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Abstract
Background Sexual health related quality of life (SHRQoL) is an important pillar of health related quality of life (HRQoL). 
The aim of this study was to investigate sexual functioning in men and women with pulmonary hypertension (PH).
Methods and results In this cross-sectional study, a total of 78 patients were included, 49 were diagnosed with pulmonary 
arterial hypertension and 29 with chronic thromboembolic pulmonary hypertension (median age 53 [IQR: 46–67 years], 
66.7% female). All patients completed SHRQoL questionnaires; for women: ASEX, FSFI, and FSDS and for men: ASEX 
and IIEF. A PH-specific SHRQoL questionnaire was created based on 4 semi-structured interviews to investigate PH-specific 
barriers in sexuality. More than half of the patients experienced symptoms during sexual activity, mainly dyspnea (52.6%) 
and palpitations (32.1%). Sexual dysfunction was present, according to the FSFI-questionnaire, in 63.0% of women. All 
of the men experienced at least mild dysfunction in one of the domains of the IIEF and erectile dysfunction was present 
in 48.0%. Sexual dysfunction occurred more often in both men and women with PH than in the general population. PAH-
specific medication was not associated with sexual dysfunction, nor was subcutaneous or intravenous pump therapy (OR 
1.14, 95%-CI: 0.75–1.73). Diuretics were associated with sexual dysfunction in women (OR 4.01, 95%-CI: 1.04–15.41). Of 
all patients committed in a relationship, 69.0% would like to discuss sexuality with their healthcare provider.
Conclusion This study showed a high prevalence of sexual dysfunction in men and women with PH. It is important for 
healthcare providers to discuss sexuality with patients.
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Introduction

Pulmonary hypertension (PH) is a progressive disease 
affecting the pulmonary vasculature resulting in increased 
pulmonary vascular resistance and pulmonary arterial 
pressures. It is associated with high morbidity and mortality 
[1, 2]. Symptoms include progressive (exertional) dyspnea, 
fatigue, chest discomfort, palpitations, and cyanosis. Patients 
with PH are not only affected by physical symptoms, but 
also show decreased mental health, vitality and emotional 
and social functioning [3, 4]. Up to 80% of patients feel 
that family, friends, and colleagues do not understand their 
disease and its implications [5]. These factors contribute to 
a severely impaired health related quality of life (HRQoL) 
in patients with PH [3, 6, 7].

Sexual functioning is an important pillar of HRQoL 
and poor health, especially in chronic diseases, is 
accompanied by lower sexual satisfaction [8, 9]. Sexuality 
is a biopsychosocial phenomenon influenced by physical, 
psychological, and sociological factors. In PH, sexual 
health related quality of life (SHRQoL) is affected by 
multiple disease specific factors. First, patients experience 
worsening of cardiopulmonary symptoms during exertion. 
This could lead to discomfort or fear of symptoms during 
sexual activities. Second, impaired emotional and social 
functioning can result in sexual impairment. This can be 
aggravated by the feeling of patients that family or partners 
do not understand their disease. Patients experience low self-
esteem and an impaired body image, especially when pump 
therapy is involved. These two factors are known to play a 
major role in sexual function [10, 11]. Additionally, women 
in their reproductive age could experience fear of pregnancy 
as pregnancy is highly discouraged in women with PH.

Not only that, patients might experience difficulties in 
engaging in sexual activities. Nearly three-quarters of 
caregivers report a decrease in sexual activity following the 
diagnosis of PH [12]. Furthermore, 23% feels less close to 
their spouse and 18% saw their spouse more as a patient they 
had to care for than as a partner [12]. More than 95% of PH 
patients report difficulties expressing themselves in general, 
but also to share their experience with PH specialists or 
nurses [5]. We expect that this percentage will even be 
higher regarding sexual information as this is known to be 
considered a taboo or difficult to mention for both patient 
and caregiver [13, 14].

It is known that sexual functioning is impaired in patients 
with chronic diseases and cardiopulmonary conditions 
including chronic heart failure, coronary heart disease, 

adult congenital heart disease, interstitial lung disease, 
diabetes mellitus and systemic sclerosis [15–21]. The 
evidence regarding sexual functioning in PH remains very 
limited. Only two previous studies described impaired sexual 
functioning in women with PAH and to our best knowledge, 
no study previously described sexual functioning in men 
with PH [22, 23]. The aim of this study was to investigate 
sexual functioning in men and women with PH.

Study design and methods

Patients and study design

In this cross-sectional study, patients diagnosed with 
pulmonary arterial hypertension (PAH) and chronic 
thromboembolic pulmonary hypertension (CTEPH) were 
approached for inclusion in two PH expertise centers in 
The Netherlands between March 2021 and October 2022. 
Patients were eligible when the diagnosis was confirmed by 
right heart catheterization according to the contemporaneous 
ESC/ERS guidelines of 2015 [24]. We excluded patients 
who were < 18 or > 80 years old, who underwent PEA and 
had no residual PH or who were unable to read or understand 
the Dutch questionnaires or the informed consent form. 
The study protocol was approved by the medical ethical 
committee of both participating centers (MEC-2020-0709, 
Z21.045) and written informed consent was provided by all 
participants. This study was endorsed by the Dutch national 
patient community for pulmonary hypertension.

