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ABSTRACT

Objective: Pulmonary arterial hypertension (PAH) is a rare and life-threatening disease well-marked by under
diagnosis, delayed diagnosis and atypical treatments. Few data are available on the quality of life (QoL) and
psychosocial characteristics of patients with PAH. Our aim is to describe the impact of psychological factors on
the health-related quality of life (HRQoL) of treated PAH patients in a cross-sectional study.
Methods: Consecutive patients presenting at our Competency Centre for PAH were recruited. The aetiology, New
York Heart Association (NYHA) stage, haemodynamics, 6-min walk distance (6MWD), delta SPO, (Pulse oxi-
meter oxygen saturation; baseline lowest value during 6-min walk test (6MWT), current treatments and psy-
chological history were recorded. HRQoL, anxiety, depression and coping strategies were explored using self-
administered questionnaires (SF-36, HADS, STAI-Y, CHIP and WCC).
Results: A total of 55 patients were included. The HRQoL of PAH patients was poor with altered results on
several scales. Anxiety and depression were high and coping was focused on medical information strategies.
Multivariate analysis indicated a positive relationship between 6MWD and the Physical Composite Score for QoL
(p = 0.004), as well as a negative relationship between delta SPO, and the Mental Composite Score (p = 0.02),
irrespective of other known prognostic factors (such as haemodynamics at right heart catheterization).
Depression and Trait-Anxiety were associated with a lower physical (p = 0.001) and mental (p < 0.001) QoL,
respectively.
Conclusions: Psychological factors impact the HRQoL of treated patients. A longitudinal and qualitative study
should refine these results.

Trial Registration: Clinical trial N*: NCT01380054.

1. Introduction

cardiovascular effects of PAH are well documented. Though overall
prognosis has improved [3], mortality remains high. At all stages of

Pulmonary arterial hypertension (PAH) is a rare disease character-
ized by progressive elevation of pulmonary arterial pressure leading to
right-side heart failure and was previously thought to occur primarily
among women [1]. In the beginning of PAH, symptoms remain vague
(fatigue, shortness of breath on exertion, exercise limitations) and pa-
tients may consult several doctors before being diagnosed. In 2006,
there were approximately 1700 PAH patients in France and between 15
and 50 cases per million individuals worldwide [2]. Thirty years ago,
the life-expectancy of a patient with PAH was only 3 years after diag-
nosis. Today, treatments have been developed and the physical/

PAH, patients are faced with a serious medical and psychosocial si-
tuation that can have potentially life-altering consequences (interrup-
tion of professional activity, sedentary life-style, high risk of morbidity
and mortality during pregnancy). Most researchers insist on the need
for longitudinal studies [4] and many publications start with the words:
“PAH is a devastating or debilitating disease...” [4-7].

In the literature, the terms “health status”, “health-related quality of
life” and “quality of life” are used interchangeably [8]. For the purposes
of this paper, we retain a definition of HRQoL derived from the WHO
definition of QoL [9]: HRQol is defined as an individual's perception
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concerning his/her own health, integrating impacts related to diseases
or treatments on his/her QoL [10]. Due to lack of consensus, many
HRQoL questionnaires actually measure self-perceived health status
[11].

Current literature on the psychological characteristics and HRQoL
of PAH patients is composed of small studies, often targeting specific
populations or patient association members [12-14]. This can be linked
to difficulties in recruiting patients who have chronic disease, but with
a short life-expectancy, resulting in many studies that are cross-sec-
tional and of short duration [15]. In addition, the fact that women are
usually overrepresented in PAH studies (from 81 to 88% of cases)
[4,6,16-19] may bias results concerning emotional responses focussed
on anxiety, depression or QoL [20]. Depression is nearly always in-
vestigated using self-questionnaires sent to the patient's home, whereas
these symptoms merit a face to face clinical evaluation [21-23]. Fi-
nally, with a few rare exceptions [12,17], most such studies focussing
on psychological disorders involve no or few psychologists and/or re-
searchers in psychology. In incident patients, HRQoL is a prognostic
marker in PAH [24] and today, international guidelines recommend
improving PAH-related QoL and providing psychological management
[1]. It is therefore time to focus on studies involving multidisciplinary
teams, including professionals in psychology, as well as more re-
presentative populations.

