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ABSTRACT Pulmonary arterial hypertension (PAH) is a rare, debilitating and rapidly progressive disease.
Although there have been important medical advances in PAH management, the search for a cure
continues. Despite an increased understanding of the disease, data on the wider effect of PAH on patients
and carers, beyond the clinical symptoms, are still limited. In order to explore this, a large-scale
international survey investigated four key areas affected by PAH (physical and practical, emotional, social,
and information needs) and provides new insight into patients’ and carers’ experiences of living with the
disease. The results from the survey highlight not only the limited ability of patients to carry out everyday
tasks, but also the financial impact and social isolation experienced by both patients and carers. The study
confirmed that a decline in a patient’s World Health Organization functional class, which indicates an
increase in clinical severity of the disease, is associated with greater limitations. Results from the survey
demonstrate the need for multidisciplinary PAH management and a comprehensive standard of care to
assess and improve all aspects of well-being for both patients and carers. In addition, they underline the
need for updated PAH guidelines that address these needs.
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Introduction
Pulmonary arterial hypertension (PAH) is a rare condition characterised by increased pulmonary vascular
resistance and arterial pressure ultimately leading to right heart failure and death [1]. PAH symptoms
include dyspnoea, fatigue, chest pain, syncope and peripheral oedema [2]. Although significant advances
have been made regarding the understanding of the disease and its treatment, it remains a devastating,
progressively debilitating disease [1, 3–6].
Research into the impact that PAH has on the lives of patients beyond the clinical symptoms of the disease
is limited, and there is virtually no information regarding the impact that PAH has on carers. Measurements
of health-related quality of life (QoL) in PAH patients have been reported in a number of studies, and many
of these have shown severe impairments in several or all dimensions [7]. However, the majority of these
studies used instruments not specifically developed for PAH, and standard generic QoL measures or tools
specific to lung or heart disease may not properly reflect the clinical status of PAH [7, 8].
A high prevalence of depression and anxiety in PAH patients has been described in several studies. Reported
rates were between 20% and 40% for anxiety [9–11] and between 21% and 55% for depression [9, 11–14],
with the exception of one study that reported a lower rate of 8% [10]. Moreover, neuropsychological tests
identified cognitive sequelae in 59% of PAH patients, most frequently impairments in motor function
(57%) and memory (41%) [11].
Data on other important aspects regarding the impact of PAH on patients’ lives are scarce. It is known that
the proportion of PAH patients unable to work due to their PAH is considerable; reported figures range
between 45% [9] and 71% [15]. Therefore, the socioeconomic impact of PAH is likely to merit further
exploration [7]. Concerns regarding intimacy is another issue frequently reported by patients and partners,
but no research has been carried out in this area [7].
Qualitative interviews have recently been used to investigate patient’s experiences of living with PAH, and
overarching themes have emerged. These were ‘‘coping with uncertainty’’ and ‘‘moving on with life’’ in one
study [16], and ‘‘holding back’’ and ‘‘re-defining life’’ in a second study [17]. Qualitative interviews
conducted in view of the design of a pulmonary hypertension (PH)-specific tool to measure QoL identified
the following PH-specific issues: socialising/interaction with others; being understood, accepted and valued;
self-esteem; independence (financial and physical); and security [18].
This position statement has been developed following an International PAH Patient and Carer Survey that
investigated the impact of PAH on patients and carers, beyond the clinical symptoms of the disease. This is
the first large-scale survey to not only explore the perspective of PAH patients, but also that of carers. The
purpose of this position paper is to provide an overview of the survey results and to consider the
implications of these findings on the future management of PAH for both patients and carers, which will
involve healthcare professionals (HCPs) and other specialists.
In order to address this, an international, large-scale, self-reported survey was conducted, using market
research methodologies. Four key areas that are affected by PAH were explored: the physical and practical
impact; the emotional impact; the social impact; and information needs and provisions. The aims of the
survey were to improve the understanding of patients’ and carers’ experiences of living with PAH, to inform
the scientific community, and to gather evidence to illustrate the need for a more comprehensive standard
of PAH care in the future.
A multidisciplinary steering committee of PAH specialist physicians and nurses, as well as patient group
representatives, led the development of the survey content and the analysis of results to ensure medical and
practical relevance. The survey was conducted in five European countries, providing an international
perspective, and was composed of two phases: a qualitative survey based on one-to-one interviews with
patients and carers to identify themes to explore further; and a quantitative survey using opinion-based
questionnaires to evaluate the impact of PAH beyond the clinical symptoms. Patients and carers were
approached by national patient organisations and by HCPs managing PAH patients. UK versions of the
questionnaires are available as supplementary material.

