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Lay Summary 

Pulmonary hypertension (PH) is a progressive and life-shortening cardiovascular 

disease associated with an increased risk of lower health-related quality of life (HRQoL) and 

psychological difficulties, including depression and anxiety. Anxiety in particular is an 

important issue given the prevalence, overlapping symptoms between anxiety and PH, and 

the physiological link between anxiety and the increased load on cardiovascular functioning.  

While anxiety is a normal response to distressing stimuli, it can become unhelpful  

and impact on daily life. There is limited research examining treatments for anxiety in PH; 

however, evidence demonstrates the benefits of using a form of psychological therapy known 

as Cognitive Behavioural Therapy (CBT). CBT aims to help people change their attitudes, 

beliefs and actions. CBT is recommended by the National Institute for Health and Care 

Excellence for anxiety and panic disorders using a stepped care model, initially providing 

self-help interventions progressing to more intensive treatments.  

The objective of the current thesis was to develop and investigate a self-help 

intervention for anxiety in adults with PH. Development of the intervention was guided by 

the Medical Research Council Framework for developing complex healthcare interventions. 

This involves four phases consisting of developing, piloting, evaluating and implementing the 

intervention. More specifically, the initial phase consists of identifying the evidence-base to 

inform intervention development. Therefore, a thematic synthesis was first undertaken of 

qualitative studies investigating adults’ experiences of living with PH. In total, the data from 

19 studies involving over 1900 adults from four continents were included. Studies generally 

were of high quality. Four analytical themes emerged reflecting the many uncertainties 

associated with the disease; that PH is often experienced somatically and misunderstood by 

others; participants’ frustration and upset at the lack of awareness of PH; and the transitional 



	 7	

nature of life with PH. Results highlighted the numerous challenges that this clinical group 

experience and, in particular, the link between PH and anxiety.  

 A four-week self-help intervention was then developed based on the available 

literature and its acceptability, feasibility and preliminary effectiveness explored using a pilot 

randomised control trial (RCT). Individuals with PH self-reporting difficulties with anxiety 

were recruited from Pulmonary Hypertension Associations. Participants were randomised to 

the intervention (n=37) or a wait-list group (n=40). Participants were asked to complete a 

series of health-related measures before and after the intervention, and at one-month follow-

up. Measures assessed anxiety, depression, HRQoL, dyspnoea, self-mastery and mood-

related cognitions and behaviours. Participants in the intervention group were contacted part-

way through and at the end of the study to investigate intervention adherence and 

acceptability. Overall 65/77 of participants completed the study. All participants in the self-

help group agreed that the intervention was helpful. Compared to those in the control 

condition, participants reported a significant reduction in anxiety, depression and mood-

related cognitions and behaviours. The relationship between intervention condition and 

change in anxiety and depression were mediated by changes in cognitions and behaviours, 

suggesting a mechanism of change. The intervention was acceptable and feasible. Findings 

support the next phase in the framework involving a definitive RCT to evaluate the 

intervention.  
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Abstract  

Objectives: Pulmonary hypertension (PH) is a life-shortening disease that has a 

considerable impact on quality of life. This review aims to synthesise the published 

qualitative research that has listened to adults (≥18 years old) discuss their 

experiences of living with PH. Understanding how individuals are affected and cope 

with the disease can help to improve services and treatment outcomes.   

Method: A comprehensive systematic search of four databases was conducted in May 

2020: Web of Science, PubMed, PsycINFO and Cochrane Library. Suitable studies 

were evaluated using the Critical Appraisal Skills Programme. Findings from the 

studies were extracted and subject to a thematic synthesis.   

Results: Nineteen articles were identified reflecting the experiences of over 1900 

individuals. All studies met the majority of the quality assessment items. Six 

descriptive themes emerged discussing participant’s experiences of diagnosis, 

treatment, prognosis, healthcare professionals, impact, and coping with PH. Four 

higher order analytical themes were developed from the descriptive themes, 

reflecting: (a) uncertainties encountered related to PH; (b) the somatic nature and lack 

of recognition of the impact of the disease; (c) frustration at the paucity of awareness 

of PH; and (d), participant’s accounts of transitioning through stages of living with 

PH.  

Conclusions: These findings form the first synthesis of experiences of life in 

individuals with PH illustrating the multifaceted impact of the condition. Further 

research is required to examine differences in accounts related to severity of the 

disease and underrepresented groups. The results have implications for clinical 

practice, emphasising the role of educational and psychological therapies.  
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Practitioner Points  

• Examining individual’s experiences of living with pulmonary hypertension can 

help to identify important therapeutic targets.  

