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Abstract

Background: Risk factors may influence the improvement or wors-
ening of erectile dysfunction (ED). The aim of the current study was 
to evaluate the effect of systemic hypertension on ED in patients with 
peripheral arterial disease.

Methods: The effect of hypertension on ED was assessed in 125 con-
secutive patients in a cross-sectional quantitative study. The ages of 
the patients ranged from 19 to 88 years old (mean: 59.82 ± 10.48 
years). The only exclusion criterion was the amputation of one or both 
legs. The ankle-arm index was assessed and the international index of 
ED questionnaire was applied to all participants in the study.

Results: Of the 125 patients, 22 (17.6%) had mild (grade 1), 50 
(40.0%) had moderate (grade 2) and 53 (42.4%) had severe (grade 
3) ED. Hypertensive patients have more ED, with ED in hyperten-
sive patients being associated to chronic arterial disease. However, in 
comparison with normotensive patients, hypertension exerts an im-
mediate protective effect on erectile function.

Conclusions: In conclusion, although erectile function is initially 
protected by systemic arterial hypertension in patients with chronic 
arterial disease, both chronic arterial disease and ED deteriorate over 
the long term in hypertensive patients.
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Introduction

Erectile dysfunction (ED) is a common condition; it affects 18 

million men and their sexual partners in the United States and 
is generally related to changes in blood flow to the penis [1]. 
Decreased arterial elasticity, high resting heart rate and meta-
bolic syndrome are important cardiovascular risk markers as-
sociating arteriosclerosis, a disease associated to, among other 
things, ED [2].

A vascular etiology, with disease of the small vessels (mi-
crocirculation) as in diabetes mellitus and of the macrocircula-
tion, is identified in up to 60% of patients with ED [3]. The 
most important risk factors for the development of advanced 
chronic arterial disease (CAD) include diabetes, smoking, hy-
pertension, dyslipidemia, age over 65 years, obesity and an 
ankle-brachial index (ABI) < 0.7 [4-6].

Another symptom of CAD is ED, which is characterized 
by a persistent inability of a man to achieve or maintain an 
erection sufficient for satisfactory sexual intercourse [7]. Re-
search correlating CAD and ED using the international index 
of erectile function (IIEF) and the ABI found that ED is an 
independent predictive factor of CAD; there is a positive cor-
relation between the two diseases [8]. Another study reports 
that high blood pressure in patients with early stage CAD ex-
erts a protective effect on ED [9]. The aim of this study was 
to assess the effect of systemic hypertension on ED in patients 
with CAD.

Methods

The effect of hypertension on ED was assessed in 125 consec-
utive patients in a cross-sectional quantitative study. Patients 
with ED, treated in the Vascular Surgery and Urology Outpa-
tient Clinic of the Medicine School in Sao Jose do Rio Preto, 
Sao Paulo, Brazil, were evaluated in the period from March 
to October 2011. Patients’ ages ranged from 19 to 88 years 
(mean: 59.82 ± 10.48 years). The only exclusion criterion was 
the amputation of one or both legs.

A general medical history was taken and the international 
index of erectile dysfunction (IIED) questionnaire was applied 
to classify the degree of ED as mild, moderate or severe [10]. 
When the score of the index is between 17 and 24, the ED is 
mild (grade 1), between 10 and 16, it is moderate (grade 2) and 
when the score is less than 10, it is severe (grade 3).

Additionally, the ankle-arm index was assessed; CAD is 
defined as a ratio of less than 0.9.

The data were analyzed using descriptive (mean, standard 
deviation, median, minimum and maximum) and inferential 
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statistics. The unpaired t-test, Kruskal-Wallis test, odds ratio, 
Bonferroni correction and ordinal logistic regression were 
used with an α error of 5% (P-value < 0.05) being considered 
significant. This study was approved by the Research Ethics 
Committee of the Medicine School in Sao Jose do Rio Preto 
(#081/2011) and all patients gave their written consent.

Results

One hundred and twenty-five patients were enrolled in this 
study, 22 (17.6%) had mild (grade 1), 50 (40.0%) had moder-
ate (grade 2) and 53 (42.4%) had severe (grade 3) ED (Table 
1).

On comparing the degree of ED in hypertensive and nor-
motensive patients with CAD, the mean ABI is lower in hy-
pertensive patients with grade I and II ED (unpaired t-test) but 
there is no significant difference in grade III ED (Table 2).

Considering hypertensive patients with CAD (n = 65) and 
normotensive patients with CAD (n = 60), hypertensive pa-
tients had significantly more grade III ED than the normoten-
sive patients (P = 0.015).

Simple ordinal logistic regression of the degree of ED, 
ABI greater than or less than 0.9 and hypertension demon-
strate a tendency (P < 0.0005) of an increasing risk in the 
degree of ED following the order: hypertension + ABI ≥ 0.9, 
hypertension + ABI < 0.9 and normotension + ABI < 0.9 (Ta-
ble 3). In general, patients with hypertension have a greater 
chance of ED than normotensive individuals. However, in 
patients with chronic arterial insufficiency, normotensive pa-
tients have a seven-fold higher chance of ED than hyperten-
sive patients.

