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ABSTRACT
Background Erectile dysfunction (ED) and stroke share 
common risk factors, and symptoms of ED often precede 
the development of clinical cardiovascular disease (CVD). 
However, little is known about how ED is associated with 
cardiovascular (CV) risk factors in patients who had a 
stroke and if concomitant ED is a marker of more severe 
CVD.
Aims We aimed to identify the prevalence of ED and CV 
risk factors in patients admitted with a stroke or transient 
ischaemic attack (TIA). Further, we wanted to test if self- 
reported ED associated with presence of CV risk factors, 
and if patients with ED had increased stroke severity 
compared with patients without ED.
Methods This was a post hoc analysis of data retrieved 
in a cross- sectional survey from two non- comprehensive 
stroke units in Denmark. Multiple logistic regression 
adjusted for covariates was performed to investigate the 
association between CV risk factors and self- reported ED.
Results We included 287 male patients of which 
116 (40.4%) had self- reported ED. Advanced age was 
significantly associated with self- reported ED (reference 
≤60 years: OR 3.93, 95% CI 1.84 to 8.37 for men 71–80 
years and OR 4.61, 95% CI 1.92 to 11.08 for men >80 
years). Self- reported ED was not significantly associated 
with CV risk factors or stroke severity.
Discussion Four in 10 men with acute stroke or TIA 
reported to have ED prior to their stroke, and this was 
associated with age rather than CV risk factors. Hence, 
self- reported ED was not restricted to the CVD load, 
nor was ED a risk marker for increased stroke severity. 
However, our population was of high age with well- 
established CVD, and the presence of ED may be a stroke 
risk marker in younger patients who had a stroke. Based 
on the prevalence, potential treatment of ED should be 
addressed in stroke recovery.

INTRODUCTION
Erectile dysfunction (ED) is an important 
preliminary marker for cardiovascular 
disease (CVD),1 and symptoms of ED often 
precede the development of clinical CVD by 
2–5 years.2 3

Persistent ED is mainly vasculogenic and 
related to endothelial dysfunction and 

atherosclerosis.4 The shared risk factors 
between ED and CVD (eg, hypertension, 
diabetes, dyslipidaemia, obesity, physical 
inactivity and smoking)4 are the underlying 
pathology linking the two diseases (figure 1).

ED is defined as the inability to achieve or 
maintain an erection sufficient for satisfac-
tory sexual performance.5 The presence of 
ED often affects the quality of life negatively, 
hence ED should be identified and addressed 
if requested by the patient.5 In stroke survi-
vors, ED was reported to be present in almost 
half of the patients,6 which may be due to 
sequelae of stroke or the medication required 
to treat stroke risk factors. Little is known 
about the prevalence of ED in male patients 
immediately before a stroke. It also remains 
to be shown if reported ED is a prognostic 
marker of a more severe stroke due to a more 
elaborate vascular dysfunction.

The main objective of this study was to 
investigate the prior prevalence of ED in 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Erectile dysfunction (ED) shares risk factors with 
stroke and can be a preliminary marker for cardio-
vascular disease.

WHAT THIS STUDY ADDS
 ⇒ Four out of 10 male patients who had a stroke suf-
fer from ED, and ED is associated with age, but not 
with modifiable cardiovascular risk factors or stroke 
severity.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study identifies a high prevalence of reported 
ED in patients who had a stroke which increases 
with age. Presence of ED and the use of specific 
ED medication should be addressed by the stroke 
physician, and potential interaction with secondary 
stroke prevention should be discussed if ED treat-
ment is requested by the patient.

https://neurologyopen.bmj.com/
http://orcid.org/0000-0001-9743-243X
http://orcid.org/0000-0002-7380-4144
http://orcid.org/0000-0002-4210-0523
https://doi.org/10.1136/bmjno-2024-000795
https://doi.org/10.1136/bmjno-2024-000795
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjno-2024-000795&domain=pdf&date_stamp=2024-08-01


2 Schjørring CB, et al. BMJ Neurol Open 2024;6:e000795. doi:10.1136/bmjno-2024-000795

Open access 

patients admitted with acute stroke or transient ischaemic 
attack (TIA). Second, we aimed to identify if ED was asso-
ciated with a higher prevalence of cardiovascular (CV) 
risk factors, and if the presence of ED was associated with 
a more severe stroke compared with no reported ED.