• Helping individuals with pulmonary hypertension develop strategies to better 

manage distress associated with uncertainty and anxiety are needed.  

• People with pulmonary hypertension may focus on somatic sensations to monitor 

progression of the disease. As such, helping individuals to disengage their attention 

and develop strategies to differentiate between anxiety and pulmonary 

hypertension-related symptoms are likely to be beneficial.  

• Pulmonary hypertension care should be responsive to the multifaceted and 

transitional nature of the disease, further highlighting the need for 

multidisciplinary informed treatments.   

 

Key words 

Pulmonary Arterial Hypertension; Anxiety; Quality of Life; Phenomenology; 

Thematic  
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Adults’ experiences of living with pulmonary hypertension: A thematic synthesis 

and systematic review of qualitative studies 

 

Pulmonary hypertension (PH) describes a group of serious conditions 

characterised by elevated pulmonary artery pressure, which if untreated results in 

right heart failure and premature death (Hoeper et al., 2013; Hoeper & Humbert, 

2019). The most recent guidelines define PH as a mean pulmonary arterial pressure of 

≥20 mmHg at rest (Thomas et al., 2020).  

In PH, the arteries that supply blood to the lungs, known as the pulmonary 

arteries, become constricted disrupting blood flow. It is essential that blood travels to 

the lungs to pick up oxygen, which is then transported around the body to organs, 

muscles and other body tissue. The restriction observed in PH places an additional 

burden on the heart, which over time becomes less efficient, resulting in the  

progression of cardiorespiratory and other PH-related symptoms (Lai et al., 2014). 

Five groups of PH each sharing clinical and pathophysiological features can be 

described: Group 1: pulmonary arterial hypertension (PAH); Group 2: PH due to left 

heart disease; Group 3: PH due to lung disease or hypoxia; Group 4: chronic 

thromboembolic PH; and Group 5: PH due to unclear or miscellaneous disorders 

(Hoeper et al., 2017). 

PH is not common, but nor is it rare, for example the prevalence of PAH 

ranges from 10-52 individuals per one million (Marius & Gibbs, 2014). Anyone can 

develop PH however it is more common in females (Rich et al., 1987) and those who 

are middle aged (in the third or fourth decade of life) (Frost et al., 2011). Research is 

less clear on the prevalence of PH as a result of other demographic factors, including 

ethnicity or economic status (Frost et al., 2011).  
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The cause of PH can be idiopathic, related to hereditary factors, drug induced 

or secondary to comorbid disorders, such as other heart conditions, connective tissue 

disease and infection, including human immunodeficiency virus (HIV) (Hambly et al., 

2016). The disease is associated with high mortality with long-term survival rates of 

87.9% at one year, 72.5% at five years and 62.6% at ten years (Chang et al., 2016). 

Early diagnosis and appropriate treatment is vital; however, due to difficulties in 

differentiating between PH and other conditions, individuals can experience a delay 

of several years by which point, the disease may have progressed to a more advanced 

stage (Brown et al., 2011). It is recognised that PH care should be patient-centred and 

guided by the form and severity of the condition, and needs of the individual patient. 

Treatments can include medication, oxygen therapy, physiotherapy and psychological 

therapy – and if suitable, surgery. Interventions largely aim to stabilise the disease, 

halting its progression and maximise health-related quality of life (HRQoL) (Hoeper 

et al., 2017; Kiely et al., 2013). 

The World Health Organisation (WHO) functional classification system in PH 

is an important tool used to reflect disease severity, and monitor progression of the 

disease and response to treatment. This index ranges from I, suggestive of patients 

experiencing no or minimal symptoms during physical activity, to IV indicative of 

patients experiencing severe symptoms at rest (McGoon et al., 2004). The cardinal 

symptom of PH is dyspnoea (breathing difficulties), although syncope, pain, edema, 

fatigue, irregular heart rate and palpitations, and sleep difficulties are common 

(Hoeper et al., 2017; Yorke et al., 2018). Patients can also exhibit cognitive 

difficulties associated with PH and side-effects of treatment, such as impaired 

memory and attention (White et al., 2006). The difficulties that patients experience 

can also be related to their life-stage or progression and nature of the disease. For 
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instance, younger people may encounter challenges concerning family planning or 

childcare - as women are advised against pregnancy in PH due to the risks posed to 

the mother and child (Hemnes et al., 2015) - while those with severe PH may be 

receiving end of life support for the disease (Khirfan et al., 2018). 