The objectives of the PAH and Psychological factors (HyPsy) study
were to investigate the impact of psychological factors on HRQoL, the
association between HRQoL and the evolution of PAH, as well as the
evolution of HRQoL. In this report, we describe the cross-sectional
analysis of HRQoL in the HyPsy study population and the psychome-
dical characteristics of the patients at the time of study inclusion.

2. Methods
2.1. Patients and study design

The Montpellier Hospital became the Regional Competency Centre
for PAH in Languedoc-Roussillon (France) in 2008. Following this,
patients rapidly requested socio-psychological help. Taking into ac-
count the scarcity of data, at the end of a meeting involving the referent
pulmonologist for PAH, a psychologist and the French Association of
PAH patients, the decision to implement a prospective study was taken,
beginning in May 2011.

Consecutive patients with idiopathic, post-embolic, familial PAH or
PAH associated with various diseases were recruited (Groups I and IV of
the last ESC/ERS classification [25]). The criteria for the definition of
the disease (mean pulmonary arterial pressure (mPAP) > 25 mmHg,
pulmonary capillary wedge pressure (Pcwp) < 15 mmHg, right ven-
tricular pressure (RVP) > 3 wood units, presence of ventilation-per-
fusion (V/Q) scan mismatches for group IV) were derived from the
recommendations of the 5th World Congress on PAH (Nice, France,
March 2013) [26]. The inclusion criteria were: age 18-80 years; pre-
valent or incident cases (newly diagnosed, stable for = 3 months);
specific NYHA functional class severity I to IV; not operable; not re-
ceiving psychological care in the Competency Centre. The exclusion
criteria included: low cardiac output [cardiac index < 2 L/min/m?];
pre-mortem state; and cognitive impairments.

The anticipated duration of participation was 48 months. The pa-
tients were seen every 3 months to assess their clinical and psycholo-
gical state. Ethics committee approval for the study was granted by the
Committee for the Protection of Persons, South-Mediterranean III, (re-
ference number: 2011.04.01). All patients gave their written informed
consent to participate in the study.

2.2. Data collection

The initial medical assessment was carried out by the clinician re-
sponsible for the study. The medical data collected included: NYHA

functional class; comorbidities (psychotropic medications); specific
treatments for PAH; long term oxygen therapy, 6MWD (at rest and
minimal pulse oximeter oxygen saturation (SPO,), distance and Borg
dyspnoea visual scale score); echocardiography; and haemodynamic
parameters recorded at right heart catheterization (RHC). A psycho-
socio-demographic questionnaire was completed by all patients. Given
the current lack of French validated questionnaires for the PAH popu-
lation, we chose general-population tools (which additionally enabled
comparison with other, better-known, serious diseases), validated in
French, and which previously demonstrated published utility in PAH
populations [16,17,21]. All questionnaires were completed in the pre-
sence of the project psychologist.

The Medical Outcomes Study 36-item Short Form Heath Survey (SF-
36), version 1.0, is a generic HRQoL scale which explores physical,
emotional and social health status [27] and is well-validated in French
[28]. It evaluates eight dimensions of health: (i) physical functioning;
(ii) role limitations due to physical health problems; (iii) bodily pain;
(iv) general health; (v) vitality; (vi) social functioning; (vii) role lim-
itations due to emotional problems; and (viii) mental health. The
physical composite score (PCS) and mental composite score (MCS),
summarize these eight dimensions. The lower the score, the poorer the
HRQoL.

Anxiety and depression were studied with the Hospital Anxiety and
Depression Scale (HADS) [29] and the State-Trait Anxiety Inventory
(STAI-Y) [30], both validated in French [31-34]. The HADS detects
anxiety and/or depression, evaluates their severity and avoids confu-
sion with somatic illnesses (non-cases: 0-7; possible cases: 8-10;
probable cases: 11-21). The global score was also taken into account:
no anxio-depressive disorders: 0-14; presence of anxio-depressive dis-
orders: 15-42 [35]. The STAI-Y evaluates anxiety and differentiates
trait (TA) from state anxiety (SA) (very high anxiety > 65,
high = 56-65, average = 46-55, low = 36-45, very low <= 35). TA
can be defined as personality disposition, a relatively stable tendency to
feel stress. SA can be defined as fear induced temporarily by situations
perceived as dangerous.