Key findings from the international survey
A total of 455 respondents participated in the survey, which included 326 PAH patients and 129 carers.
Among the carers, 55% were the spouse or partner of the PAH patient. 21% and 18% cared for a child or a
parent, respectively, and 5% and 1% were other family members or friends of the PAH patient, respectively.
As the evaluation of the survey results was performed anonymously, it was not possible to determine
whether any of the carers cared for a patient who also responded to the survey.
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TABLE 1 Demographic characteristics of the respondents

Subjects n
Mean age years
Females %
Country
France
Germany
Italy
Spain
UK
Type of PAH
Idiopathic PAH
Family history of PAH
PAH associated with CTD
PAH associated with CHD
PAH associated with HIV
PAH associated with another disease
Not sure
WHO/NYHA functional class
I
II
III
IV

Patients

Carers

326
52
74

129
52
56

70
97
81
45
33

(21)
(30)
(25)
(14)
(10)

29 (22)
11 (9)
50 (39)
31 (24)
8 (6)

160 (49)
16 (5)
42 (13)
39 (12)
7 (2)
42 (13)
20 (6)

70
5
13
18

(54)
(4)
(10)
(14)

15 (12)
8 (6)

16 (5)
163 (50)
111 (34)
36 (11)

4
40
55
30

(3)
(31)
(43)
(23)

Data are presented as n (%), unless otherwise stated. PAH: pulmonary arterial hypertension; CTD: connective
tissue disease; CHD: congenital heart disease; WHO: World Health Organization; NYHA: New York Heart
Association.

Demographic characteristics of the respondents are summarised in table 1. The mean age was 52 years both
for patients and carers; 74% of patients and 56% of carers were female. Idiopathic PAH was the most
common aetiology, and most patients were in World Health Organization functional class II or III. The key
findings of the survey are described below.

PAH has a significant physical and practical impact on the daily lives of patients and carers
The physical and practical impact of PAH can vary greatly on a daily basis, and performing everyday tasks
can be challenging. Patients reported that their physical activities were severely restricted due to PAH, with
56% describing how PAH has a very significant impact on their daily lives. The key areas of life affected by
PAH were physical activities, employment/work, travel and social opportunities, dealing with domestic
work/household chores, and relationship issues. As expected, a decline in patients’ functional class was
associated with a greater impact on many aspects of daily life for both patients and carers, with a high
proportion of patients with severe disease (functional class III and IV) and their carers reporting a very
significant impact on their lives. Caring for a patient with PAH can be physically draining and this is
reflected by 57% of carers feeling that PAH has a profound effect on day-to-day living, often resulting in
exhaustion (43%), due to extra tasks and responsibilities.
PAH is associated with a significant financial burden
The issue that patients felt most concerned or frustrated about was the impact of PAH on their
employment. Most patients (85%) reported that their work or employment had been affected by PAH. The
ability of the carers to work was also impacted, with 29% of carers feeling that their work had been affected
by caring for someone with PAH. Not surprisingly, this reduction in ability to work due to PAH had major
consequences on overall household incomes, with both patients (73%) and carers (35%) reporting a major
impact on finances (fig. 1), leaving many families with below average incomes.
PAH has a considerable impact on intimacy and relationships
Many patients and carers noted a loss of intimacy and diminished sexual relationships due to PAH, which
declined further as functional class worsened. Almost all patients reported that their sex lives were severely
affected, mainly due to low self-esteem (30%) and being unable to physically exert themselves (23%). Nearly
three-quarters (72%) of carers who were partners of PAH patients reported a decrease in sexual
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100

Patients
Carers

Patients/carers affected %

90
80

85%

70

73%

60
50
48%

40
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35%
29%

10

13%
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employment

Inability
to work

Reduction in
household income#

FIGURE 1 Impact of pulmonary arterial
hypertension on work and employment
for patients and carers. #: participants
were not asked for net or gross income
so results assumed to be after tax.

relationships, mainly due to their partner’s lack of interest since developing PAH and their own fear of
making the patient more ill. As a consequence, one in five carers reported feeling less close to their spouse
(23%) and feeling that their spouse saw them more as a carer than as a lover (18%). The impact on sexual
relationships increased with a decline in functional class, with virtually all carers affected (93%) when caring
for PAH patients in functional class IV, and 66% of functional class IV patients experiencing a loss of libido
often or very often.