Despite improved outcomes in PH-related mortality associated with 

advancements in medical therapies, including the formation of designated PH centres 

providing specialist care (Galiè et al., 2016; Hoeper et al., 2017; Kiely et al., 2013), it 

remains a life-shortening condition with significant physical and psychological 

morbidity and a profound impact on HRQoL (Kiely et al., 2013). Indeed, research has 

explored patient’s experiences of living with the disease (Keen et al., 2018; McGoon 

et al., 2019), demonstrating the importance of psychosocial factors in PH on HRQoL 

(Cole et al., 2016; Delcroix & Howard, 2015; Halimi et al., 2018) and engagement in 

care (Graarup et al., 2016). A greater understanding of how individuals are affected 

and cope with PH should help to improve treatment pathways and patient-reported 

outcomes (McGoon et al., 2019).  

How an individual perceives, experiences and appraises different aspects of 

their illness can impact how they cope and self-reported outcomes (Leventhal et al., 

2003). Coping has been conceptualised as cognitive and behavioural responses used 

by an individual with the aim of dealing with an internal or external stressor, which is 

subjectively perceived as threatening, distressing or uncomfortable (Lazarus & 

Folkman, 1984). As in other chronic and incurable conditions (Turner & Kelly, 2000), 

coping in PH is an important area of investigation: (a) given the increased risk of 

individuals experiencing many challenges linked to the disease (Wryobeck et al., 

2007); (b) the association between coping strategies and psychological problems, such 

as anxiety and depression, and reduced HRQoL (Halimi et al., 2018; Rawlings et al., 
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2021); and (c) the psychological and physiological impact of distress, which has been 

shown to increase vasoconstriction in people with PH (Schachinger et al., 2000). 

The aim of the current review was to systemically synthesise the published 

qualitative evidence examining adults’ experiences of PH. The majority of researchers 

in this area have employed quantitative methodologies to explore experiences of 

living with PH (McGoon et al., 2019). These studies have investigated a specific 

difficulty, such as breathlessness, fatigue or mood, by asking individuals to answer a 

series of questions and selecting a structured response (Bonner et al., 2013; McKenna et 

al., 2006; Yorke et al., 2014). While this has produced large generalisable datasets, 

participants may not have been able to elaborate on their answer or discuss other, and 

potentially more, challenging difficulties. Qualitative methods allow individuals to 

discuss their experiences in their own words, meaning rich and fine-grained data can be 

collected. Moreover, a more-in-depth and nuanced understanding of experiences can be 

obtained, which can highlight any unmet needs and identify new areas of investigation 

(Harper & Thompson, 2012). Indeed, the current findings were used to help recognise 

the need and guide the development of a self-help intervention for individuals with 

PH to manage anxiety. The number of systematic synthesises of qualitative research 

investigating topics in healthcare are growing (Tong et al., 2012) and have already 

helped to examine the phenomenology of other cardiovascular conditions, such as 

chronic obstructive pulmonary disease (Russell et al., 2018) and stroke  (McKevitt et al., 

2004).  
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Methods 

Search Strategy 

 This systematic review has been conducted in accordance with PRISMA 

(Page et al., 2021) and ENTREQ statements (Tong et al., 2012) (Appendix A and B). 

The protocol was registered at the Open Science Framework – 

DOI 10.17605/OSF.IO/TYNJD (Appendix C). A comprehensive search of four 

databases - Web of Science, PubMed, PsycINFO and Cochrane Library - was 

performed by the lead researcher in January 2020, which was repeated in May 2020 

prior to submission for publication in the BMJ Open (Appendix D) (Rawlings et al., 

2020). Search terms were informed by the authors’ experience of previously 

published articles on PH. The term “pulmonary hypertension” (opposed to describing 

all of the five groups of PH) was used to remain inclusive as this was likely to also 

identify other groups of PH. Key words of suitable articles were checked to confirm 

salient words had not been omitted (Table 1).  

