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Article

Erectile dysfunction (ED) is defined by the NIH Consensus 
Development Panel on Impotence (published in JAMA 1993 
“NIH Consensus Conference. Impotence. NIH Consensus 
Development Panel on Impotence” 1993) as “the persistent 
inability to achieve and maintain an erection sufficient to per-
mit satisfactory sexual intercourse.” The prevalence of ED 
depends on the studied population. In some studies, the 
abridged 5-item version of the International Index of Erectile 
Function (IIEF-5) (Rhoden, Teloken, Sogari, & Vargas 
Souto, 2002; Rosen, Cappelleri, Smith, Lipsky, & Pena, 
1999) was used as a diagnostic tool. The IIEF addresses the 
relevant domains of male sexual function (i.e., erectile func-
tion, orgasmic function, sexual desire, intercourse satisfac-
tion, and overall satisfaction); the questionnaire is 
self-administered in clinical settings (Rosen et al., 1999).

ED is often associated with chronic illnesses, such as 
arterial hypertension, diabetes mellitus, and coronary 

artery disease (CAD) (Montorsi et al., 2003). In a cohort 
of patients with CAD, ED rate differs according to coro-
nary presentation and its severity is related to the extent 
of CAD (Montorsi et al., 2003).

Several studies reported an association between ED 
and CAD (Gandaglia et al., 2014; Otunctemur et al., 
2015; Omland, Randby, Hrubos-Strom, Rosjo, & Einvik, 
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Abstract
Erectile dysfunction significantly affects quality of life in young men. Authors have evaluated erectile function in men 
with coronary artery disease (CAD) and the relationship between the degree of erectile dysfunction (ED) and the 
age of their first acute myocardial infarction (AMI). The incidence of erectile dysfunction in three groups of patients 
of AMI survivors was investigated: AMI survivors younger than 45 years, AMI survivors older than 65 years, and 
normal male population aged between 30 and 60 years. Erectile function was assessed by the International Index of 
Erectile Function (IIEF-5) questionnaire. In post-AMI male patients younger than 45 years (n = 76), mild ED occurred 
in 26% and severe in 7%. In the older AMI group, mild ED occurred in 52% and severe in 38%. In the control group 
age matched to younger survivors, 96% denied ED and only one control patient had a score of 20 on the IIEF-5. A 
paradoxical result was observed in patients using beta blockers (BB), who had better scores than the group without 
BB. Statin treatment had a positive influence on the score in questionnaires. Those on statins had an average score of 
21.0 ± 4.9 vs. without statin 17.7 ± 5.7, p = .03. The current findings identified that the prevalence of ED is relatively 
high in young patients with CAD and is related to treatment of the CAD. The overall increase in ED presence suggests 
that the background of their coronary event is not due to destabilization of single focused atheroma but may reflect a 
generalized atherosclerotic process.
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2016). According to some authors, ED and CAD should 
be regarded as “two different manifestations of the same 
systemic disorder.” ED usually precedes a CAD onset, 
and it might be considered an early marker of symptom-
atic CAD (Gandaglia et al., 2014). An association 
between treatment for erectile dysfunction and death of 
cardiovascular outcomes after myocardial infarction in a 
Swedish nationwide cohort study (in men younger than 
80 years of age) was described by Andersson et al. (2017). 
Conversely, ED in post-AMI male patients younger than 
45 years has not been precisely described.

Methods

Since 2010, male survivors of AMI in whom AMI 
occurred before the age of 45 (n = 78) and after the age of 
65 (n = 21) were investigated and compared to healthy 
subjects aged between 30 and 60 years (n = 27). All 
patients participated on a voluntary basis and were invited 
to the study by an invitation letter or were directly asked 
to participate during their medical follow-up in the car-
diovascular center. Five patients in our young patient 
population reported ED prior to having their AMI. All 
patients had a history of documented AMI according to 
the 2012 definition of the European Society of Cardiology 
(Thygesen et al., 2012). Most of the patients had either a 
history of coronary intervention for their AMI or a coro-
nary lesion confirmed by coronary angiography. For 
ascertainment of the coronary disease extent, a signifi-
cant arterial lesion was defined by a presence of at least 
one ≥50% stenosis downstream the major coronary 
artery.