PAH has a heavy burden on emotional and social well-being
Patients and carers frequently reported that PAH has a heavy burden on their social and emotional wellbeing. Patients described feelings of frustration (35%), anger (24%) and low self-esteem (22%), as well as
feeling misunderstood (26%) and worthless (22%) (fig. 2). Around one-quarter of patients reported
gaining little pleasure from the activities they used to enjoy and some felt fearful or frightened. Two-thirds
of carers reported feeling fearful of what the future holds for their relative and 22% often or very often felt
stressed as a result of the care they needed to provide (fig. 2). Furthermore, one-fifth of carers were
uncertain about what to do for their patient (19%), or were concerned about either not doing enough for
their patient (21%) or not doing well enough as a carer (20%). The qualitative interviews revealed that onethird of carers and over half of patients (55%) felt socially isolated due to the lack of understanding of PAH
among family and friends, as well as the general public. Almost one-third of carers also experienced no
understanding of their situation when they informed other people about being a carer (29%). Despite these
difficulties, carers tend to prioritise the patients’ emotions above their own, and 61% of carers found that
this had a very significant impact on their daily life. On average, in a normal month, carers spent as much
time on activities for their patient as on activities for themselves. Although one-third of carers found no
fulfilment in being a carer, they also reported many positive aspects, with 92% of carers feeling that they are
contributing to the patient’s QoL and nearly two-thirds feeling that caring had brought them closer as a
couple or family.
Patients and carers need more information on the wider impact of PAH
It became clear during the qualitative interviews that patients and carers require more information on the
wider impact of PAH. Feedback from the patients suggests there is a lack of information on the emotional
impact of the disease and, although this information is often given verbally at the time of diagnosis, physical
aspects of the disease were frequently the main focus. This is reflected by over one-third (36%) of patients
reporting that they require more information about depression and other emotional consequences of PAH
(fig. 3). In addition, patients wish to receive more information on treatment options (67%), the disease
itself (61%) and administrative consequences of PAH (55%) (fig. 3). Patients look to patient organisations
to support their information (66%) and emotional (30%) needs, but many are not directed to this
important source of support by their HCPs. Similar information is requested by carers of PAH patients and
they actively seek information from a variety of sources. Carers are keen to receive regular updates on their
relative or the patient they care for and express an interest in receiving information on specialists involved
in PAH care, social and financial support, and emotional consequences of living with PAH. Moreover, both
patients and carers indicated that information should be provided in a staggered manner.

Implications for the future management of PAH
The results from this international survey illustrate the profound impact PAH has on all aspects of life, both
for patients and carers. A replica of this survey taken by PAH patients and carers in the USA confirmed

538

DOI: 10.1183/09059180.00005713

IMPACT OF PAH | L. GUILLEVIN ET AL.

Never

Rarely
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Often

Very often

a)

Often/very often
Feeling frustrated (n=303)

23

Feeling misunderstood (n=303)

28

16

30

Little pleasure in activities
previously enjoyed (n=308)

25

21

28

Feeling angry (n=311)

24

22

31

14

Low self-esteem/confidence (n=309)

33

Feeling worthless (n=307)

35
0

28

15

23

20

40

35%

11

26%

19

7

26%

17

7

24%

14

8

22%

13

9

22%

15

30

21

12

22
60

80

100

PAH patients %
Often/very often
b)

Afraid of what the future holds
for my relative (n=126)

7 7

Stressed between my caring role
and other responsibilities (n=124)

22

29

Think I should be doing more
for my relative (n=124)

31

19

21

30

25

Feel I have no choice but to look
after my relative (n=121)

27
0

14

29
20

40

12

2

22%

10

11

21%

12

9

21%

13

7

20%

25
60

66%

20

34

54

Feel I could do a better job
as a carer (n=122)

35

80

100

Carers %
FIGURE 2 Frequency of emotions experienced by a) pulmonary arterial hypertension (PAH) patients and b) their carers.