Patient assessment

Before the start of inclusion, four patients with different sex, 
disease etiology and therapy were asked to participate in a 
semi-structured individual interview regarding SHRQoL per-
formed by a respiratory physician and nurse specialist. The 
structure of the interview was determined by a pulmonary 
physician, nurse specialist and sexologist. The interview was 
constructed to elicit (1) sexual desire; (2) psychosocial fac-
tors influencing sexuality; (3) physical symptoms during sex-
ual activity; (4) self-esteem and body-image and (5) the need 
to discuss sexuality with a healthcare professional. Based on 
these interviews, we created a 10-item Dutch questionnaire, 
the Sexual health in Pulmonary Hypertension assessment 
(SePHia questionnaire). This assesses sexual health and prob-
lems in patients with PH and their wish to discuss sexuality 
with their healthcare providers.
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All patients visited the outpatient clinic and underwent 
physical examination by a pulmonary physician or cardi-
ologist, 6 min-walking test, and venous blood sampling for 
NT-proBNP. Participants were provided with questionnaires 
about general HRQoL and SHRQoL. General HRQoL was 
evaluated using the EmPHasis-10 questionnaire. It evaluates 
PH-specific symptoms based on 10 questions that are rated 
on a 5-point Likert scale. Higher scores represent worse 
HRQoL.

The Arizona Sexual Experience Scale (ASEX) assesses 
SHRQoL in both women and men. It consists of 5 questions 
that are rated on a 6-point Likert-scale (maximum score 
30; lower scores indicate worse SHRQoL) [25]. Sexual 
dysfunction is defined as a score < 11. Each question 
assesses one of the following domains: sexual drive, arousal, 
erection/lubrication, orgasm and orgasmic satisfaction.

The Female Sexual Function Index (FSFI) evaluates 
sexual desire and functioning in females. It consists of 
19 questions addressing six domains: desire, subjective 
arousal, lubrication, orgasm, satisfaction and pain. Questions 
are scored on either a 0-to-5 or 1-to-5 Likert scale. Low 
scores indicate worse sexual function and scores below 
26.55 indicate sexual dysfunction. The Female Sexual 
Distress Scale (FSDS) measures sexual distress during 
sexual intercourse [26]. It consists of 12 questions scoring 
from 0-to-4 with higher scores indicating worse SHRQoL 
(maximum score 48). Based on both the FSFI and FSDS, 
sexual dysfunction can be defined as FSDS ≥ 11 and 
FSFI ≤ 26.55 [27].

The International Index of Erectile Function (IIEF) 
scores sexual health in males based on 15 questions (score 
range 0–5; higher scores indicating better sexual function). 
It addresses orgasmic function, sexual desire, intercourse 
satisfaction, overall satisfaction and erectile function.

The EmPHasis-10, ASEX, FSFI, FSDS and IIEF 
questionnaires are validated for external use. Normative 
values were extracted from the validation studies of the 
individual questionnaires and the general sexual functioning 
report of the Dutch Rutgers’ foundation [25, 26, 28–30]. 
The population used by the Dutch Rutger’s foundation is a 
random sample of the Dutch population consisting of 17.248 
individuals. Forty-nine percent was male, 39% had higher 
education, 15.2% was single and 10–13% had a non-Western 
migration background [28].

Statistical analysis

Continuous variables are presented as mean ± standard 
deviation or median (interquartile range) depending on their 
distribution. Categorical variables are presented as counts 
(percentage). Subgroup differences for continuous vari-
ables were analyzed using an unpaired t test or Wilcoxon 

one sample test depending on normality. The chi-square 
test or Fisher’s exact test was used to compare categorical 
variables.

Multivariable logistic regression with adjustment 
for age and sex was performed to assess the relation 
between sexual dysfunction and clinical characteristics & 
medication use. For logistic regression, we chose to define 
sexual dysfunction according to the ASEX questionnaire 
as this questionnaire applies to both men and women. 
Statistical analysis was performed using SPSS (IBM 
Corp. Released 2017, IBM SPSS Statistics for Windows, 
Version 25.0. Armonk, NY: IBM Corp.). A two-sided p 
value of < 0.05 was considered significant.

Results

A total of 103 patients were approached for inclusion 
of which 85 wanted to participate in the study (Fig. 1). 
Seven patients who were initially willing to participate 
did not return the questionnaires (response rate 91.8%). 
A total of 78 patients were finally included in the study 
with a median age of 53 (46–67) years and 62.8% was 
female (Table 1). Forty-nine patients (61.2%) were diag-
nosed with PAH and 29 (37.2%) with CTEPH. Patients 
with CTEPH were older at baseline and had a higher BMI. 
There were no other demographic differences between 
PAH and CTEPH. Among all patients, 77.3% was in a 
committed relationship.