The time span between AMI and the current clinical 
study examination was required to be <5 years. All par-
ticipating subjects underwent a complex clinical exami-
nation—clinical history of risk factors was taken and 
patients underwent clinical and laboratory investigations. 
All subjects were invited to complete a sexual activity 
questionnaire (IIEF-5).

The study’s protocol conformed to all ethical guide-
lines of the 1975 Declaration of Helsinki and was 
approved by the respective institution’s Ethics Committee. 
All subjects participating in the study provided written 
informed consent, as was published earlier (Linhart et al., 
2012).

As the diagnostic tool for ED, the International Index 
of Erectile Function (IIEF-5) questionnaire (Table 1) was 
used, originally published in Rosen et al. (1999).

Statistical Analysis

Data were analyzed using the SAS JMP 6.0.3 statistical 
package. Results were expressed as mean ± standard 
deviations (SD) or as a percentage of subjects. Differences 

between the groups were assessed using ANOVA and 
unpaired t-tests for continuous variables with normal dis-
tribution or using the U-test analysis for variables with 
nonparametric distribution. χ2 test was applied for dichot-
omous variables. Statistical significance was defined as p 
< .05.

Results

Only patients with nonfatal AMI were included in the 
cohort of patients. All patients were interviewed by a car-
diologist and a clinical examination was carried out, 
inclusive of echocardiography, carotid-intima measure-
ment (as published earlier by Linhart et al., 2012), and 
questionnaires were filled out.

Almost all (97%, n = 76) of the younger patients and 
all (100%, n = 21) of patients from the older group denied 
being asked about ED in previous follow-up visits. The 
clinical and demographic characteristics of the patients 
are reported in Table 2.

Smoking history was positive in 89% of young AMI 
survivors, 18% of them were ex-smokers. Dyslipidemia 
was diagnosed in 34%, arterial hypertension in 15%, and 
diabetes mellitus type 2 in 4% of the younger AMI 
patients.

Echocardiography examination results were within 
normal values in the control group. The cohort of younger 
AMI survivors had ejection fraction of the left ventricle 
(EF LV) during their acute hospitalization 57 ± 11%, 20 
of them had EF LV under 45%, the lowest EF in this 
group of patients was 30%. During the study follow-up, 
the average EF LV was 61 ± 9%, and only 10% of patients 
had LV LF under 45%. The right ventricle function 
according to the TAPSE (tricuspid annular plane systolic 
excursion) parameter was predominantly within normal 
ranges −23.4 ± 3.1 mm, only 10% of patients had TAPSE 
under 20 mm (the lowest value was 17 mm). There were 
no patients with severe right ventricle dysfunction in the 
cohort. Left ventricle diastolic function was normal in 
50% of the younger patients, impaired early left ventricle 
relaxation occurred in 38%, and 6% were detected to 
have pseudonormalization. In 6% (n = 5) of the patients, 
it was not possible to assess diastolic function. There 
were only two patients with mitral valve regurgitation 
worse than 2nd degree (1 small - 4 severe regurgitation).

During follow-up examination, 30% (n = 23) of 
patients complained of some dyspnoea during exercise 
(NYHA II), 6% (n = 5) of them were NYHA III. They 
were limited in daily living by shortness of breath. Sixty-
four percent (n = 50) of patients did not suffer from short-
ness of breath, dyspnoea.

Only two patients among the young survivors of AMI 
did not fill out the questionnaires (one of them rejected 
because of his faith, one declared sexual abstinence). In 
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total, 76 from the younger patients, 21 from the patients 
above 65 years of age, and all the healthy subjects (27) 
returned the completed questionnaires. There were no 
males with history of trauma to the pelvis or spinal cord, 
history of colorectal surgery, prostatectomy or orchidec-
tomy, urinary incontinence, or severe depression, etc.

Results of each group of responders are reported in 
Tables 3 and 4. Table 3 is divided according to the scores 
of each question (questions 1–5), the lower the score, the 
higher is the prevalence of ED.