these observations, with over 60% of both patients and caregivers reporting a very significant impact of
PAH on their lives and good agreement on the key aspects of life that were most affected by the disease [19].
Qualitative studies on patient and partner/carer experiences of living with advanced colorectal cancer,
rheumatoid arthritis and asthma have identified similar issues to those discussed here. For patients, these
included the need for honest communication and knowledge about their disease and prognosis, making
changes to their work and consequent financial difficulties [20], and feeling alone because the disease is not
visible to others and almost impossible to understand for someone not suffering from it [21]. Partners of
patients reported making substantial changes to most aspects of their daily life, including work in some
cases [22], an increased burden of responsibility and daily chores [20], and a negative impact on intimacy
[20, 22]. They also described feelings of fear or isolation due to friends or acquaintances disappearing [20],
and expressed their desire to receive more information on available support [22].
In accordance with the findings from this survey, high rates of anxiety/depression have been reported in
patients with advanced nonsmall cell lung cancer [23], rheumatoid arthritis [24, 25] and severe asthma [26].
Moreover, a negative impact of chronic disease on patients’ mental function [24, 27], role, emotional or
social functioning [24, 28, 29], and both the intensity and quality of sexual relationships [30] has been
described. With regards to family caregivers and other family members, high levels of stress, which are
associated with reduced caregiver QoL [31], and decreased mental health-related QoL [32] have been
documented. Of note, in diseases such as advanced cancers and asthma, attempts to lower stress and
improve QoL and emotional function by structured multidisciplinary interventions have shown promising
results both for patients [33–36] and carers [34].
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Information about treatment
options/drugs used for PAH therapy

67%
61%

Information about the disease
Information about the administrative
consequences of the disease

55%
52%

Information about travel
Information about depression,
anxiety risk and other emotional
consequences

36%

FIGURE 3 The main information needs
for 317 patients with pulmonary arterial
hypertension (PAH).

Considering these data and the findings of this survey, it is the opinion of the Pulmonary Hypertension
Associations of Europe, the UK and the USA that a number of initiatives are required to ensure there is a
comprehensive standard of care in the management of PAH. Such initiatives are essential to improve the
physical, practical, emotional and social well-being of PAH patients and carers, and to address their
information needs. Optimal management of PAH requires a coordinated approach from a multidisciplinary
team of HCPs and other specialists, including physicians, nurses, social workers, psychologists and patient
organisations. This research has highlighted the significant impact that caring for someone with PAH has on
the carer themselves. Therefore, it is imperative that future initiatives ensure that the carer is also given due
consideration and that their needs are addressed as part of the patient’s multidisciplinary package of care. It
is also important to emphasise that the disease burden of PAH (practical, physical, emotional and social)
increases significantly with a decline in functional class. It is critical that awareness of the non-physical
impact of PAH is raised amongst HCPs, including the effect it has on patients and carers.
Therefore, future PAH guidelines should strongly emphasise the need to provide more information on all
aspects of PAH to both patients and carers. Moreover, it should be recommended that patients and their
carers are pro-actively referred to sources of additional support depending on their individual needs, e.g.
adequate psychological support, occupational counselling or administrative advice.
Patient organisations have emerged as a key resource for providing information and support to both
patients and carers; therefore, it is important that relationships are strengthened between HCPs and patient
groups. Patients under specialist care, and their carers, should be directed to patient groups early after
diagnosis in order to gain further support and information and access to the PAH community. Stronger
links between patient groups and HCPs can support the development and timely provision of appropriate
information on topics beyond the physical impact of the disease. Results from the survey revealed that the
information that patients would like to receive at diagnosis was related to the disease itself and its treatment,
and that this differed from the type of information they would like to receive at later stages (1, 3 and
6 months, and o12 months post-diagnosis). This may mean that information on physical and practical,
emotional, social and financial aspects may be more appropriate at follow-up visits, rather than at diagnosis
when patients may be overwhelmed with information. HCPs should receive training on how best to tailor
and communicate information to the patient.
The results of this survey have major implications for the scope of care provided to patients with PAH. They
demonstrate that PAH guidelines need to be updated to reflect the multidimensional care necessary to
address the physical and practical, emotional, social and information needs of both patients and carers,
alongside their clinical needs.

Conclusion
The International PAH Patient and Carer Survey provided invaluable insight into the wider impact of PAH.
The immense burden imposed by PAH exacts an emotional toll on both patients and carers, resulting in a
wide range of negative emotions. Many patients and carers feel concerned about what the future may hold,
highlighting the clear need to address the psychosocial needs of both patients and their carers. Living with
PAH is difficult and its impact on QoL is far-reaching. It is imperative that patients and carers are aware
that the burden of PAH goes beyond the clinical symptoms and feel confident in requesting support from
the appropriate healthcare/patient groups to address the physical and practical, social, emotional and
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financial aspects of the disease. This study is an important step towards improving all aspects of life for PAH
patients and their carers and providing care that meets these needs.
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