Coping refers to the thoughts and actions we use to deal with a
situation in order to master or tolerate stress. Coping strategies were
studied with the Ways of Coping Check List (WCC), which is linked to a
stressful event [36] and the Coping with Health Injuries and Problems
(CHIP) scale, specific to health-related problems [37]. Both were vali-
dated in French [38,39]. The CHIP scale was constructed for patients
with cancer and revised for patients suffering from other somatic dis-
eases. Normative data for study comparisons are provided in the
manual [40]. It includes four sub-scales: ‘Distraction’ defined as: at-
tempts to think of more agreeable things; ‘Instrumental’: strategy linked
to the search for medical information; ‘Emotional’: focus on emotional
aspects linked to the state of health (anger, frustration, worry, etc.);
‘Palliative” alleviates the unpleasant aspects of the situation (taking
care of oneself, sleeping, etc.). The WCC identifies, from a stressful si-
tuation not linked to the disease (divorce, moving, conflict, etc.), stra-
tegies which have been used to confront the situation. It includes three
sub-scales for coping (problem-focused, emotion-focused, search for
social support).

2.3. Statistical analysis

Quantitative variables derived from the descriptive analysis are
expressed as means * standard deviation and qualitative variables as
numbers and percentages. Due to non-normal distributions and a rela-
tively small number of patients in our cohort, we decided to dichot-
omise the PCS and MCS scores, in order to obtain greater statistical
power and a clearer clinical interpretation. Given that pertinent SF-36
cut offs do not currently exist, we chose a statistic, reproducible option:
the cut-offs were defined as the PCS and MCS medians (36.92 and
43.46, respectively). Two logistic regression models were then estab-
lished to model the relationships between psychological and clinical



variables and the two scores. For more clinical pertinence, the pre-
dictive variables were divided between two models, the first containing
the psychological parameters and the second the medical parameters.
Univariate analyses were carried out and all variables with a p
value < 0.15 were retained for multivariate logistic analyses. For these
two analyses, the final models with variables significant at p < 0.05
were obtained after a stepwise selection procedure. In order to relate to
clinical practice, a complete multivariate model was built to test the
relative weights of the psychological and medical groups of data
available to clinicians and to help them further consider pertinent cri-
teria associated with HRQoL.

3. Results
3.1. Study population

A total of 75 potentially eligible subjects were selected. To avoid
bias, thirteen patients already receiving psychotherapy by the psy-
chologist responsible for the study were excluded, two refused to par-
ticipate and five were not eligible due to their inability to read. Thus, a
total of 55 consecutive patients were included in the study (mean age:
57.8 + 15.3years; 64% female): 14.5% were involved in a profes-
sional activity, 58% lived with someone and 22% were newly diag-
nosed (incident cases) (Table 1). From a medical perspective, the pa-
tients included were fairly representative of the population usually
described for PAH (1). > 50% were in functional classes I-II and the

Table 1
Demographic and clinical characteristics of the patients with PAH.

Characteristics PAH patients (N = 55)
Age (years) 57.8 = 15.3
Sex (F), n (%) 35 (64)
Professional activity (4 on sick leave), n (%) 8 (14.5)
Lower than high school education, n (%) 28 (51)
Living with someone, n (%) 32 (58)
Patient association members, n (%) 13 (23)
Psychotropic medications (past or present)**, n 32 (58)
(%)
Among whom patient association members, n 10 (77)

(%)

Psychiatric monitoring in the past/present, n (%) 11 (20)/1 (0.5)

Table 2

Quality of life and psychological characteristics of the patients with PAH.

Characteristics

PAH patients (N = 55)

HADS Anxiety and depression
General score (disorders/no
disorders) n (%)
Non-cases (A/D), n (%)
Possible cases (A/D), n (%)
Probable cases (A/D), n (%)

28 (51)/27 (49)

23 (42)/32 (58)
20 (36)/14 (25)
12 (22)/9 (16)

Among whom patient association members, n 5(39)
(%)
Group I PAH (%)/CTEPH (IV) 78.2/21.8
PAH treatments, n (%)
No treatment 102
Monotherapy 21 (38)
Bitherapy 23 (42)
Tritherapy (ERA, IPDE-5, PGI2) 9 (16)
Calcium channel blockers 102
Oxygen, n (%) 24 (44)
Co-morbidities, n (%) 38 (69)

Incident/prevalent, n (%)
NYHA I/1I/111/1V, n (%)
Cardiac output (I/min)

12 (22)/43 (78)
8 (15)/25 (45)/19 (35)/3 (5)
53 £ 1.9

mPAP (mmHg) 46.1 = 14.5
Pcwp (mmHg) 9.3 = 3.6
RAP (mmHg) 8.0 = 4.4
PVR (Wood's units) 10.0 = 6.6
Distance (6MWD) 382 = 33.2
Min 6MWD SpO., (%) 84.9 * 10.6
Max 6MWD Borg score 4.8 = 2.7

PAH: pulmonary arterial hypertension; CTEPH: chronic thromboembolic pulmonary hy-
pertension; PAP: pulmonary arterial pressure; Pcwp: pulmonary capillary wedge pressure;
RAP: right arterial pressure; PVR: pulmonary vascular resistance; 6MWD: 6-min walk
distance.