 

Table 1  

Search terms and boolean operators for all databases 

Concept 1 AND Concept 2 
“Pulmonary hypertension” OR 
“Pulmonary arterial hypertension” 
 

 “Qualitative” OR “thematic” OR 
“mixed*methods” OR “experience*” OR 
“perspective*” OR “semi*structured” OR 
“interview” OR “phenomenolog*”  

 
 

The titles and abstracts of all articles identified by the systematic search were 

first screened by the lead researcher using the criteria presented in Table 2. Papers 

that met the criteria or when there was some ambiguity over eligibility, were 

subjected to a full-text review by the lead researcher. The references of suitable 
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articles were searched for relevant studies, which helped to identify one additional 

article (Lo et al., 2019).  

 
 
Table 2  
 
Inclusion and exclusion criteria – based on the SPIDER tool (Cooke et al., 2012) 
 
 Inclusion Exclusion  
Sample Adults (18 years or older) 

diagnosed with PH; participants 
who self-reported being 
impacted by a diagnosis of PH. 
It was assumed participants 
were adults unless otherwise 
stated.     
 

Children (<18 years old), 
individuals without a diagnosis 
of PH. 
 

Phenomenon of 
interest 
 

Exploring individual’s 
experiences of PH i.e. 
diagnosis, treatment, 
psychosocial impact. 

Exploring other cardiovascular 
conditions. Using qualitative 
methodology to address a 
quantitative research goal i.e. 
development of a quantitative 
clinical measure. 
 

Design 
 

Any study that reported 
utilising a qualitative research 
methodology i.e. open-ended 
question was considered. If 
participants with PH were 
grouped with individuals with a 
different diagnosis, their unique 
contribution must have been 
made explicit.  
 

Solely quantitative research 
methodologies or converted 
experiences to numbers i.e. 
standardised psychometric 
measures. Participants with PH 
grouped with other individuals 
without PH and it was not clear 
from whom data was collected 
from.  
 

Evaluation 
 

Any form of qualitative 
analysis that aimed to report on 
subjective experiences i.e. 
thematic analysis, interpretative 
phenomenological analysis. 
 

Solely quantitative analysis. 

Research type 
 

Published in English in a 
scientific journal and peer 
reviewed. No date restrictions 
were applied.  
 

Grey literature i.e. books, 
abstracts, blogs, unpublished 
studies, reviews. 

PH = Pulmonary Hypertension
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Quality Assessment  

 Relevant studies were evaluated using the ten-item Critical Appraisal Skills 

Programme for qualitative research (Critical Appraisal Skills Programme, 2018). All 

research papers were assessed whether the item was fulfilled (+) or not (-) (see Table 

4 and Appendix E). Each article was given an overall score demonstrating that the 

study had achieved the majority or all (++), most (+) or few (-) of the criteria. This 

approach is in line with other qualitative reviews (Rawlings et al., 2019; Wray & 

Clarke, 2017). The lead author (GHR) assessed all articles. A second researcher (CG; 

a trainee clinical psychologist at the University of Sheffield) independently re-

assessed approximately one-quarter of the papers (n=5) chosen as random. Following 

discussion, a 94% level of agreement per study was observed for all eleven-items per 

study (55 in total), compared to an 87% level of agreement prior to discussion. All 

findings, regardless of quality, were included in the synthesis to remain inclusive. The 

quality of papers was assessed to further help evaluate the evidence and for any 

interpretations to be made in light of its source. 

 

Data Analysis 

 A range of approaches have been proposed to synthesis qualitative data with 

no general agreement on the most suitable method (Tong et al., 2012). Instead, 

methodology should be guided by the aim and question of the review (Dixon-Woods 

et al., 2005). Given that the current objective was to gain a greater understanding of 

the impact of PH and how people cope, and to help identify any unmet needs and 

possible therapeutic targets, a thematic synthesis was used to analyse the data 

(Thomas & Harden, 2008). This approach aims to develop higher order themes 

transparently, as authors explicitly report and distinguish between descriptive and 
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analytical findings. Moreover, the novel analytical themes are designed to help inform 

future interventions and research, which is particularly important given that the 

current findings were used to guide the development of a self-help intervention for 

anxiety disorders in adults with PH.  

While reflexivity is an important stage in empirical qualitative research, it is not 

discussed in the context of qualitative reviews; for instance, PRISMA and ENTREQ 

statements do not suggest that this process is required. Reflexivity involves the 

researcher attending to the wider content of knowledge acquisition and how the data 

was collection, for example, reflecting on the potential role of relationships between 

participants and themselves in their investigation (Dodgson, 2019). Given that the 

data were collected using a systematic method, the role of bias in data collection was 

low. Nevertheless, biases may have influenced data analysis and interpretations. 