Fig. 1  Flowchart of inclusion and response
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Table 1  Baseline characteristics

6MWD 6 min walking distance, ACE angiotensin converting enzyme, ARB angiotensin receptor blocker, 
BMI body mass index, BPA balloon pulmonary angioplasty, COPD chronic obstructive pulmonary disease, 
ET-1 endothelin-1, NYHA New York Heart Association, P(A)H pulmonary (arterial) hypertension, PDE5 
phosphodiesterase 5, PEA pulmonary endarterectomy

Total
(n = 78)

PAH
(n = 49)

CTEPH
(n = 29)

p value

Demographic characteristics
Age, years 53 (46–67) 49 (39–58) 67 (53–74)  < 0.001
Sex, female (%) 52 (66.7) 35 (71.4) 17 (58.6) 0.246
BMI, kg/m2 27.4 (22.7–30.7) 26.6 (22.0–29.5) 28.7 (25.4–35.8) 0.005
PAH-subtype
 Idiopathic PAH (%) 17 (34.7) 17 (34.7)  – −
 Hereditary PAH (%) 9 (18.4) 9 (18.4)  – −
 Connective tissue disease (%) 7 (14.3) 7 (14.3)  – −
 Congenital heart disease (%) 7 (14.3) 7 (14.3)  – −
 Portopulmonary hypertension (%) 4 (8.2) 4 (8.2)  – −
 Other (%) 5 (11.9) 5 (11.9)  – −

Comorbidities
 Arterial hypertension (%) 15 (19.5) 9 (18.4) 6 (20.7) 0.771
 COPD (%) 5 (6.5) 1 (2.0) 4 (13.8) 0.056
 Coronary artery disease (%) 3 (3.9) 1 (2.0) 2 (6.9) 0.550
 Diabetes mellitus (%) 9 (11.7) 6 (12.2) 3 (10.3) 0.576

6MWD, m 471 ± 132 498 ± 115 425 ± 148 0.344
NT-proBNP, pg/mL 169 (76–477) 161 (76–525) 178 (76–419) 0.934
NYHA class 0.176
 I (%) 12 (15.4) 8 (16.3) 4 (13.8)
 II (%) 44 (56.4) 25 (51.0) 19 (65.5)
 III (%) 15 (19.2) 9 (18.4) 6 (20.7)
 IV (%) 7 (9.0) 7 (14.3) 0 (-)

In a committed relationship (%) 58 (77.3) 39 (81.3) 19 (70.4) 0.280
Same sex relationship (%) 5 (6.3) 3 (6.1) 2 (6.5) 0.827
EmPHasis-10 19 (10–28) 20 (11–31) 17 (8–24) 0.327
Medication use
Medication
 PDE5-inhibitor (%) 61 (78.2) 47 (95.9) 14 (48.3)  < 0.001
 ET-1 antagonist (%) 66 (84.6) 44 (89.8) 22 (75.9) 0.099
 Riociguat (%) 9 (11.5) 0 (–) 9 (31.0)  < 0.001
 Selexipag (%) 13 (16.7) 12 (24.5) 1 (3.4) 0.013
 Pump therapy (%) 17 (21.8) 16 (22.7) 1 (3.4) 0.052

  Intravenous (%) 9 (52.9) 8 (50.0) 1 (100) –
  Subcutaneous (%) 4 (23.6) 4 (25.0) 0 (–) –
  Lenus Pro © (%) 5 (29.5) 4 (25.0) 0 (–) –

PH-specific combination therapy  < 0.001
 No PH-specific therapy (%) 3 (3.8) 0 (–) 3 (10.3)
 Monotherapy (%) 11 (14.1) 4 (8.2) 7 (24.1)
 Dual therapy (%) 37 (47.4) 20 (40.8) 17 (58.6)
 Triple therapy (%) 27 (34.6) 25 (51.0) 2 (6.9)

Invasive CTEPH treatment – –
 BPA (%) 12 (42.9) 12 (42.9)
 PEA (%) 6 (23.1) 6 (23.1)

Diuretic use (%) 37 (47.4) 20 (40.8) 17 (58.6) 0.099
Other medication use
 Beta blocker (%) 14 (18.2) 8 (16.3) 6 (20.7) 0.760
 Calcium channel blocker (%) 9 (11.7) 4 (8.2) 5 (17.2) 0.273
 ACE inhibitor/ARB (%) 8 (10.4) 3 (4.1) 5 (17.2) 0.131
 Antidepressants (%) 3 (3.9) 2 (4.1) 1 (3.4) 0.702

Oxygen therapy (%) 12 (15.4) 5 (10.2) 7 (24.1) 0.128
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Problems before and during sexual activity

The results of the SePHia questionnaire are depicted in 
Table 2. Overall, 30.8% of the patients find it important 
to discuss sexuality in the doctor’s office. Men found this 
more important than women (46.2% vs 23.1%; p = 0.032). 
Strikingly, from the patients who are in a committed 
relationship, 69.0% of patients would like to discuss 
sexuality with their healthcare providers. Patients did not 
demonstrate a clear preference with whom they want to 
discuss sexuality (doctor, nurse specialist or sexologist). 
The majority of the patients experienced cardiopulmonary 
complaints during sexual activities. The most frequent 
symptom was dyspnea (52.6%), followed by palpitations 
(32.1%) and chest pain (10.3%). In 43.3% of the patients, 
these symptoms resulted in less sexual activity. Sexual 
interest was affected by the patients physical and mental 
condition in respectively 44.9% and 23.1% of the cases. 
Intravenous or subcutaneous pump therapy affected sexuality 
in respectively 17.6% and 8.3% of patients.