There are three groups of responders in Table 4 divided 
according to their scores in the IIEF-5 questionnaire. 
There is no erectile dysfunction in the groups with the 
score above 20. In young myocardial survivors, one third 
of patients (33%) complained of erectile dysfunction, 
26% of mild, and 7% of severe. In the control group age 
matched to young AMI patients, 96% were without any 
ED, only one control subject scored with mild ED. In the 
group of patients above 65 years of age 90% complained 
of some type of ED, 38% of them with a severe grade of 

Table 1. The International Index of Erectile Function (IIEF-5) Questionnaire(http://www.hiv.va.gov/provider/manual-primary-
care/urology-tool2.asp, originally published in Rosenet al. (1999).

Over the past 6 months

1.  How do you rate your 
confidence that you could 
get and keep an erection?

Very low 1 Low 2 Moderate 3 High 4 Very high 5

2.  When you had erections 
with sexual stimulation, 
how often were your 
erections hard enough for 
penetration?

Almost never/
never 1

A few times 
(much less than 
half the time) 2

Sometimes (about 
half the time) 3

Most times 
(much more 
than half the 
time) 4

Almost always/
always 5

3.  During sexual intercourse, 
how often were you able 
to maintain your erection 
after you had penetrated 
(entered) your partner?

Almost never/
never 1

A few times 
(much less than 
half the time) 2

Sometimes (about 
half the time) 3

Most times 
(much more 
than half the 
time)4

Almost always/
always 5

4.  During sexual intercourse, 
how difficult was it to 
maintain your erection to 
completion of intercourse?

Extremely 
difficult 1

Very difficult 2 Difficult 3 Slightly difficult 4 Not difficult 5

5.  When you attempted sexual 
intercourse, how often was 
it satisfactory for you?

Almost never/
never 1

A few times 
(much less than 
half the time) 2

Sometimes (about 
half the time) 3

Most times 
(much more 
than half the 
time) 4

Almost always/
always 5

IIEF-5 scoring:
The IIEF-5 score is the sum of the ordinal responses to the five items.
22–25: No erectile dysfunction.
17–21: Mild erectile dysfunction.
12–16: Mild to moderate erectile dysfunction.
8–11: Moderate erectile dysfunction.
5–7: Severe erectile dysfunction.

Table 2. The Clinical and Demographic Characteristic of the Patients.

AMI young
N = 78

AMI older
N = 21

Controls
N = 27

Age (years) 41 ± 8 72 ± 7 39 ± 9
Height (cm) 176 ± 19 175 ± 10 180 ± 7
Weight (kg) 90 ± 16 82 ± 16 82 ± 13
BMI (kg/m2) 28.7 ± 4.5 28.9 ± 3.7 25.0 ± 3.1
Waist/hip ratio 0.96 ± 0.97 0.98 ± 0.71 0.90 ± 0.07
Systolic BP (mmHg) 129 ± 17 133 ± 14 123 ± 15
Diastolic BP (mmHg) 79 ± 9 77 ± 10 75 ± 10
Heart rate (min-1) 68 ± 13 60 ± 8 66 ± 10

http://www.hiv.va.gov/provider/manual-primary-care/urology-tool2.asp
http://www.hiv.va.gov/provider/manual-primary-care/urology-tool2.asp
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ED. Only 10% of patients above 65 years of age were free 
of ED.

Symptoms of ED appeared, according to patient his-
tory, prior to AMI in five cases (6–24 months before 
AMI, median 12 months), the rest of the AMI group 
under 45 years of age denied ED. Except for four 
patients, ED began for all of them at the same time they 
suffered AMI and the treatment started. Four patients 
had no ED at the time of acute coronary syndrome and 
felt healthy at least 6 months after AMI. ED started after 
6 to 12 months.

The concomitant medication such as statins, beta 
blockers, ACEi/ARBs, and antiplatelet therapy is 
reported in Graph 1. The compliance to the prescribed 
medication was high, more than 71% of young AMI sur-
vivors used statins, 85% of them were on ACE inhibitors 
or betablockers. Almost 90% of the younger group of 
AMI patients used clopidogrel or acetylic acid (48% of 
them were on dual antiplatelet therapy, three patients 
were on anticoagulant therapy). There were three patients 

without any medication, the treatment was stopped by 
themselves.

In the group of patients under 45 years of age, there 
was no influence of blood pressure values or LDL-
cholesterol level or poly pharmacy (more than three dif-
ferent drugs in chronic medication) on the ED score. 
There was a beneficial effect on the score seen in the 
group of patients using statins. Patients treated with 
statins had a score of 21.0 ± 4.9 vs. 17.7 ± 5.7 in those not 
treated with statins, p = .03.