* Mean = SD.

* Both antidepressants, benzodiazepines and neuroleptics.

=+ Before or/and at inclusion and for 3 months minimum.

=+ Group I (“idiopathic”) and IV (“chronic thromboembolic”).

Anxiety 8.7 = 4.7
Depression 6.16 + 3.9

STAI-Y State Anxiety 482 £ 75
Women/Men 46.9 * 7.3/50.4 £ 7.5

Very mild/mild/moderate/severe/
very severe, n (%)
STAI-Y Trait Anxiety.,
Women/Men
Very mild/mild/moderate/severe/
very severe, n (%)
CHIP Coping with health injuries and

0/22 (40)/22 (40)/10 (18)/1 (2)

50.5 £ 14.0
49.2 £ 11.5/52.8 = 12.8
10 (18)/10 (18)/13 (24)/14 (25)/8 (15)

problems..
CHIP Distraction 27.3 £ 6.6
CHIP Palliative 26.1 = 4.8
CHIP Information 30.4 = 6.2
CHIP Emotional 251 £ 7.5
WCC Coping with a stressful event..
WCC Problem 26.3 * 5.6
WCC Emotion 23.2 £ 5.8
WCC Social support 20.5 * 5.5
SF-36 Quality of Life..
Physical functioning 46.3 = 26.2
Role-physical 40.4 = 38.6
Bodily pain 58.4 = 26.1
General health 39.8 + 18.6
Vitality 45.6 = 17.8
Social functioning 60.9 = 25.8
Role-emotional 48.4 = 42.4
Mental health 56.0 = 18.6
PCS 37.1 = 8.03
MCS 42.4 = 109

* Mean *+ SD; PCS: physical composite score; MCS: mental composite score.

mean 6MWD # SD was 382 + 33 m. The haemodynamic parameters
for those patients who were already being treated (58% receiving bi- or
tritherapy) corresponded to severe PAH (pulmonary vascular resistance
of 10.0 = 6.6 Wood's units) but with conserved cardiac output
(Table 1).

3.2. HRQoL and psychological aspects

PAH-related QoL was poor and the mean values for PCS
(37.1 + 8.03) and MCS (42.4 = 10.9) were particularly low. “Bodily
pain” (58.4 + 26.1) and “Social Functioning” (60.9 + 25.8) were the
dimensions where patients had the highest scores (Table 2).

The use of the SF-36 enabled us to make comparisons with other
severe, disabling and better known diseases, using the SF-36 manual
[28]. Compared to cancer or left heart failure, PAH-related QoL was
poorer, particularly in: 1- Physical Functioning: Cancer (68.6 + 23.5),
LHF (59.8 + 25.8), PAH (46.3 *= 26.2); 2- General Health: Cancer
(50.3 + 21.3), LHF (49.8 + 19.0), PAH (39.8 + 18.6); 3- Emotional
Role: Cancer (67.9 *= 39.5), LHF (62.0 + 40.8), PAH (48.4 + 42.4).

Before the onset of PAH and upon inclusion, 58% of patients had
used or still used psychotropic drugs (Table 1). One-fifth (20%) had
followed a psychological or psychiatric plan. As concerns patient as-
sociations, our clinical experience is that membership is more likely
during the final stages of the disease, and is linked with a higher use of
psychological care or psychotropic drugs. In terms of absolute values,
our data support this observation (77% vs. 58%), but remain insignif-
icant (p = 0.20) and underpowered (208 patients would be required to
show significativity for this difference). The HADS sub-scales showed



that 41% of patients suffered from probable or possible depression and
58% from probable or possible anxiety (Table 2). The total score in-
dicated that 51% of PAH patients suffered from an anxio-depressive
disorder. The mean values for TA (50.5 *= 14.0) and SA (48.1 + 7.5)
were particularly high, especially for men [(SA, women (46.9 = 7.3),
men (50.4 = 7.5)]; [(TA, women (49.2 = 11.5), men
(52.8 * 12.8))]. More than half (60%) of the patients had a moderate
to very high SA and 64% had a moderate to very high TA. In addition,
58% of individuals had a SA < TA, which according to the authors'
recommendations for interpretation suggests that these individuals felt
better in their immediate environment (hospital and psychological
space).