PATIENTS AND METHODS
Patients and data collection
In a cross- sectional survey, we acquired data from a 
stroke population by use of a structured questionnaire 
and performed a post hoc analysis to identify presence 
of ED.7 The inclusion periods were February to June 
2018 and September 2018 to January 2019. During the 
study period, 1155 patients were admitted to the Herlev 
and Gentofte or North Zealand Hospital with symptoms 
of stroke (International Classification of Diseases 10th 
edition codes of non- traumatic intracerebral haemor-
rhage (I61), ischaemic stroke (I63) stroke not speci-
fied as haemorrhage or ischaemic (I64) or TIA (G45)). 
Patients were approached by a research assistant trained 
in administering the structured questionnaire during 
admission to the stroke unit. Patients responded verbally 
to the questionnaire that was performed in person. If a 
patient was not able to contribute with information for 
example, due to aphasia, a relative could contribute to 
information during the interview with consent from 
the patient. Medical charts and emergency medicine 

services data were used to validate the patients’ question-
naire responses. As the question on ED was considered 
a sensitive subject, the question was preferably asked at 
the patients’ discretion without the presence of relatives, 
or by discreetly turning the paper on which the question 
was displayed so the patient could read the question and 
point to the right answer. Detailed design and methods 
were described previously.7 For this post hoc analysis, 
self- reported questions regarding ED were only included 
in the questionaries from the second inclusion period 
which comprised 287 male patients (figure 2). Data 
were recorded and managed electronically in a REDCap 
consortium, Vanderbilt University, USA, V.9.1.0 hosted at 
Region Hovedstaden.8

Study variables
Baseline characteristics were retrieved at time of interview 
(table 1). Risk factors were self- reported, by the patient 
or relatives and further verified by medical records. The 
following CV risk factors were included; hypertension, 

Figure 1 Pathophysiological association between stroke 
and erectile dysfunction. Cardiovascular risk factor can 
cause endothelial dysfunction, which is a systemic disorder 
that affects different vascular beds. The endothelium is 
important for regulation of the blood vessels locally. Nitric 
oxide released from the endothelial cells is impaired due to 
endothelial dysfunction. This may cause platelet aggregation, 
leucocyte aggregation, impaired smooth muscle relaxation 
and release of vasoconstrictors. The net result is impaired 
vasodilation and atherosclerosis. In the internal carotid 
arteries or intracerebral arteries this may lead to a stroke and 
in the penile arteries this may cause erectile dysfunction.

Figure 2 Patient enrolment.
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Table 1 Baseline characteristics of the stroke study population according to erectile dysfunction (ED) status

Variables
Men without ED (n=134)
n (%)

Men with ED (n=116)
n (%) P value

Age

  Median (25th–75th percentile) 68 (59–76) 75 (68–81) <0.001

  ≤60 39 (29.1) 14 (12.1) <0.001

  61–70 36 (26.9) 18 (15.5)

  71–80 40 (29.9) 54 (46.6)

  >80 19 (14.2) 30 (25.9)

Hypertension 72 (53.7) 65 (56.0) 0.72

Diabetes 16 (11.9) 20 (17.2) 0.23

Hypercholesterolaemia 58 (43.3) 53 (45.7) 0.70

Cardiovascular disease 37 (27.6) 45 (38.8) 0.06

  Prior myocardial infarction 10 (7.5) 13 (11.2) 0.31

  Claudication 8 (6.0) 11 (9.5) 0.30

  Carotid stenosis 8 (6.0) 7 (6.0) 0.98

  Prior stroke 21 (15.7) 26 (22.4) 0.17

Sleep apnoea 11 (8.2) 16 (13.8) 0.16

Smoking

  Current 31 (23.1) 27 (23.3) 0.85

  Former 62 (46.3) 50 (43.1)

  Never 41 (30.6) 39 (33.6)

Excessive alcohol consumption* 95 (70.9) 77 (66.4) 0.44

Physical activity

  Vigorous 4 (3) 0 (0.0) 0.04

  Moderate 38 (28.4) 21 (18.1)

  Mild 72 (53.7) 71 (61.2)

  None 20 (14.9) 24 (20.7)

Medication for

  ED 46 (39.7)