Discussion

This study correlates ED, hypertension and CAD. All hyper-
tensive patients with ED, independent of the degree of the 
dysfunction, have CAD and high blood pressure increases the 
chance of having ED. However, normotensive patients with 

CAD have a seven-time higher chance of ED than hyperten-
sive patients. This correlation has not been well evaluated in 
the literature; an initial assessment of publications showed the 
protective effect of CAD on erectile function. Thus, a need 
arose to investigate the correlation that exists between these 
three variables.

What draws the attention is that high blood pressure is 
one of the risk factors of both CAD, due to arteriosclerosis, 
and ED. On the other hand, it is a protective factor for erectile 
function in patients with CAD, thereby causing a therapeutic 
conflict.

The vascular surgeon uses the blood flow and systemic 
blood pressure as the main parameters to evaluate peripheral 
artery disease. In the case of changes in the blood flow, as in 
the case of the CAD, where a mechanical reduction in the flow 
occurs with a reduction in the vessel lumen, there is a reduc-
tion of distal systolic blood pressure to the limb. Improvement 
in the systolic pressure in CAD is an essential objective of 
treatment of severe cases of the disease. In this case, bypass 
surgery and endovascular procedures are used to increase the 
systolic pressure which automatically increases the ankle-arm 
index. Thus, higher systolic pressures allow better perfusion 
of the limb.

The current study demonstrates that in general hyperten-
sion worsens both CAD and increases the chance of ED. The 
benefit of hypertension in ED in patients with peripheral artery 
disease is improved erectile function; however, this is also one 
of the main aggravating factors of the disease over the long 
term and is one of the major causes of death. Thus, the need to 
control hypertension is not questioned.

In relation to the clinical treatment of peripheral arterial 
disease, the use of vasodilators, when possible, is a clinical 
option. In urology, the treatment of ED involves vasodilatory 
drugs such as sidenafil, vardanafil and other drugs to improve 
blood flow and sexual performance. The surgical alternative is 
a penile prosthesis.

Regarding the practical aspects, this study acts as a warn-
ing for hypertensive patients with ED who arrive at the urolo-
gist’s office; there is a need to assess peripheral blood disease.

While not lethal, the impact of ED on the life of the indi-
vidual is of considerable importance, economically damaging 
with costs that include medical evaluations, drug therapy and 
diagnostic examinations, interfering negatively in the patients 
work, and affecting the self-esteem, family relationships and 
quality of life [11, 12].

This study identifies a 75% increase in risk for peripheral 
artery disease in patients with ED [13]. Another assessment 
recommended in the clinical evaluation of patients with ED 
is the ankle-arm index as this is an opportunity to identify as-
sociated comorbidities such as, for example, hypertension and 
peripheral artery disease [14].

Table 1.  The Degree of Erectile Dysfunction in Normotensive 
and Hypertensive Patients

Degree of erectile  
dysfunction Hypertensive Normotensive Total,  

n (%)
I 16 6 22 (17.6)
II 27 23 50 (40.0)
III 36 17 53 (42.4)

Table 2.  Mean Ankle-Arm Ratios in Grade 1, 2 and 3 Erectile Dysfunction in Normotensive and Hypertensive Patients

Degree of erectile dysfunction Hypertension Normotension P 95% confidence interval
1 0.716667 0.976875 0.0156 0.07786 - 0.442557
2 0.752174 0.866923 0.0223 0.017087 - 0.212411
3 0.718056 0.824706 0.0838 -0.012566 - 0.225866
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Hypertension is one of the main risk factors of arterioscle-
rosis. Changes in blood pressures correlate with this perfusion 
as minimum pressures are required for functional effective-
ness. In ED, increases in pressure initially allow a higher flow 
and perfusion; however, in the long term this is harmful, com-
pounding the arteriosclerosis and arterial occlusion.

Conclusions

Hypertension increases the chance of ED, but in patients with 
peripheral artery disease, it exerts a protective effect. How-
ever, in the long term, hypertension is an aggravating factor 
for both diseases.
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Table 3.  Results of Trend in Increasing Odds Ratio With Categories Sorted in the Model for Erectile Dysfunction

Predictor Coefficient SE coefficient Z P Odds ratio 95% CI
H-ABI ≥ 0.9 0.51614 0.833204 0.62 0.536 1.68 0.33 - 8.58
H-ABI < 0.9 1.41970 0.514202 2.76 0.006 4.14 1.51 - 11.33
N-ABI < 0.9 1.95550 0.441215 4.43 0.000 7.07 2.98 - 16.78

H: hypertension; N: normotension; SE: standard error; 95% CI: 95% confidence interval.