Sexual health related quality of life in women

Women with PH score significantly worse on arousal, sexual 
drive, lubrication and orgasm satisfaction compared to the 
normative population based on both the ASEX and FSFI 
questionnaires (Figs. 2 and 3). Based on the FSFI women 
with PH score worse on orgasm and pain scales, this high-
lights the broad range of sexual problems that women with 
PH face.

In the general Dutch population of women aged 
55–69 years, sexual dysfunction is present in 19% of the 
women [28]. Sexual dysfunction was present in 63.0% of 
the women with PH based on the FSFI questionnaire and in 
42.2% based on the combined scores of the FSFI and FSDS 
questionnaires.

Sexual health related quality of life in men

Sexual functioning is severely impaired in men diagnosed 
with PH and effects multiple domains of sexuality according 
to the ASEX questionnaire. Figure 2 shows that arousal, 
sexual drive, orgasmic function and orgasm satisfaction were 
significantly worse compared to the norm population.

In the general Dutch population, sexual dysfunction 
is present in at least one domain in 11% of men aged 
55–69 years [28]. In our study population according to the 
IIEF, 92.3% of the men diagnosed with PH experienced at 
least mild dysfunction in sexual desire and all men expe-
rienced decreased intercourse satisfaction (Fig. 4). Only 
12.0% of men experienced no dysfunction in overall satis-
faction and 42.3% had preserved orgasmic function. Erectile 
dysfunction was present in 48.0% of the patients.

Disease related factors associated with sexual 
dysfunction

Based on the ASEX questionnaire, sexual dysfunction 
is present in 25 patients (32.1%) of the total population. 
Factors associated with sexual dysfunction were identified 

Table 2  Results of the SePHia questionnaire in the overall population and for men and women separately

Total Women Men p value

Do you consider it important to discuss sexuality in the doctor’s office?, yes (%) 24 (30.8) 12 (23.1) 12 (46.2) 0.037
If yes, with whom do you prefer to discuss sexuality? 0.441
 Doctor (%) 12 (50.0) 6 (50.0) 6 (50.0)
 Nurse specialist (%) 13 (54.2) 7 (58.3) 6 (50.0)
 Sexuologist (%) 11 (45.8) 5 (41.7) 6 (50.0)

Does your physical condition as a consequence of PH affect your interest in sex?, yes (%) 35 (44.9) 26 (51.0) 9 (34.6) 0.173
Does your mental condition as a consequence of PH affect your interest in sex?, yes (%) 18 (23.1) 12 (23.5) 6 (23.1) 0.965
Do you experience the following symptoms during sex?
 Dyspnea (%) 41 (52.6) 25 (50.0) 16 (64.0) 0.251
 Palpitations (%) 25 (32.1) 19 (38.0) 6 (24.0) 0.225
 Chest pain (%) 8 (10.3) 5 (10.0) 3 (12.0) 0.791

Does the presence of symptoms result in less sex?, yes (%) 26 (43.3) 18 (45.0) 8 (40.0) 0.868
For patients receiving pump therapy
Does the presence of interavenous pump therapy negatively affect your sexual activities?, yes (%) 3 (17.6) 2 (20.0) 1 (14.3) 0.761
Does the presence of subcutaneous pump therapy negatively affect your sexual activities?, yes (%) 1 (8.3) 1 (14.3) – –
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using multivariable logistic regression adjusting for age 
and sex (Fig. 5). There was no difference in sexual dys-
function between different diagnostic groups. A signifi-
cant association with sexual dysfunction was found for 
BMI (OR 1.10, 95%-CI: 1.01–1.20) and NYHA-class 
(OR 2.07, 95%-CI [1.03–4.14]). The use of PH-specific 
therapy, more specifically the use of PDE-5 inhibitors, 
endothelin-1 antagonist, riociguat and selexipag was not 
associated with sexual dysfunction. Furthermore, receiv-
ing pump therapy did not affect sexual functioning in 
our population (OR 1.14, 95%-CI: 0.75–1.73). Patients 

who need oxygen therapy show a significantly higher risk 
for sexual dysfunction. The use of diuretics showed no 
association with sexual dysfunction in the overall popula-
tion (OR 2.82, 95%-CI: 0.91–8.68). However, when only 
women were analyzed, a significant association was found 
between diuretic use and sexual dysfunction (OR 4.01, 
95%-CI: 1.04–15.41). Besides diuretic use, no other sex-
related differences were observed.

