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Abstract: Introduction: Erectile dysfunction (ED) is the most common cause of sexual dysfunction in men and 

shares several risk factors with systemic conditions, such as cardiovascular disease and metabolic syndrome (MetS). 

Objective: Investigate the relationship between ED and MetS among patients at a university hospital. Patients and 

Methods: Patients with ED were retrospectively investigated in a cross-sectional study conducted at a university 

hospital. The following variables were analyzed: systemic arterial hypertension, type 2 diabetes mellitus (DM2), 

dyslipidemia, obesity, smoking, alcohol use, low adherence to treatment or ineffective treatment, medications, 

glycated hemoglobin and lipids (total cholesterol, HDL and triglycerides). Results: Among the 96 patients studied, 

23 (24%) met the criteria for MetS. Analyzing only one comorbidity, 10.4% of patients had hypertension, 5.2% had 

DM2 and 5.2% had dyslipidemia. Age ranged from 21 to 78 years (mean: 56.9 ± 12.2 years) and 52% of patients 

were older than 60 years of age. Abnormal glycated hemoglobin was found in 40.6%) of patients; 41.6% had 
dyslipidemia; 47.9% had hypertension; and 39.6% used anti-hypertensive medications. Smoking was found in 

39.5% and alcohol use was found in 30.2%. The results of the chi-squared test revealed that smoking was 

significantly associated with hypertension, DM2 and dyslipidemia (P < 0.01). Nearly half (46.9%) of the patients 

had low adherence or underwent ineffective treatment. Conclusion: No association was found between erectile 

dysfunction and metabolic syndrome. Significant associations were found between smoking and hypertension, DM2 

and dyslipidemia. 

 

Introduction 

In the last ten years, male sexual dysfunction has 

become a topic of considerable interest among 

clinicians, researchers and public health administers. 
However, this condition involves multiple aspects 

that often give rise to questions and doubts on the 

part of both health professionals and patients.
1 

 

Erectile dysfunction (ED) is a common clinical 

condition that exerts a negative impact on quality of 

life.
2
 At a conference promoted by the US National 

Institutes of Health (NIH) with the aim of redefining 

these different conditions, the term “sexual 

impotence” was replaced with ED to designate the 

inability for a man to achieve and maintain a 

sufficient erection for the performance of satisfactory 

sexual activity.
3
 Diverse physical and psychological 

components are involved in normal erectile function, 

including hormonal, neurological and vascular 

factors as well as aspects related to the corpora 

cavernosa.
4,5 

 

ED affects 5 to 20% of men throughout the world 

and metabolic syndrome (MetS) has been found to be 

a risk factor for this condition.
6-8

 MetS is a disease 

that occurs mainly due to the global epidemic of 

obesity and emerges with insulin resistance, arterial 

hypertension, dyslipidemia and diabetes. Various 

definitions of MetS are found in the literature, but the 

presence of three or more of the conditions cited 

classifies the syndrome.
9
 The prevalence of MetS is 

high throughout the world, with rates of 9.5% 

reported for Europe and 35 to 39% for the USA.
10

 

According to the US National Cholesterol Education 

Program, the criteria for the diagnosis of MetS are 
the presence of at least three of the following: 

abdominal circumference > 102 cm in men and > 88 

cm in women; plasma glucose ≥ 110 mg/dL; 

triglycerides ≥ 150 mg/dL; HDL cholesterol < 40 

mg/dL in men and < 50 mg/dL in women; systolic 

blood pressure ≥ 130 mmHg or diastolic blood 

pressure ≥ 85 mmHg.
11 

 

A normal erection is a hemodynamic event that 

involves both the central nervous system and local 
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systems and is regulated by the relaxation of the 

cavernous arteries and the smooth muscles of the 

corpora cavernosa.
12

 The relaxation of the smooth 

muscles of the corpora cavernosa and the erection of 

the penis depend on the balance between 

vasoconstricting and vasodilating factors.
13,14

 In ED, 

an imbalance occurs between contraction and 

relaxation of the smooth muscles of the corpora 

cavernosa.
15,16

 

 