Notwithstanding research statements, details has been reported below to provide 

additional information regarding data analysis. A four-staged approach to analysis 

was utilised: 

1. The lead researcher (GHR) read each paper several times and extracted 

relevant information into Microsoft Word, which included authors, date, 

country, participant information, data collection and analysis methodologies, 

results, discussion and conclusions. The researcher was a trainee clinical 

psychologist with previous experience of having conducted primary and 

secondary qualitative research. The researcher aimed to be inclusive at this 

stage utilising an inductive process, which was not consciously guided by pre-

existing theories. Data were collected regardless of whether saturation was 

achieved. During this process, the researcher was unaware that the findings 
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would be used to help inform the development of an anxiety-specific 

intervention.  

2. Findings were coded by the lead researcher with the aim of developing 

descriptive themes. Themes were informed by the frequency and saliency of 

codes, as opposed to study characteristics (e.g., sample size). This was an 

iterative and data driven process, as the researcher worked closely with the 

data. Attention was given to n=1 or negative cases (i.e., accounts that 

contradict recurrent or strong narratives) with the aim of helping to provide 

alternative viewpoints, improve representativeness of the findings and reduce 

bias (Birks et al., 2014). The codes were then grouped thematically based on 

their similarities and differences, to create themes. Towards the end of this 

stage, anxiety was recognised as a prevalent issue in PH, which was discussed 

with the wider research team with the aim of developing a self-help 

intervention targeting anxiety disorders in this clinical group. However, the 

content of this work was not actively used to inform the production of findings 

during this process. Themes reported have been ordered as per participants’ 

journey from diagnosis and interactions with healthcare professionals, to 

impact and coping.         

3. Analytical themes were developed, which aimed to go beyond the original 

data and descriptive themes in context of the review’s objective. This process 

is viewed as a defining feature of this approach. At this stage, themes were 

discussed amongst other members of the research team for further refinement. 

The lead researcher, who was most familiar with the raw data, first interpreted 

the findings before sharing the themes with members of the research team. 

The aim of this was to draw on the experience of researchers with extensive 
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qualitative experience and specialist PH clinicians to help consider reliability, 

application and alternative perspectives regarding the results. While the lead 

researcher had pre-existing specialist knowledge of anxiety disorders and 

treatments, which helped to guide the interpretation of the analytical themes 

given the saliency of anxiety in PH, a hybrid method was utilised based on a 

deductive and inductive approach. The order of themes is consistent with how 

they are reflected in the descriptive themes i.e., uncertainty was expressed first 

in response to symptom onset.   

4. The lead researcher read each paper one final time to confirm that the findings 

were represented in the emergent themes. Moreover, the researcher aimed to 

identify evidence that contradicts the themes with the aim of assessing an 

important question concerning whether or not the findings had been 

influenced or shaped by the research teams’ interest in developing an 

intervention for anxiety in PH. The researcher was satisfied that the main 

themes had captured participants’ accounts and equal importance was given to 

the different descriptive and analytical themes. The final report was written, 

and quotations were identified. “” have been used when reporting participants 

words and ‘’ for authors.   

       

Patient Public Involvement 

 The review was developed with experts in PH and professionals from 

Pulmonary Hypertension Association, UK. There was no other patient and public 

involvement in this systematic review.  
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Results 

Findings of Search 

 Overall, 19 studies were included in the synthesis (Figure 1). Studies were 

published between 2005–2020; however, 18/19 were published in the last ten years 

(2010-2020) (Flattery et al., 2005). Data reflects over 1900 individuals across Europe, 

North and South America, and Asia. Ages ranged from 19-91 years old. In all but one 

study, the sample were predominantly female (Goddard et al., 2017) – likely 

reflecting the gender bias observed in PH (Hoeper & Gibbs, 2014). Only three studies 

provided sufficient detail regarding sample ethnicity (Carroll et al., 2012; Lo et al., 

2019; McDonough et al., 2011). Participants had been diagnosed with PH ranging 

from <1 year to 24 years. Ten studies failed to report medical information concerning 

participant’s functional class – this is important because, as discussed later, 

experiences seemed to differ depending on condition-specific issues (Lo et al., 2019; 

Muntingh et al., 2017). The majority (n=14) of studies used research interviews for 

data collection, whereas a greater variation of analytical methods were utilised (Table 

3). 
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Figure 1  

PRISMA diagram (see Appendix F for list of excluded studies) 
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Table 3  

Summary of studies; *, +, ^ same sample investigated across studies  

Primary 

author and 

year 

Country Aim N % 

female 

Age (mean 

unless 

stated) and 

range 

Ethnicity  Years 

since 

diagnosis 

(mean 

unless 

stated) and 

range 

WHO 

Classification of 

PH described by 

authors 

WHO 

functiona

l class  

Data collection and 

analysis  

Alami 

(2016) 

France To explore 

adult’s 

experiences of 

PH and 

identify 

potential 

improvements 

in care. 