Discussion

This study demonstrated severely impaired sexual functioning 
in both women and men with pulmonary hypertension 
compared to the general population. More than half of the 
included patients reported worsening of symptoms during 
sexual activity, with dyspnea being the most prominent. Up 
to two out of three patients consider sexuality an important 

Fig. 2  Radar plot comparing the difference in Arizona Sexual Expe-
rience Score (ASEX) between the normative population (blue) and 
patients diagnosed with pulmonary hypertension (orange) for men 

(left) and women (right). High scores indicate worse sexual health 
related quality of life

Fig. 3  Radar plot comparing the difference in Female Sexual Func-
tion Index (FSFI) score between the normative population (blue) and 
women diagnosed with pulmonary hypertension (orange). Low scores 
indicate worse sexual health related quality of life

Fig. 4  Presence of sexual dysfunction in men per domain according 
to the International Index of Erectile Function (IIEF) questionnaire
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issue that should be addressed during follow-up. Both men 
and women experienced a broad range of sexual problems, 
including lower sexual drive, arousal, orgasm, orgasm 
satisfaction and impaired lubrication or erectile function.

Patients with chronic diseases are often confronted with 
sexual dysfunction [31]. Factors that play a role in this 
include symptoms, disabilities, low self-esteem and negative 
body image due to the disease and visible scars or devices, 
worsening of symptoms and fear of pregnancy. In respiratory 
medicine, sexual dysfunction was found in patients suffering 
from a broad range of diseases from asthma to lung cancer 
[32, 33]. In patients with COPD, sexual dysfunction was 
highly prevalent and negatively impacted HRQoL [34]. 
The same was demonstrated in PH as lower SHRQoL is 
associated with worse HRQoL [23].

Patients with PH are confronted with a number of 
factors that influence their biopsychosocial wellbeing 
and thus sexuality. Deterioration of cardiopulmonary 
symptoms during sexual activities was reported by the 
majority of patients. The discomfort of these complaints 
as well as the fear for worsening of symptoms or possible 
complications could lead to decreased interest in sex and 
sexual satisfaction. Intercourse and orgasm satisfaction 
are significantly lower in women with PH compared to 
the normative population and all men in our cohort report 
decreased intercourse satisfaction.

Research on sexuality in PH is scarce, and sexuality has 
only been described in women with PAH so far. One study 
showed a prevalence of 71.8% for sexual dysfunction in 
women with PAH based on the FSFI questionnaire [22]. 
In this study, we found sexual dysfunction in 63.0% of the 
women based on the FSFI. Using the combined score of 
the FSFI and the FSDS resulted in a lower prevalence of 
sexual dysfunction (42.2%). The FSDS is a measurement 
of sexual distress. A possible explanation for the difference 

in sexual dysfunction between the FSFI and the combined 
FSFI & FSDS is that despite the presence of impaired sexual 
function, some patients may not be distressed about this.

All male patients reported sexual dysfunction in at least 
one domain. This is higher than for example in patients with 
COPD [34]. A possible explanation for this could be that 
respiratory symptoms might be more severe in patients with 
PH and that PH patients are relatively younger at the time 
of diagnosis. Erectile dysfunction has a high prevalence of 
42–75% in patients with cardiac disease [35]. This is similar 
to the 45.5% we found in our PAH and CTEPH population. 
However, in our population erectile dysfunction might even 
be underestimated as the majority of patients is treated with 
a PDE-5 inhibitor which improves erectile function.

We found no difference in SHRQoL between patients 
with PAH and CTEPH. Higher BMI and NYHA-class were 
associated with sexual dysfunction. Individual PH-specific 
oral medication did not affect sexuality. Banerjee et al. did 
find worse FSDS scores in women treated with intravenous 
or subcutaneous prostanoids [23]. Our study could not 
reproduce these findings as intravenous or subcutaneous 
therapy was not associated with sexual dysfunction. 
Diuretics were not associated with sexual dysfunction in 
men, but they were associated with sexual dysfunction in 
women. This could be due to impaired lubrication as a side-
effect. Oxygen therapy was associated with a severe increase 
in sexual dysfunction, possibly due to nasal cannulas that can 
pose difficulties, but it also reflects more severe underlying 
disease.