To cope with stressful events, PAH patients mainly had strategies
focussed on problems (26.3 = 5.6), similar to French norms
(27.3 £ 5.8) [43]. Regarding strategies used to cope with the disease,
they used mainly information coping strategies (30.4 * 6.2). The
distraction (27.3 *= 6.6), palliative (26.1 * 4.8) and emotional sub-
scales (25.1 *= 7.5) were high as compared with normative data pro-
vided by the CHIP manual [40].

3.3. Logistic regression

The following psychological parameters were selected for logistic
regression analysis following univariate analysis: TA, HAD depression,
HAD total, CHIP D, I, E and WCC scores for predicting the PCS, and SA,
TA, HAD anxiety and depression, HAD total, CHIP D, I and E scores for
predicting the MCS (Table 3). Logistic regression analysis revealed a
significant negative relationship between depression and PCS: an in-
crease of 1 in the depression score brought about a 32% decrease (1/
0.76 = 1.32) in the odds of having a high PCS, that is to say greater
than the median [adjusted Odds ratio (aOR) = 0.76, 95%CI: 0.64-0.90;
p = 0.001]. A patient with a high depression score had a lower prob-
ability of having a high physical QoL. Similarly, an increase of 1 in the
TA score led to a 16% decrease in the odds of having a high MCS
[aOR = 0.86, 95%CI: 0.80-0.93; p < 0.001]. The higher the anxiety
score, the lower the odds of the patient having a high mental QoL
(Table 3).

Regarding clinical parameters, variables with p values < 0.15 at
univariate analysis were selected for the logistic regression analysis: the
6MWD and NYHA class for predicting the PCS; cardiac output, 6MWD,
NYHA class and delta SpO, > 4% for predicting the MCS (Table 4).
Multivariate analysis showed a significant positive relationship be-
tween 6MWD and PCS [aOR = 1.08, 95%CI: 1.03-1.14; p = 0.004] (a

Table 3
Psychological parameters: univariate and multivariate analyses.

Table 4
Medical parameters: univariate and multivariate analyses.

QoL PCS determinants MCS determinants
Univariate analysis cOR  95%CI P cOR  95%CI p
Treaments PAH, n  0.89 [0.42-1.85] 0.74 0.74 [0.35-1.56] 0.43
mPAP 1.00 [0.96-1.04] 1.00 0.98 [0.95-1.02] 0.42
Pcwp 0.95 [0.81-1.12] 0.57 0.88 [0.74-1.05] 0.16
Cardiac output 1.22 [0.89-1.68] 0.23 0.77 [0.55-1.08] 0.13
oD 0.89 [0.74-1.06] 0.20 0.97 [0.82-1.13] 0.66
Distance 1.08 [1.03-1.15] 0.004* 1.05 [1.00-1.10] 0.03
(6MWD)
NYHA 0.048 0.19
Mvs1 0.59 [0.10-3.57] 0.57 0.13 [0.01-1.23] 0.08
MvsI 0.12  [0.02-0.79] 0.03 0.08 [0.01-0.83] 0.03
Vsl 0.17 [0.01-2.98] 0.22 0.07 [0.00-1.73] 0.10
Delta SPO, 0.92 [0.23-3.66] 0.91 0.19 [0.04-0.86] 0.03
Multivariate aOR  95%CI P aOR  95%CI p
Distance 1.08 [1.03-1.15] 0.004
(6MWD)
Delta SPO, 0.18 [0.04-0.81] < 0.02

cOR: crude Odds-ratio; aOR: adjusted Odds-ratio; 6MWD: 6-min walk distance; PCS:
physical composite score; MCS: mental composite score; CI: confidence intervals.

* Included in the multivariate analyses.

* Units = 10 m

= = 4% vs < 4%.