The patients on beta blockers (BB) reported surpris-
ingly less ED than the group without BB (scoring on BB 
20.9 ± 4.9 vs. 18.8 ± 6.0 without BB, p = .09).

Discussion

There are some limitations of the current study. The data 
do not represent a randomly selected population. The 
cohort of young AMI patients originated from survivors 
responding to investigators letters or phone calls, who 
were treated in the cardiology department in previous 
years. A sexual activity questionnaire was privately 
administered and completed during the interview at the 
office. It is therefore possible that these data might not 
represent health or disease levels of all young AMI survi-
vors. Patients seeking medical help and responding 

Table 3. The International Index of Erectile Function (IIEF-5) Questionnaire and Its Average Scoring According to the 
Questions 1–5.

Group of patients
N (number of 

patients) Question 1 Question 2 Question 3 Question 4 Question 5

Younger AIM 76 3.58 4.23 4.29 4.12 4.17
Older AIM 21 2.21 2.31 2.63 2.47 3.15
Healthy subjects 27 4.42 4.8 4.96 4.53 4.76

Note. Results are reported as average scores; minimum 1, maximum 5 points in each question.

Table 4. Prevalence of Mild and Severe ED in Different 
Cohorts.

The IIEF-5 Score* Young AIM Older AIM Healthy subjects

Score > 20 51 (67%) 2 (10%) 26 (96%)
Score 10-20 20 (26%) 11 (52%) 1 (4%)
Score < 10 5 (7%) 8 (38%) 0 (0%)

Note. *The sum of the ordinal responses to the five items.

Table 5. Prevalence of Mild and Severe ED in the Group 
of Patients Younger Than 45 Years Old, in Relation to the 
Number of Stenotic Coronary Arteries shows Table 5.

The IIEF-5 
Score*

1 artery (single 
vessel disease) 2 arteries

3 arteries (multivessel 
disease)

Score >20 37 8 6
Score 10–20 15 4 1
Score <10 2 2 1

Note. *The sum of the ordinal responses to the five items. Data 
reported number of patients with single vessel disease; 2 = vessel 
disease or multivessel disease divided according to their IIEF-5 scores.

Graph 1. The concomitant medication in the group of young 
patients/like statins, beta blockers, ACEi/ARBs and antiplatelet 
therapy.
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positively to investigators calls or letters might be differ-
ent from the whole population.

Important data arising from this research are that 
erectile dysfunction is not screened on a regular basis 
at cardiology departments in such a high-risk popula-
tion. Patients with positive screening for ED were 
screened for the first time during the current study. In 
the younger cohort of AMI patients, only 2 out of 25 
patients informed their cardiologists or GPs about their 
ED, and nobody diagnosed the older patients with ED.

Second, ED is a condition which is, according to 
reported data, highly prevalent in the group of young 
AMI survivors. The IIEF-5 questionnaire seems to be a 
very useful diagnostic tool in cardiology practice in order 
to not neglect such an important symptom.

There was no direct correlation between ED and type of 
coronary artery disease. Patients with single vessel disease 
do suffer from ED as well as those with multiple coronary 
disease as reported with the current study and by past 
authors (Borgquist, Gudmundsson, Winter, Nilsson, & 
Willenheimer, 2006; Byrne et al., 2016; Foroutan & Rajabi, 
2007; Nascimento et al., 2013). The influence of beta 
blockers is controversial. Patients on BB reported surpris-
ingly less ED than the group without BB. This could be 
biased by the previous withdrawing of BB in the latest 
group of patients just for their adverse influence on ED.

There was a beneficial effect on the score seen in the 
group of patients using statins. It could indirectly demon-
strate that improvement of endothelial function could 
ameliorate erectile dysfunction.

Conclusions

In conclusion, the prevalence of ED was relatively high 
in young survivors of AMI. In these patients, the IEEF-5 
questionnaire seems to be a very useful diagnostic tool in 
cardiology practice in order to avoid neglecting this 
important symptom. Furthermore, treatment of CAD can 
affect symptoms of ED in both positive and negative 
ways. Of note, ED can precede AMI on average by 12 
months.
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