Despite the high prevalence of disease-related sexual dys-
function, sexuality is often not discussed by healthcare profes-
sionals or patients. It is known that both patients and health-
care providers find it difficult to talk about sexuality [36]. In 
our questionnaire, especially patients who are in a committed 
relationship expressed the need to discuss sexuality with their 

Fig. 5  Risk of sexual dysfunc-
tion for clinical characteris-
tics and PH-specific therapy, 
adjusted for age and sex. 
*Reference: pulmonary arterial 
hypertension. 6MWD 6 min-
walking distance, BMI body 
mass index, NYHA New York 
Heart Association, PDE-5 phos-
phodiesterase-5



 Clinical Research in Cardiology

1 3

healthcare providers. This emphasizes the need of patients to 
discuss sexuality and healthcare providers should take initia-
tive in the screening for sexual dysfunction. In a survey among 
Dutch cardiologists, only 16% stated to discuss sexuality with 
their patients. Of all patients, only 2% was referred for help with 
a sexual problem [37]. In a survey among patients with chronic 
coronary artery disease, only 3% of men and 18% of the women 
thought they were adequately informed about sexuality and their 
disease. It however also reports that sexual dysfunction was 
more likely to be discussed with men than with women [38]. 
Sexual health remains a taboo in healthcare, while the problem 
among patients with PH is real. Patients, especially those who 
are in a committed relationship, do express the wish to discuss 
sexuality in function of their disease. One of the reasons that 
doctors don’t discuss sexuality with their patients could be that 
they think that there are no interventions for sexual dysfunction. 
However, sexological healthcare was found to be beneficial in 
patients with chronic diseases [39]. Furthermore, doctors can 
provide adequate information and take away fears that patients 
could deal with that withholds them from engaging in sexual 
activities. Healthcare providers should take initiative in this and 
have to proactively discuss sexuality with their patients to pro-
vide them with adequate information regarding sexuality and 
refer them to a sexologist if needed [40].

Strengths and limitations

This is one of the only studies investigating SHRQoL 
in patients with PH and, to our knowledge, the first to 
investigate sexual dysfunction in men. We used semi-
structured interviews to extract PH-specific difficulties with 
sexuality. SHRQoL was assessed using multiple validated 
questionnaires. The SePHia-questionnaire was constructed 
to evaluate specific problems based on the semi-structured 
interviews. There are also some limitations. In our study 
population, a relatively large proportion of patients is in 
NYHA-class I or II, sexual dysfunction might therefore 
be underestimated. We were not able to perform stratified 
analysis for different PAH etiologies or due to limited sample 
size able to correct for other factors than age and sex such 
as beta blocker use. This study was performed in patients 
with PAH and CTEPH; it might therefore not be completely 
generalizable to other types of PH.

Conclusion

The majority of men and women with PAH and CTEPH 
experience symptoms during sexual activities, the most 
prevalent symptom being dyspnea. Up to 69% of patients 
want to discuss sexuality with their healthcare provider. 
Sexual dysfunction and distress are present in more than 
half of the patients. It is therefore important for doctors and 

(specialized) nurses to discuss sexuality with patients to 
adequately inform the patients and refer them for specialized 
sexological healthcare if necessary.

Acknowledgements The authors would like to thank respiratory physi-
cians L.M. van den Toorn, P.P. Chandoesing and the specialized PH 
nurses Jolande Ooijevaar, Lieke de Roest and Miriam Kap at the Eras-
mus MC and respiratory physicians J.J. Mager, S. Boerman and the 
specialized PH nurses Ingrid Verheul and Maud van der Wijden at the 
St. Antonius Hospital for their contribution to this study.

Author contributions Conceptualization, PH, HP, CK, AvdB, MP 
and KB; Patient inclusion, CK, MP, KB; Data curation, PH and DS; 
Formal analysis, PH; Supervision, AvdB, MP and KB; Writing-
original draft, PH and DS; Writing-review and editing, PH, DS, HP, 
CK, AvdB, MP and KB. All authors read and approved the manuscript. 
P.M.H. and K.A.B. had full access to all the data in the study and take 
responsibility for the integrity and the data analysis.

Funding This research project was supported by the Dutch Patient 
Association for Pulmonary Hypertension and an unrestricting research 
grant by Johnson&Johnson—Actelion pharmaceuticals. Study design, 
data collection, data-analysis and writing of the manuscript was 
performed without involvement of the sponsors.

Data availability The data are available from the corresponding author 
on reasonable request.

Declarations 

Conflict of interest The authors declare no conflict of interest.

Open Access This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article's Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article's Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http:// creat iveco mmons. 
org/ licen ses/ by/4. 0/.

References

 1. Benza RL, Miller DP, Barst RJ, Badesch DB, Frost AE, McGoon 
MD (2012) An evaluation of long-term survival from time of 
diagnosis in pulmonary arterial hypertension from the REVEAL 
Registry. Chest 142(2):448–456

 2. Benza RL, Miller DP, Gomberg-Maitland M, Frantz RP, Foreman 
AJ, Coffey CS et al (2010) Predicting survival in pulmonary arte-
rial hypertension: insights from the registry to evaluate early and 
long-term pulmonary arterial hypertension disease management 
(REVEAL). Circulation 122(2):164–172

 3. Delcroix M, Howard L (2015) Pulmonary arterial hypertension: 
the burden of disease and impact on quality of life. Eur Respir Rev 
24(138):621–629

 4. Wryobeck JM, Lippo G, McLaughlin V, Riba M, Rubenfire M 
(2007) Psychosocial aspects of pulmonary hypertension: a review. 
Psychosomatics 48(6):467–475