10 m increase in the walking distance led to a 8.4% increase in the odds
of having a high PCS) and a significant negative relationship between
delta SpO, = 4% and MCS: the odds of having a high MCS were almost
6 times lower in patients with a Delta SpO2 (variation of SPO, during
6MWT) = 4% [aOR = 0.18, 95%CI: 0.04-0.81; p = 0.02] (Table 4). In
other words, a patient with a low blood oxygen concentration had a
lower probability of having a high MCS.

In order to relate all these multivariate results to clinical para-
meters, HAD depression and 6 MWD values were pooled in the same
multivariate model and both “tended” to remain related to PCS
([aOR = 0.85, 95%CI: 0.71-1.01; p = 0.07] and [aOR = 1.01, 95%CIL:
1.00-1.01; p = 0.06]). Moreover, the TA score and Delta Sp02 = 4%
were pooled together and remained significantly related to MCS
([aOR = 0.81, 95%CIL: 0.69-0.94; p = 0.01] and [aOR = 0.02,
95%CI: < 0.01-0.59; p = 0.02]).

QoL PCS determinants MCS determinants

Univariate analysis cOR 95%CI P cOR 95%CI P

STATE anxiety 0.95 [0.88-1.02] 0.172 0.86 [0.77-0.94] 0.0009
TRAIT anxiety 0.95 [0.91-0.99] 0.021 0.86 [0.79-0.92] < 0.0001
HAD anxiety 0.93 [0.83-1.05] 0.243 0.74 [0.63-0.88] 0.0003
HAD depression 0.77 [0.66-0.91] 0.002 0.66 [0.53-0.81] < 0.0001
HAD total 0.91 [0.84-0.98] 0.017 0.78 [0.69-0.88] < 0.0001
CHIP distraction 1.05 [1.01-1.10] 0.010 1.04 [1.00-1.08] 0.051
CHIP information 1.03 [0.99-1.08] 0.123 1.05 [1.00-1.09] 0.035
CHIP palliative 0.98 [0.94-1.02] 0.436 0.99 [0.95-1.03] 0.625
CHIP emotional 0.97 [0.93-1.01] 0.137 0.93 [0.89-0.97] 0.002
WCC problem 1.10 [0.99-1.23] 0.069 1.00 [0.95-1.16] 0.34
WCC emotion 0.97 [0.89-1.07] 0.628 0.96 [0.87-1.05] 0.36
WCC support 1.00 [0.91-1.11] 0.887 0.95 [0.85-1.05] 0.28
Multivariate aOR 95%ClL P aOR 95%CI P

HAD depression 0.76 [0.64-0.090] 0.001

Trait anxiety 0.86 [0.80-0.093] < 0.001

cOR: crude Odds-ratio; aOR: adjusted Odds-ratio; PCS: physical composite score; MCS: mental composite score; CI: confidence intervals.

* Included in the multivariate analyses.



4. Discussion

We juxtaposed HRQoL with disease descriptors (such as cardiac
output or 6MWD) and to data related to the patient her/himself (such as
psychological factors and personality traits) [1]. PAH patients have a
poor physical HRQoL, with a large majority suffering from anxio-de-
pressive problems and using more problem-focused strategies to cope
with daily stress and more information strategies to cope with the
disease. In our study, logistic regression analyses showed that patients
who had severe depression or a high trait anxiety had a lower PCS and
MCS, respectively, which persisted when taking into account clinical
variables. Conversely, patients with a longer 6MWD had a better phy-
sical HRQoL, whereas those with higher oxygen desaturation had a
worse mental HRQoL.

4.1. HRQoL

In the literature, the PAH-related QoL of women was compared with
the norms for the general female population and indicated physical and
emotional limitations [4]. In our study, compared to HRQoL for cancer
or left heart failure, PAH-related QoL was poor. The PAH patients en-
rolled were also younger (Cancer: 64.7 years; LHF: 69.7 years; PAH
57.8 years) [28]. Notably, shortness of breath is the most disabling
symptom in PAH as it is in LHF. Bodily Pain was a dimension where our
patients had a higher score. Thus, their HRQoL did not appear to be
altered by physical suffering, despite receiving certain treatments with
potentially painful side-effects (jaw pain, headache, nausea, diarrhoea,
leg cramps, as well as pain and infection at the intra venous site).