ED is associated with a number of risk factors, such 

as age, diabetes mellitus, arterial hypertension, 

vascular disease, vascular surgery, coronary artery 

disease, pelvic or penile trauma, radical pelvic 

surgery, high levels of cholesterol, low levels of 

high-density lipoprotein (HDL), drug use, 

neurological diseases (spinal cord injury, multiple 

sclerosis and stroke), Peyronie’s disease, priapism, 

radiotherapy, depression, alcohol intake, a lack of 

sexual knowledge and an inadequate interpersonal 

relationship.
15-18  

 

Smoking is the major isolated modifiable 

cardiovascular risk factor in the world population.
19

 

Cigarettes alone double the probability of 

cardiovascular disease and this risk is quadrupled 

when smoking is concomitant to dyslipidemia or 

arterial hypertension. 

 

The precise identification of potential risk factors is 

essential to the prevention of ED and the 

determination of the association between ED and 

vascular disease.
20,21

 The most common organic 

cause of ED is likely the consequence of vascular 

(arterial or venous) abnormalities, which are often 

associated with atherosclerosis and diabetes 

mellitus.
19,22

 Atherosclerosis is a risk factor for ED 

in 70% of men aged 60 years or older in the United 

States.
23

 Systemic arterial hypertension alone has a 

negative impact on erectile function in nearly all 

hypertensive men.
24 

Anti-hypertensive agents, such 

as alpha methyldopa, clonidine, reserpine, 

propranolol and other beta-adrenergic agents, 

hydralazine and diuretics cause sexual problems 

ranging from a diminished libido to ED in 5 to 80% 

of cases.
25

 It is likely that the normalization of mild 

arterial tension leads to a reduced functional blood 

flow, which hinders erection.
26 

 

As the prevalence of ED in patients with MetS is 

twofold higher compared to control individuals,
27

 the 

present study is justified from the clinical viewpoint 

by the possibility of ED worsening in patients with 

MetS. Therefore, the determination of a possible 

association between ED and MetS can contribute to 

improving the treatment of such patients.  

 

The aim of the present study was to investigate the 

relationship between erectile dysfunction and 

metabolic syndrome in patients at a university 

hospital.  

 

Patients and Methods 

Patients with ED at the urology outpatient clinic of a 

university hospital in São José do Rio Preto, SP, 

Brazil, were evaluated retrospectively in a cross-

sectional study. This study received approval from 

the Human Research Ethics Committee of the 
Faculdade de Medicina de São José Rio Preto 

(FAMERP [São José Rio Preto School of 

Medicine]).  

 

Data collection involved the analysis of the charts of 

patients with ED in the previous 12 months, 

considering clinical histories and laboratory exams in 

the period between August 2018 and January 2019. 

The diagnosis of ED was based on clinical data 

(signs and symptoms reported by the patients), 

following the protocol of the service, which is based 

on the International Index of Erectile Function (IIEF-
5). The patients in the present study were classified 

only with regard to the presence of ED, 

independently of the degree of impairment. 

 

The medical chart and laboratory exams [glycated 

hemoglobin and lipids (total cholesterol, HDL and 

triglycerides)] of each patient were analyzed. The 

laboratory exams were performed with standardized 

methods by experienced physicians and analyzed 

based on the reference values defined for the 

hospital. The patients were classified according to 
clinical data: 1) presence/absence of comorbidities, 

such as hypertension, type 2 diabetes mellitus 

(DM2), dyslipidemia and obesity; 2) daily habits, 

such as smoking and alcohol use; and 3) low 

adherence to treatment or ineffective treatment. 

Medications were also analyzed. Smokers and ex-

smokers were placed in the same group. The same 

was done for alcohol users and ex-alcohol users. 

Low adherence to treatment or ineffective treatment 

was judged based on the clinical history and the 

analysis of abnormal results on the laboratory exams 

in comparison to the reference values proposed by 
the service in the study period. 

 

Statistical analysis involved the calculation of 

prevalence coefficients and the chi-square test 

considering a 1% significance level and one degree 

of freedom. The aim of the statistical analysis was to 

demonstrate the influence of smoking on the 

presence/absence of comorbidities (hypertension, 

DM2 and dyslipidemia). 