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Clinical Research in Cardiology 

1 3

 5. Zhai Z, Zhou X, Zhang S, Xie W, Wan J, Kuang T et al (2017) The 
impact and financial burden of pulmonary arterial hypertension on 
patients and caregivers: results from a national survey. Medicine 
96(39):e6783

 6. Mathai SC, Suber T, Khair RM, Kolb TM, Damico RL, Hassoun 
PM (2016) Health-related quality of life and survival in pulmo-
nary arterial hypertension. Ann Am Thorac Soc 13(1):31–39

 7. Shafazand S, Goldstein MK, Doyle RL, Hlatky MA, Gould MK 
(2004) Health-related quality of life in patients with pulmonary 
arterial hypertension. Chest 126(5):1452–1459

 8. Flynn KE, Lin L, Bruner DW, Cyranowski JM, Hahn EA, Jeffery 
DD et al (2016) Sexual satisfaction and the importance of sexual 
health to quality of life throughout the life course of U.S. adults. 
J Sex Med 13(11):1642–1650

 9. Verschuren JE, Enzlin P, Dijkstra PU, Geertzen JH, Dekker R 
(2010) Chronic disease and sexuality: a generic conceptual frame-
work. J Sex Res 47(2):153–170

 10. Wallwiener S, Strohmaier J, Wallwiener LM, Schönfisch B, Zipfel 
S, Brucker SY et al (2016) Sexual function is correlated with body 
image and partnership quality in Female University students. J Sex 
Med 13(10):1530–1538

 11. Woertman L, van den Brink F (2012) Body image and 
female sexual functioning and behavior: a review. J Sex Res 
49(2–3):184–211

 12. Guillevin L, Armstrong I, Aldrighetti R, Howard LS, Ryftenius 
H, Fischer A et al (2013) Understanding the impact of pulmonary 
arterial hypertension on patients’ and carers’ lives. Eur Respir Rev 
22(130):535–542

 13. Saunamäki N, Andersson M, Engström M (2010) Discussing 
sexuality with patients: nurses’ attitudes and beliefs. J Adv Nurs 
66(6):1308–1316

 14. Fennell R, Grant B (2019) Discussing sexuality in health care: a 
systematic review. J Clin Nurs 28(17–18):3065–3076

 15. Barsky JL, Friedman MA, Rosen RC (2006) Sexual dysfunction 
and chronic illness: the role of flexibility in coping. J Sex Marital 
Ther 32(3):235–253

 16. Schwarz ER, Kapur V, Bionat S, Rastogi S, Gupta R, Rosanio S 
(2008) The prevalence and clinical relevance of sexual dysfunc-
tion in women and men with chronic heart failure. Int J Impot Res 
20(1):85–91

 17. Opić P, Roos-Hesselink JW, Cuypers JA, Witsenburg M, van den 
Bosch A, van Domburg RT et al (2013) Sexual functioning is 
impaired in adults with congenital heart disease. Int J Cardiol 
168(4):3872–3877

 18. Fløe A, Hilberg O, Wijsenbeek M, Bendstrup E (2017) Erectile 
dysfunction is a common problem in interstitial lung diseases. 
Sarcoidosis Vasc Diffuse Lung Dis 34(4):356–364

 19. Wabrek AJ, Burchell RC (1980) Male sexual dysfunction associ-
ated with coronary heart disease. Arch Sex Behav 9(1):69–75

 20. Thomas AM, LoPiccolo J (1994) Sexual functioning in persons 
with diabetes: Issues in research, treatment, and education. Clin 
Psychol Rev 14(1):61–86

 21. Gao R, Qing P, Sun X, Zeng X, Hu X, Zhang S et al (2021) 
Prevalence of sexual dysfunction in people with systemic sclero-
sis and the associated risk factors: a systematic review. Sex Med 
9(4):100392

 22. Oliveira L, Chiavegato LD, Arakaki JSO, Reis AÓS, Melo AMA, 
Vieira EB et al (2021) Prevalence of sexual dysfunction in women 
with pulmonary hypertension and associated factors. Heart Lung 
50(5):714–719

 23. Banerjee D, Vargas SE, Guthrie KM, Wickham BM, Allahua M, 
Whittenhall ME et al (2018) Sexual health and health-related 
quality of life among women with pulmonary arterial hyperten-
sion. Pulm Circ 8(4):2045894018788277

 24. Galiè N, Humbert M, Vachiery JL, Gibbs S, Lang I, Torbicki 
A et al (2016) 2015 ESC/ERS Guidelines for the diagnosis and 
treatment of pulmonary hypertension: The Joint Task Force for 
the Diagnosis and Treatment of Pulmonary Hypertension of the 
European Society of Cardiology (ESC) and the European Res-
piratory Society (ERS): Endorsed by: Association for European 
Paediatric and Congenital Cardiology (AEPC), International 
Society for Heart and Lung Transplantation (ISHLT). Eur Heart 
J 37(1):67–119