4.2. Anxiety and depression

Over half of our PAH patients suffered from an anxio-depressive
disorder. McCollister et al. showed that 15% of patients had serious
depression and 40% had mild to moderate symptoms [6]. A second
study on patient association members demonstrated that 33% suffered
from mental disorders, which increased with functional class severity
[12]. Such patient association member studies are suggested to un-
derestimate the true levels of anxio-depressive disorders in the PAH
population [14]; however, our results, though insignificant, do not
support such a pattern. Shafazand et al. further reported that patients
on prostacyclin were less anxious and depressed than others [4]; the
duration of treatment with prostacyclin (an unstable pharmacological
product associated with multiple and potentially severe side effects)
and the treatment of psychopathological disorders was not reported.
Harzheim et al. showed that 22.8% of patients suffered from moderate/
severe depression or anxiety disorders [41]. Anxiety and depression
were not associated with survival. It is possible that depression and
anxiety may subside over time because of survival, improvement or
disease stability. In our study, less than half of the patients were in the
worst NYHA classes (III-IV).

As concerns the STAI-Y questionnaire, PAH patients appeared to
have more psychological disorders than other patient groups [34]. PAH
progression may lead to treatment changes or intensification at a
rhythm exceeding that required for patient adaptation. In cancer, pro-
gression has been well described and anxiety is strong because patients
can represent certain aspects of the future (hair loss, vomiting, etc.). In
contrast, in PAH, patients suffer from not knowing what is going to
happen to them, which likely increases their fear [13] (which is po-
tentially further amplified by a delay in diagnosis of three years or
more) [2]. Suddenly, patients are faced with this poorly known diag-
nosis hallmarked by complex physiopathology and medications that are
potentially unknown not only for them, but also for their GP and/or
pharmacists. All these aspects have the potential to elicit fear and an-
xiety. Unexpectedly at inclusion, PAH patients included in the present
study did not have a higher state anxiety (SA) than usual (TA), despite
having to wait for assessments required for prognosis, such as right

heart catheterization or cardiac MRI (Magnetic Resonance Imaging).
We hypothesize therefore that they are reassured by the multi-
disciplinary management tailored for them in a competency centre, not
only because the personnel had knowledge of their disease, but also
probably because they met other patients suffering from the same dis-
ease. Our current understanding is that feeling you are a “unique case”
is likely to be a strong source of anxiety. Men with PAH appeared to be
more anxious than women suffering from PAH. It is possible that this
original result is due to the nature of our sample: in our study, females
represented 64% of the study population, while in the literature, from
81% to 88% of patients are female [4,6,16-19]. PAH can lead to severe
handicap and disability (job loss and lack of autonomy that restricts
daily life activities to the point where basic tasks, like showering, be-
come impossible, etc.). Finding a place and sense in life at home might
be difficult and anxiogenic for most disabled patients.

Unsurprisingly, anxiety was related to MCS and one could have
expected the same for depression, but the latter was mainly associated
with PCS. Depression symptoms can include low mood but also energy
changes and psychomotor retardation. In a previous study, the poorer a
patient's Physical Functioning is, the greater the level of depression
[21].This result may help explain the 6MWD described below, and
especially why patients might refuse this assessment.

4.3. Coping

In our study, to cope with stressful life events and with the disease,
PAH patients had strategies primarily focussed on problem and in-
formation coping strategies (respectively), indicating a strong tendency
to search for a means of controlling the situation. It appears that PAH
patients implement strategies aimed at resolving problems, considering
their efforts as a necessity given the situation, while more day to day
issues become meaningless. In our clinical experience, many patients
state that since being diagnosed with PAH, “nothing else is a serious
problem”.

Compared to other diseases [37], PAH patients used more dis-
tractive and palliative strategies aimed at avoiding becoming pre-
occupied with their health problem and alleviating the undesirable
nature of the situation. In one study, 54% of PAH patients wanted more
medical information than what they had been provided with [23].
These facts do not seem contradictory to us. From feed-back based on
our clinical experience and from all semi-directed interviews conducted
during the protocol, we observed that the patients mostly wanted
medical information at the time of diagnosis and when starting long
term continuous intravenous treatment. At other times, they did not
particularly want medical information.

Coping focussed on emotion is usually linked to a poor HRQoL and,
as a result, is associated with symptoms of depression and anxiety [42].
However, no single strategy is effective on its own, regardless of in-
dividual characteristics, and cannot change the problem to be resolved,
notably the possibility of controlling the situation [36,43]. Insofar as
coping affects decisions and QoL, it is nevertheless important to know
whether the coping strategy involved is appropriate over the short and
long-term.

