and 
components of metabolic syndrome (MS) such as 
hypertension, obesity, and dyslipidemia (19).

 Metabolic syndrome is a group of risk fac-
tors that is responsible for endothelial dysfunction 
and atherosclerosis (20). Erectile dysfunction is a 
multifactorial disease. The most common cause of 
ED is penile vascular insufficiency (21). As shown 
in previous studies, endothelial dysfunction and 
ED share common pathophysiologic pathways 
(22). Cross-sectional studies have documented a 
concordance between the causes of ED and car-
diovascular disease, that is, elements common to 
the metabolic syndrome (23,24). The relationship 
between metabolic syndrome and CVD has been 
established by Wilson et al. (25).

 On the other hand, the metabolic syndro-
me is considered the most important public health 
threat of the twenty-first century (26). Men with 
cardiovascular diseases or metabolic syndrome of-

ten have erectile dysfunction, probably because of 
shared factors impairing hemodynamic mechanisms 
in both the penile and systemic vascular beds (27).

 Obesity is a term applied to excess body 
weight with an abnormally high proportion of 
body fat. Several studies have indicated that obe-
sity is an independent risk factor for CVD and 
ED (28,29). Abdominal obesity is associated with 
increased coagulability, endothelial dysfunction, 
and inflammation. Increased cytokine levels and 
other factors which cause insulin resistance and 
increased cardiovascular risk may be responsible 
for this condition (30,31).

 In our study, the mean score of IIEF-Erec-
tile function was significantly lower in individuals 
with class 3 obesity than individuals with other 
obese groups for erectile dysfunction. In addition, 
we detected that WC was the most important cri-
teria for ED.

 Some modifications to the WHO defini-
tions have been made by particular bodies. The 
surgical literature breaks down “class III” obesity 
into further categories whose exact values are still 
disputed (11).

 Numerous studies have demonstrated 
that endothelial dysfunction occurs early in the 
insulin resistant state and is predictive of future 
dysfunctional vascular diseases such as ED and 
CVD (20,32). There is accumulating evidence that 
waist hip ratio (WHR) and WC are better indi-
cators of the metabolic syndrome and increased 
risk of CVD (33,34).

 In a prospective study of risk factors for 
ED, the author found that obesity and smoking 
were positively associated, and physical activity 
was inversely associated with the risk of develo-
ping ED during the 14-year follow-up (35). In our 

Table 3 - Relationship between the erectile function and obesity groups.

Obesity groups Patients number Mean score of IIEF-Erectile function p

Class 1 obesity 164 18.4 ± 5.8
< 0.05

Class 2 obesity 128 17.6 ± 3.7

Class 3 obesity 88 13.4 ± 4.8

Total 380 17.2 ± 4.6
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study, there was statistical difference in mean IIEF 
scores between smoking and nonsmoking groups.

 In this manuscript the main weakness is 
that it was carried out on hospitalized individuals, 
who are not necessarily representative of the ge-
neral population.

CONCLUSIONS

 Metabolic syndrome is significantly asso-
ciated with ED. Furthermore, there is a significant 
association between the increased severity of ED 
and metabolic syndrome. Abnormal WC is an in-
dependent and new metabolic risk factor for ED. 
Metabolic syndrome, smoking and obesity seem 
to be potential risk factors for ED. We recommend 
individuals with metabolic syndrome, smoking 
and obesity should be questioned about ED.
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