 

16 

 

63 49 

24-75 

NR NR 75%=idiopathic 

PAH 

25%=heritable 

PAH 

I=0% 

II=38% 

III=50% 

IV=12% 

 

Semi-structured 

interviews; Grounded 

theory 

Armstrong 

(2012)* 

UK To investigate 

participant’s 

experiences of 

being 

diagnosed with 

PH. 

30 60 56.3 

26-80 

NR <1 to >10  Group 1 PAH 

(86%) 

37%=idiopathic 

PAH 

23%=connective 

tissue disease-

PAH 

17%=congenital 

heart disease-

PAH 

3% 

=portopulmonary 

hypertension 

3%=heritable 

PAH 

3%=drugs/toxins-

PAH 

I=0% 

II=30% 

III=63% 

IV=7% 

 

 

 

 

 

 

Semi-structured 

interviews; Thematic 

analysis 
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Group 3 PH-lung 

disease (3%) 

 

Group 4 CTEPH 

(4%) 

NR (3%) 

 

Carroll 

(2012) 

USA To understand 

the 

motivations of 

why patients 

with PH 

partake in 

randomised 

controlled 

trials. 

26 85 Median 56 

25th 

percentile 

41 

75th 

percentile 

61 

65% 

White, 

19% 

Black, 

15% 

Hispanic  

Median 5.5 

25th 

percentile 

4 

75th 

percentile 

11 

Group 1 PAH 

(85%) 

50% = idiopathic 

PAH 

23% = connective 

tissue associated 

PAH 

4% = Heritable 

PAH  

4% = congenital 

heart disease 

associated PAH 

4% = 

portopulmonary 

Other / unknown 

15% 

 

I-

III=100

% 

 

Randomised participants 

to review a hypothetical 

randomised controlled 

trial that did or did not 

allow continuation of 

pre-existing PAH 

therapies followed by 

semi-structured 

interviews; Thematic 

analysis 

 

Chiang 

(2018) 

 

Taiwan To explore 

treatment 

experiences in 

individuals 

with PH. 

 

17 76 53.6 

27-84 

NR 6.4 

2-15 

Form of PH not 

specified 

NR Semi-structured 

interviews; Thematic 

analysis 

 

Flattery 

(2005) 

USA To describe 

patients 

experiences of 

PAH and 

explore the 

impact.  

 

11 73 58.5 

40-72 

“most were 

white” (pg. 

101) 

3.5 

0.5-14 

Group 1 PAH  

55% = idiopathic 

PAH  

18% = systemic 

lupus 

erythematosis-

PAH 9% = mixed 

connective tissue 

disease 

NR Semi-structured 

interviews; Colaizzi’s 

approach to 

phenomenological 

analysis 
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9% = 

portopulmonary 

hypertension;  

9% = other PAH  

Not specified 

(45%) 

 

Goddard 

(2017) 

UK To use 

narrative 

analysis to 

explore the 

impact of PH. 

 

12 50 20-79 NR NR Group 1 PAH 

(100%) 

NR Unstructured narrative 

interview; Narrative 

analysis 

Hall (2012) Canada To describe 

patients 

experiences of 

adjusting to 

PH and 

continuous 

intravenous 

epoprostenol. 

 

7 71 55 

43-70 

NR 3 

0.5-7 

Group 1 PAH 

(100%) 

NR Semi-structured 

interviews; Constant 

comparison method 

Ivarsson 

(2014)+ 

Sweden  To describe 

patient’s 

experience of 

information 

provision in 

PH. 

 

17 76 56 

28-73 

NR 5 

1-12 

Group 1 PAH 

(71%) 

35%=idiopathic-

PAH  

24%= systemic 

sclerosis-PAH 

12%=PAH 

Group 4 CTEPH 

(29%) 

11% treated by 

pulmonary 

endarterectomy 

 

NR Semi-structured 

interviews; Content 

analysis 

Ivarsson 

(2016)+ 

Sweden  To describe 

patient’s 

experiences of 

support in PH.  