 25. McGahuey CA, Gelenberg AJ, Laukes CA, Moreno FA, Del-
gado PL, McKnight KM et al (2000) The arizona sexual experi-
ence scale (ASEX): reliability and validity. J Sex Marital Ther 
26(1):25–40

 26. Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra 
A (1997) The international index of erectile function (IIEF): a 
multidimensional scale for assessment of erectile dysfunction. 
Urology 49(6):822–830

 27. ter Kuile MM, Brauer M, Laan E (2006) The Female Sexual Func-
tion Index (FSFI) and the Female Sexual Distress Scale (FSDS): 
psychometric properties within a Dutch population. J Sex Marital 
Ther 32(4):289–304

 28. Graaf; Hd, Wijsen C. Seksuele gezondheid in Nederland 2017. 
Delft: Seksuele Gezondheid in Nederland/Leefstijlmonitor, Rut-
gers i.s.m. RIVM; 2017.

 29. Wiegel M, Meston C, Rosen R (2005) The female sexual function 
index (FSFI): cross-validation and development of clinical cutoff 
scores. J Sex Marital Ther 31(1):1–20

 30. Rosen RC, Cappelleri JC, Smith MD, Lipsky J, Peña BM (1999) 
Development and evaluation of an abridged, 5-item version of the 
International Index of Erectile Function (IIEF-5) as a diagnostic 
tool for erectile dysfunction. Int J Impot Res 11(6):319–326

 31. Basson R, Rees P, Wang R, Montejo AL, Incrocci L (2010) Sexual 
function in chronic illness. J Sex Med 7(1 Pt 2):374–388

 32. Soto Campos JG, Rojas Villegas J, Padilla Galo A, Marina 
Malanda N, Garcia Rivero JL, Pinedo Sierra C et al (2017) Impact 
of asthma on the sexual functioning of patients. A case-control 
study. Arch Bronconeumol 53(12):667–674

 33. Lindau ST, Surawska H, Paice J, Baron SR (2011) Communication 
about sexuality and intimacy in couples affected by lung cancer 
and their clinical-care providers. Psychooncology 20(2):179–185

 34. Collins EG, Halabi S, Langston M, Schnell T, Tobin MJ, Laghi F 
(2012) Sexual dysfunction in men with COPD: impact on quality 
of life and survival. Lung 190(5):545–556

 35. Rastogi S, Rodriguez JJ, Kapur V, Schwarz ER (2005) Why do 
patients with heart failure suffer from erectile dysfunction? A 
critical review and suggestions on how to approach this problem. 
Int J Impot Res 17(Suppl 1):S25-36

 36. Dune TM (2012) Sexuality and physical disability: exploring the 
barriers and solutions in healthcare. Sex Disabil 30:247–255

 37. Nicolai MP, Both S, Liem SS, Pelger RC, Putter H, Schalij MJ 
et al (2013) Discussing sexual function in the cardiology practice. 
Clin Res Cardiol 102(5):329–336

 38. Bedell SE, Duperval M, Goldberg R (2002) Cardiologists’ discus-
sions about sexuality with patients with chronic coronary artery 
disease. Am Heart J 144(2):239–242

 39. Kedde H, Van De Wiel HB, Schultz WC, Vanwesenbeek WM, 
Bender JL (2010) Efficacy of sexological healthcare for people 
with chronic diseases and physical disabilities. J Sex Marital Ther 
36(3):282–294

 40. Nusbaum MR, Hamilton CD (2002) The proactive sexual health 
history. Am Fam Physician 66(9):1705–1712



 Clinical Research in Cardiology

1 3

Authors and Affiliations

Paul M. Hendriks1,2 · Diederik P. Staal3 · Hester Pastoor4 · Corine I. A. Kolpa1 · Annemien E. van den Bosch2 · 
Marco C. Post3,5 · Karin A. Boomars1

 * Karin A. Boomars 
 k.boomars@erasmusmc.nl

1 Department of Respiratory Medicine, Erasmus 
MC, University Medical Center Rotterdam, Doctor 
Molewaterplein 40, 3015 GD Rotterdam, The Netherlands

2 Department of Cardiology, Erasmus MC, University Medical 
Center Rotterdam, Rotterdam, The Netherlands

3 Department of Cardiology, St. Antonius Hospital, 
Nieuwegein, The Netherlands

4 Department of Obstetrics and Gynaecology, Division 
of Reproductive Endocrinology and Infertility, Erasmus 
MC, University Medical Center Rotterdam, Rotterdam, 
The Netherlands

5 Department of Cardiology, Utrecht University Medical 
Center, Utrecht, The Netherlands


	Sexual function is impaired in women and men with pulmonary hypertension
	Abstract
	Background 
	Methods and results 
	Conclusion 
	Graphical abstract

	Introduction
	Study design and methods
	Patients and study design
	Patient assessment
	Statistical analysis

	Results
	Problems before and during sexual activity
	Sexual health related quality of life in women
	Sexual health related quality of life in men
	Disease related factors associated with sexual dysfunction

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements 
	References