  Hypertension 57 (42.5) 61 (52.6) 0.11

  Diabetes 13 (9.7) 16 (13.8) 0.31

  Hypercholesterolaemia 34 (25.4) 41 (35.3) 0.09

  Antithrombotic 38 (28.4) 47 (40.5) 0.04

  Sleep apnoea (CPAP) 1 (0.8) 7 (6.0) 0.03

ED duration

  0–1.9 years 16 (13.8)

  2–5.9 years 39 (33.6)

  6–10 years 31 (26.7)

  >10 years 30 (25.9)

Education level

  Basic 48 (35.8) 44 (37.9) 0.83

  Further 54 (40.3) 48 (41.4)

  Higher 32 (23.9) 24 (20.7)

*>14 units of alcohol/week.
CPAP, Continuous Positive Airway Pressure.
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diabetes, hypercholesterolaemia, sleep apnoea and CVD 
(ie, prior myocardial infarction, prior stroke, claudica-
tion or carotid stenosis). Further to this, we included the 
lifestyle factors of smoking (current or former), exces-
sive alcohol consumption (more than 14 units alcohol/
week)9 and physical inactivity (only sedentary activity)10 
as risk factors. We also recorded prehospital medication 
(yes/no) for treatment of any risk factor and ED. Level of 
education was identified as being basic, further or higher. 
The Scandinavian Stroke Scale (SSS) score on admission, 
mandatory to report in Denmark,11 was obtained from 
patients’ electronic medical records and categorised into 
three- stroke severity groups: mild (43–58), moderate 
(26–42) and severe (0–25) (table 2).12

Outcome definitions
ED was self- reported and assessed through a single ques-
tion: ‘Have you experienced problems with obtaining 
erections?’. The question was chosen to reflect if the 
men had ED prior to their admission for stroke. ED was 
defined as present if patients responded ‘yes’ and absent 
if patients responded ‘no’. Men who responded, ‘do not 
know’ were excluded from the main analysis. If ED was 
reported, patients were then asked about the duration of 
ED and if they had active or previous use of phosphodies-
terase type 5 (PDE5) inhibitors (ie, sildenafil or tadalafil) 
for treatment of ED.

Statistical analysis
Baseline characteristics were compared in men with and 
without ED and summarised as frequencies with percent-
ages or medians with 25th and 75th percentiles (table 1). 
Differences in baseline characteristics were identified 
using the χ2 test or Fisher’s exact test for categorical 

variables and the Wilcoxon test for continuous variables. 
The associations between each stroke risk factor and self- 
reported ED were tested with univariate logistic regres-
sion adjusted for age. The association between stroke risk 
factors (including age) and prevalent ED was assessed in 
a multivariable logistic regression model, and ORs with 
95% CIs were reported. The level of statistical signifi-
cance was set at 5%. All analyses were done by using SAS 
statistical software V.9.4 (SAS Institute).

A sensitivity analysis was performed in which patients 
who reported ‘do not know’ were categorised as ED 
patients to investigate the possible impact of these 
patients on the strength of association between the risk 
factors and prevalent ED.

RESULTS
Baseline characteristics
In total, 287 of the admitted patients who had a stroke 
were men (figure 2). ED was reported by 116 (40.4%), 
while 134 (46.7%) reported no ED and 37 (12.9%) 
responded ‘do not know’. The majority had ischaemic 
stroke (62.1% and 68.7%, in the ED and the non- ED 
group, respectively) (table 2). Median age was signifi-
cantly higher in patients with ED compared with patients 
without ED (75 years vs 68 years; p<0.001) (table 1). 
Patients with ED were more physically inactive than those 
without ED (p=0.04). In patients with ED, one in three 
(33.6 %) had noticed ED symptoms within 2–5.9 years, 
and 46 (39.7%) men received medical treatment (PDE5 
inhibitors) for ED. Preadmission use of antithrombotic 
medication and continuous positive airway pressure was 
significantly higher among patients with ED than those 
without (p=0.04 and p=0.03, respectively).

Risk factors
Increasing age was associated with an increased likelihood 
of prevalent ED. Men aged 71–80 had increased OR for 
ED (OR 3.93, 95% CI 1.84 to 8.37) compared with men 
60 years or younger. The OR increased in men aged 80 
years or older (OR 4.61, 95% CI 1.92 to 11.08) (figure 3). 
There was a non- significant trend towards an increased 
likelihood of prevalent ED with CVD as well as with other 
stroke risk factors: sleep apnoea, diabetes, hypercholes-
terolaemia and physical inactivity. We found no asso-
ciation between current or former smoking, excessive 
alcohol consumption or hypertension and an increased 
risk of ED (figure 3).