17 76 56 

28-73 

NR 5 

1-12 

Group 1 PAH 

(71%) 

35%=idiopathic 

PAH  

NR Semi-structured 

interviews; Content 

analysis 
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 24%= systemic 

sclerosis-PAH 

12%=PAH 

Group 4 CTEPH 

(29%) 

11% treated by 

pulmonary 

endarterectomy 

 

Keen (2018) 

 

UK To explore the 

nature of 

physiotherapy 

for PH in 

patients. 

 

3 67 44-66 NR 8-10  Pulmonary 

hypertension 

Breakdown of 

classification not 

specified 

 

NR Semi-structured 

interviews; Framework 

analysis 

Kingman 

(2014) 

International 

study – 

Europe, 

Asia, North 

America, 

South 

America 

To examine 

patient’s 

perspectives of 

PH, including 

impact of 

living with PH, 

management 

and treatment 

 

39 75 19-91 NR NR Group 1 PAH 

(87%) 

 

Group 4 CTEPH 

(13%) 

 

I = 5% 

II = 36% 

III = 

44% 

IV = 

15% 

 

 

Video of participants in 

their home, field notes 

and participant’s diaries; 

Ethnography 

Lee (2019) 

 

International 

study 

To investigate 

different data 

sources to 

better 

understand 

perspectives of 

those with PH.  

 

1087 from 

online 

discussion 

board; 

27 from 

archival 

data 

 

NR NR NR NR Group 1 PAH 

(100%) 

NR Collected from online 

discussion boards and 

food and drug 

administration archival 

data; NR 

Lo 2018^ Canada To examine 

the 

presentation of 

existential 

distress in 

those with 

PAH.  

30 77 52 

24-77 

57% 

White, 

20% South 

Asian, 3% 

Black, 3% 

Arab, 3% 

Indigenous

6.3 

0.5-24 

Group 1PAH 

(93%) 

40% PAH 

associated with 

CTD  

 

I=10% 

II=60% 

III=23% 

IV=7% 

 

Semi-structured 

interview; thematic 

analysis 
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, 13% 

other 

 

Group 2 PH Left 

Heart Disease 

(7%) 

 

Matura 

(2013) 

International 

study 

To examine 

how people 

with PH are 

using online 

discussion 

boards.  

549 

Data 

available 

for n=155 

92 45.6 

19-78 

NR NR Form of PH not 

specified but  

n=95 used 

prostanoid 

therapy, which is 

approved for 

Group 1 PAH. 

Participa

nts who 

self-

identified 

with PH 

group I-

V were 

included 

Data was collected from 

online a discussion board 

posted by individuals 

with PH; Qualitative 

descriptive methodology 

 

 

 

 

Martin 

(2020)^ 

Canada To identify 

avoidant 

techniques in 

patients with 

PH when 

discussing 

difficult topics 

associated with 

the disease. 

 

30 77 52 

24-77 

57% White 6.3 

0.5-24 

Group 1 PAH 

(100%) 

40% PAH 

associated with 

connective tissue 

disease 

II=60% 

 

Semi-structured 

interview; Qualitative 

content analysis 

McDonough 

(2011) 

USA To explore 

symptoms and 

their impact on 

participants 

with PH 

experience.  

 

10 70 65 

38-81 

80% White 

10% 

Asian-

American 

10% other 

 

5.3 

1-10 

Group 1 PAH 

(100%) 

I=10% 

II=10% 

III=70% 

IV= 10%  

Semi-structured 

interviews; Qualitative 

descriptive methodology 

Muntingh 

(2017) 

Netherlands  To explore 

mental health 

needs in 

patients with 

PH. 

 

24 83 26-69 NR 0-16  Group 1 PAH 

(100%) 

NR Semi-structured 

interviews; Mixed 

methods – constant 

comparison method 

Uhlenbusch 

(2019) 

Germany To explore 

burden of 

living with a 

4 NR NR NR NR Group 1 PAH 

(100%) 

NR Focus groups; Content 

analysis 
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rare disease, 

including PH 

 

Yorke 

(2014)* 

UK  To explore 

participant’s 

experiences of 

daily life with 

PH. 