 

Results 
The prevalence indices revealed that 23 of the 96 

patients (24%) had the criteria for the diagnosis of 
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metabolic syndrome. Analyzing only one 

comorbidity, 10.4% of patients had hypertension 

alone, 5.2% had DM2 alone and 5.2% had 

dyslipidemia alone. Age ranged from 21 to 78 years 

(mean: 56.9 ± 12.2 years) and 52% of patients were 

older than 60 years of age. Abnormal glycated 

hemoglobin was found in 40.6% of patients, 41.6% 

had dyslipidemia and 47.9% had hypertension. The 

use of beta-blockers was found in 25% of the 

patients with ED and the use of diuretics was found 

in 14.6%, totaling 39.6% of patients using anti-

hypertensive medications. Smoking was found in 

39.5%, alcohol use was found in 30.2% and the 

combined use of tobacco and alcohol was found in 

25%. The results of the chi-squared test revealed that 

smoking was significantly associated (P < 0.01) with 

hypertension, DM2 and dyslipidemia (Table 1).  

   

Table 1 – Association between smoking and comorbidities* 

  With comorbidities 
Without 

comorbidities 
Total 

Smokers 31 7 38 

Non-smokers 31 27 58 

Total 62 34 96 

  * chi-squared test 

 

Nearly half (46.9%) of the patients had low adherence or underwent ineffective treatment. 

 

Discussion 

The mean age of the present sample was 56.9 ± 12.2 

years, which confirms the direct association between 

ED and ageing.
28

 The severity of the condition was 

not determined in this study due to the lack of 

documentation of IIEF values on the patient charts. 

 

From the endocrinological standpoint, MetS or at 

least one of its components was highly prevalent, 

accounting for 44.8% of the patients with ED in the 

present study, which is somewhat higher than the 

33.8% prevalence reported by the American 
Association of Urology. These data offer further 

evidence of the influence of comorbidities of MetS 

on the physiopathology of ED as well as the 

aggravation of this condition with the greater number 

of associated comorbidities (5.2% increase in the 

prevalence of ED with each individual comorbidity 

and a 24% increase with MetS).6 

 

Another important finding was the high glycated 

hemoglobin in comparison to the reference value in 

40.6% of the patients. This finding lends support to 
the hypothesis that vascular microinjuries stemming 

from hyperglycemia are related to difficulty in 

achieving an erection due to the glycosylation of the 

cavernous tissue of the penis, which leads to 

impaired collagen turnover and subsequent ED.
29

 

 

Regarding anti-hypertensive medications, only beta-
blockers and diuretics were investigated in the 

present study and were associated with ED, as 39.6% 

of the patients made use of these types of drugs. This 

finding suggests the possibility that ED is a side 

effect of such medications, as discussed in previous 

studies.
8
 

 

Lifestyle interventions have been shown to be 

important to the regression of ED and the better 

control of cardiovascular risk. Indeed, lifestyle 

changes are recommended by the European 

Association of Urology as complementary treatment 

for ED.
30

 Studies have demonstrated significant 

improvements in ED with the interruption of 

smoking in young patients with no associated 

comorbidities. Among the smokers with ED in the 

present study, only 18.4% did not have 

comorbidities, which suggests that smoking exerts a 

strong influence on the predisposition to 

comorbidities and the consequent development of 

ED.    

 

In this series, MetS was prevalent in the 
physiopathology of ED, especially the glycemic 

component, as high glycated hemoglobin was found 

in nearly half of the patients. Such lack of glucose 

control is often the result of non-adherence to 

treatment or dubious treatment.  

 

The association with ageing is undeniable, but 

factors such as tobacco and alcohol use can 

aggravate ED as well as its associated comorbidities. 

Indeed, ED is more prevalent in individuals who 

have at least one component of MetS and also smoke 

and/or drink.  
 

Among the present findings, it should be stressed 

that medications, such as beta-blockers for patients 

with hypertension, can aggravate ED. Finally, based 

on the literature, the prevalence of ED was within the 

expected range for the profile of the sample.  



 

 
  

Relationship between Erectile Dysfunction and Metabolic Syndrome in Patients at a University Hospital 

 

 

http://www.ijSciences.com           Volume 8 – June 2019 (06) 

 

 

27 

 

Conclusion 

In the present study, no significant association was 

found between erectile dysfunction and metabolic 

syndrome. Significant associations were found 

between smoking and hypertension, DM2 and 

dyslipidemia. 
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