Stroke severity
The stroke severity on admission was mild, with a median 
SSS score of 56 and 55.5 (max score 58) in men with and 
without ED. 10 men (8.6%) with ED and 11 men (8.2%) 
without ED suffered from a moderate stroke (SSS score 
26–42) and 3 men (2.6%), respectively, 5 men (3.7%) 
suffered a severe stroke (SSS score 0–25). There was 
no significant difference in stroke severity between the 
groups (p=0.90) (table 2).

Table 2 International Classification of Disease 10th edition 
(ICD- 10) codes and Scandinavian Stroke Scale (SSS) score 
reported in the stroke study population according to erectile 
dysfunction (ED) status

Variables

Men without 
ED (n=134)
n (%)

Men with ED 
(n=116)
n (%) P value

ICD- 10 code

  I61* 13 (9.7) 8 (6.9) 0.21

  I63+I64† 92 (68.7) 72 (62.1)

  G45‡ 29 (21.6) 36 (31.0)

SSS score

  Median (25th 
and 75th 
percentile)

55.5 (48–58) 56 (50–58) 0.68

  Mild 118 (88.1) 103 (88.8) 0.90

  Moderate 11 (8.2) 10 (8.6)

  Severe 5 (3.7) 3 (2.6)

*Non- traumatic intracerebral haemorrhage.
†Ischaemic stroke and stroke without further specification.
‡Transient ischaemic attack.
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Sensitivity analysis
Several patients (37 men, 12.9%) responded ‘do not 
know’ to the question on ED. This could reflect reluc-
tancy in replying to the question, as ED may be stigma-
tising.4 5 However, the sensitivity analysis, in which these 
patients were categorised as having ED, demonstrated 
similar findings to those in the main analysis (online 
supplemental tables S1–S4).

DISCUSSION
In this post hoc analysis, we found self- reported ED to 
be high before the stroke or TIA, with four in 10 males 
affected. Increase in age was the only risk factor signifi-
cantly associated with ED in our population. Only a non- 
significant trend for association of prevalent ED with 
CV risk factors (CVD, sleep apnoea, diabetes, hypercho-
lesterolaemia and physical inactivity) was found, likely 
reflecting a generally high load of CVD in our population.

The strength of our study is the inclusion of a large 
and diverse stroke patient population early after stroke, 
reducing the risk of recall bias in prestroke ED. Some 
limitations may, however, apply. Due to this study being 
a post hoc analysis, the assessment of prevalent ED was 
done by response to a single question. The use of a veri-
fied self- administered questionnaire, for example, the 
5- item version of the International Index of Erectile 
Function (IIEF- 5),13 would have improved the assessment 
of ED status and should be used for future studies. One 
in eight men reported not to know if they had problems 
with obtaining an erection. Such a lack of report may 
result in an underestimation of ED prevalence as the non- 
responders were discarded from the primary analysis. The 
cognitive status of the patients following a stroke where 

only assessed in the regular neurological examination on 
admission in this study, and only if the patient was esti-
mated to provide informed consent they were included. 
However, minor cognitive deficits may have been present 
which could have influenced the patient’s response to the 
questionnaire. This study was a post hoc analysis in an 
observational study. The sample size was not high enough 
to detect and minor association between stroke, CV risk 
factors, and ED with a power of 0.8.

In our population, 4 in 10 men reported ED, which 
corresponds to previous studies on ED in patients who 
had a stroke.6 14 The prevalence of ED is known to 
increase markedly with age.15 In a study of 2126 US male 
participants, the prevalence of ED ranged from 5.1% in 
men aged 20–39 years to 70.2% in men aged 70 years and 
older.15 The prevalence of CV risk factors in men with ED 
was similar to the findings in our study in regard to hyper-
tension, hypercholesterolaemia and current smoking, 
but lower for diabetes, with 17.2% in the present and 
30.9% in the US study. Previous CVD was higher in the 
present study (38.9% vs 12.9%).15 The high age of our 
study population with a median of 75 years for men with 
ED and 68 years for men without ED introduces a general 
high frequency of CV in both groups decreasing power 
to identify specific associations in either group. However, 
when investigating ED in a younger stroke population 
(mean age 56.1±9.8 years) including 605 male patients 
who had a stroke, CV risk factors (hypertension, hyper-
cholesterolaemia, diabetes, current smoking and obesity) 
were significantly more prevalent in men with ED 
compared with men without ED.6 Increasing prevalence 
of risk factors with advancing age, rather than the ageing 
process itself, have been hypothesised to account for the 