4.4. Medical parameters

Logistic regression analysis showed that the longer the 6MWD the
better the PCS, which is expected and in line with a previous study that
showed a correlation between PCS, MCS and 6MWD [16]. In contrast,
we also have an original observation regarding oxygen desaturation:
the greater the oxygen desaturation, the lower the probability of the
patient having a high mental HRQoL, independent of disease severity
(haemodynamics, functional class). Logistic regression analysis also
showed that patients with psychopathological disorders had a lower
probability of having a high PCS and MCS compared to other patients. It
also appears that patients with a longer 6MWD had less depression and



a lower NYHA functional class.

These results provoke several thoughts regarding the management
of these patients. In PAH, breathlessness first appears during walking
that requires a certain amount of effort (e.g. walking upslope), and then
progressively appears for other activities that require less and less effort
(such as getting dressed, or taking a shower). Eventually, leaving the
house becomes difficult, and even the resting state is affected.
Psychological problems and social isolation can further complicate
physical disability. Dyspnoea on exertion is the primary symptom of
PAH, and the 6MWT (as for right heart catheterization) is considered as
a main evaluation criteria when evaluating treatments [44]. Our results
indicate that every 10 m increase in the 6-min walking test increases
the probability of a high PCS. The latter is of extreme importance be-
cause, when monitoring patients, PAH improvement in association with
a given treatment is decided according to a minimal important differ-
ence (MID) of approximately 33 m for the 6MWT [45]. In clinical trials,
this same criterion is used to evaluate new treatment responses. Fur-
thermore, 10 m represents at-home autonomy in the daily life of many
patients. In conclusion, the 6MWD is a robust survival prognostic
marker in PAH. It depicts a level of disability impacting QoL and new
interventions such as rehabilitation are currently tested with the aim of
improving QoL through the improvement of shortness of breath on
exertion [46].

In our clinical experience, patients often refuse to take the 6MWT,
arguing that they find it impossible to walk on that day, with various
anxiety-type excuses (weather, fatigue, insomnia the previous night,
etc.). The 6 min walking tests are often missing data in the literature
[1]. These reactional anxiety-type excuses usually hide depression,
which needs to be studied. Recently, physical activity was associated
with fatigue and HRQoL [47]. Conversely, some patients were reported
to turn up prepared (i.e. they trained at home for several days before
the exam). This test is the only one where they can be active, with
understandable medical results considered to be a personal perfor-
mance. Refusal to perform this test or training to walk may be a re-
flection of the disease, but may also reflect some level of depression,
denial, or of a particular way of facing up to the disease. It is important
to remember at this point that depression associates with PCS.

A decrease in oxygen saturation interferes with MCS, and this cri-
terion has rarely been studied to date. Decreased oxygen saturation is
known to cause fatigue, decrease QoL, and interfere with behavioral
changes, cognitive deficits and psychological difficulties like anxiety
and depression [48]. Measuring arterial oxygen saturation is simple: it
can also be performed at home, which can for some patients lead to a
“disproportionate” anxiety-based dependency on this tool and to a
limitation of movement when poor measurements are found. The high
prevalence of patients receiving oxygen therapy in our study should be
noted (44%), while no patient suffered from a chronic respiratory dis-
ease or a veno-occlusive disease. Oxygen use in PAH is not indicated for
all patients and is of non-evident efficacy [1]. The desaturation effect
on MCS was not really expected and merits further study for exploring:
(i) whether or not oxygen supplementation or other therapeutic inter-
ventions would first correct symptoms and then improve the sub-
sequent MCS; (ii) whether or not oxygen deprivation during exercise is
a cause or a consequence of a poor mental HRQoL.

4.5. Strengths and limitations

There was a relatively small number of patients in our cohort, which
could lead to low statistical power, and this limitation has been taken
into account in our statistical analysis plan. We aimed at helping clin-
icians weigh their decisions based on validated medical and psycholo-
gical criteria associated with QoL. Since PAH is an uncommon disease,
the small sample size is understandable. However, this study is
strengthened by the multidisciplinary clinical and theoretical approach
used, plus the fact that our data well represent both sexes and patients
who are members of a patient association as well as those who are not.

5. Conclusion

PAH patients have a poor physical HRQol, with a large majority
suffering from anxio-depressive problems and using more problem-fo-
cused strategies to cope with daily stress and more information stra-
tegies to cope with the disease. A decrease in oxygen saturation inter-
feres with the MCS. Patients with a longer 6MWD had less depression
and a lower NYHA functional class.
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