Figure 3 ORs with 95% CI of erectile dysfunction (ED) by stroke risk factors. †Adjusted for age, hypertension, diabetes, 
hypercholesterolaemia, cardiovascular disease, current or former smoking, physical inactivity, sleep apnoea and excessive 
alcohol consumption. ‡Reference was men ≤60 years. §Prior myocardial infarction, prior stroke, claudication or carotid stenosis. 
||Current or former. ¶Only doing sedentary activity. **>14 units of alcohol/week.
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strong association between age and ED.5 16 It remains to 
be resolved if age itself, or the accumulation of risk factors 
with age, contributes to the strong association between ED 
and advanced age. The most common aetiology for ED is 
vasculogenic related to impaired endothelial function but 
may also include neurogenic, psychogenic, hormonal, 
cavernosal or drug- related issues.15 17 The endothelial 
dysfunction is considered to be the underlying pathology 
linking CVD and ED together (figure 1).18 In our study, 
the non- significant association between ED and modifi-
able CV risk factors does not necessarily imply that ED is 
not vasculogenic as the CV risk factors are present. Other 
causes of ED factors may, however, also apply.

We could not detect an association between ED and 
higher stroke severity, and this result reflects those previ-
ously reported.14 In men with ED, there was a more 
frequent use of antithrombotic and lipid- lowing medica-
tion, which could account for a lower risk of severe stroke, 
as secondary preventions were initiated prior to the stroke. 
A possible selection bias in our data may be that patients 
with moderate and severe stroke were less likely to be 
included in a questionnaire study based on the nature of 
their symptoms (aphasia or altered consciousness).

Addressing ED in male patients who had a stroke should 
be considered on discharge, due to a potential impact on 
the quality of life, in particular considering the high prev-
alence of ED in an elderly stroke population.19 Suffering 
a stroke may worsen pre- existing ED, also, ED may be 
caused by the stroke,14 or the poststroke medication, such 
as beta- blockers or antidepressant.17 In a cross- sectional 
survey, only one in two men with ED addressed their 
problems to a health professional.3 In our study, only 40% 
of the patients with ED were treated medically for ED with 
PDE5 inhibitors. The low number treated could reflect 
that men refrain from discussing ED, perhaps reflecting a 
stigma experienced with ED.4 5 Health professionals often 
fail to discuss sexuality with patients who had a stroke.20 
The importance of clinicians to include questions on 
sexual function in patients who had a stroke, to optimise 
treatment by avoiding beta- blockers and antidepressants 
if ED is reported, needs to be emphasised. Also, the use of 
PDE5 inhibitors in ED treatment poststroke is challenged 
by recommended restrictions in the use of PDE5 inhibi-
tors within the first 6 months from stroke, based on case 
reports of PDE5 inhibitors causing intracerebral haemor-
rhage.21 Conversely, PDE5 inhibitors have been hypoth-
esised to be protective of CV outcomes,22 and the safety 
of these drugs should be further investigated in patients 
who had a stroke.

Addressing ED in patients who had a stroke is of great 
importance since it could help to improve the quality of 
life for the patients, help doctors to avoid ED provoking 
drugs and advise on relevant ED treatments. Future 
studies of ED among patients who had a stroke should 
be done using a verified self- administered questionnaire, 
for example, the 5- item version of the IIEF- 5. It is also of 
interest to include a younger study population since the 
current results are not generalisable to this population.

In conclusion, 4 in 10 men reported the presence of ED 
prior to their stroke or TIA. We only found an association 
with age, but not with modifiable CV risk factors as this 
was present in both patient groups. In our population, 
prevalent ED did not serve as a marker for more severe 
stroke. However, it remains to be detected if patients with 
ED poststoke need a more intense risk factor modifica-
tion than patients without ED.
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