30 60 56.3 

26 -80 

NR <1 to >10  Group 1 PAH 

(89%) 

37%=idiopathic 

PAH 

23%=connective 

tissue disease-

PAH 

17%=congenital 

heart disease-

PAH 

3%=heritable 

PAH 

3% 

=portopulmonary 

hypertension 

3%=drugs/toxins-

PAH 

 

Group 3 PH-lung 

(3%) 

 

Group 4 CTEPH 

(7%)  

 

NR 3% 

I =0% 

II =30% 

III =63% 

IV =7% 

 

Semi-structured 

interviews; Thematic 

analysis 

PH = Pulmonary hypertension, PAH = Pulmonary Arterial Hypertension N = Number, NR = Not Reported, UK = United Kingdom, USA = 
United States of America, WHO = World Health Organisation  
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Quality Assessment 

All studies met the majority of the ten quality assessment items (Table 4). Eleven 

articles scores ++ and seven +. Only one study scored – (Keen et al., 2018). This was because 

the purpose of the article was to examine physiotherapy practice in PH from a physiotherapist 

and patient perspective, and while six physiotherapists (and an additional 63 for the 

quantitative aspect of the study) were recruited, only three individuals with PH were recruited 

despite a framework analysis being utilised, which would typically require a far greater 

sample size (Fugard & Potts, 2015). Moreover, minimal information was provided on how 

patients’ data were collected and analysed.  

Seven studies failed to justify their decision for utilising a qualitative approach and 

therefore it is unclear how appropriate the method was to address the research aims. One 

study provided a limited descriptive of their data analysis method. Surprisingly, fifteen 

articles did not report on their method of reflexivity – this is discussed further in the 

limitations section.  
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Table 4  
 

Quality assessment using Critical Appraisal Skills Programme (Critical Appraisal Skills 
Programme, 2018) ; *, +, ^ same sample investigated across studies (+ = criteria met, - = 
criteria not met) 
 

Primary author and year  Criteria Rating 

1 2 3 4 5 6 7 8 9 10  
Alami (2016) + + + + + + + + + + ++ 
Armstrong (2012)* + + + + + - + + + + ++ 
Carroll (2012) + + - + + - + + + + ++ 
Chiang (2018) + + - + + - + + + + + 
Flattery (2005) + + + + + - + + + + + 
Goddard (2017) + + + + + - + + + + ++ 
Hall (2012) + + + + + + + + + + ++ 
Ivarsson (2014)+ + + - + + - + + + + + 
Ivarsson (2016)+ + + - + + - + + + + + 
Keen (2018) + + - - - - + + + + - 
Kingman (2014) + + + + + - + + + + ++ 
Lee (2019) + + + + + - + - + + + 
Lo (2018)^ + + - + + - + + + + + 
Matura (2013) + + + + + + + + + + ++ 
Martin (2020)^ + + - + - - + + + + + 
McDonough (2011) + + + + + + + + + + ++ 
Muntingh (2017) + + + + + - + + + + ++ 
Uhlenbusch (2019) + + + + + - + + + + ++ 
Yorke (2014)* + + + + + - + + + + ++ 

Was the research aim(s) (1) clearly stated (2) and was a qualitative method appropriate.  

Evaluation of the: (3) research design given the aim(s), (4) recruitment strategy, (5) data 

collection method, (6) issues concerning reflexivity, (7) ethical implications, (8) data 

analysis, (9) clarity of findings, and (10) overall value of the research. 

 

 

 

Descriptive Themes 

Six descriptive themes emerged: 

 

Diagnosis 

Participants reported experiencing PH-related symptoms for a “long” time (Alami et 

al., 2016, p.E19) prior to obtaining a diagnosis (Alami et al., 2016; Goddard et al., 2017; 
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Ivarsson et al., 2014). This period was characterised by a decline in physical functioning, 

HRQoL, and emotional and social difficulties (Armstrong et al., 2012; Flattery et al., 2005; 

Kingman et al., 2014; Muntingh et al., 2017). During this time, and thereafter, individuals 

expressed confusion over the cause of their experiences (Armstrong et al., 2012) - worries 

that were not necessarily reduced by the diagnosis, which in itself was described as having 

posed “more questions than it answers” (Goddard et al., 2017, p.3). Participants tended to 

avoid, adapt to or explain away their symptoms: “[I] just assumed that everything was down 

to smoking”, which often delayed seeking medical help (Armstrong et al., 2012, p.4). 

Participants described undergoing a series of examinations, referrals and 

misdiagnoses to find an explanation for their experiences (Alami et al., 2016; Armstrong et 

al., 2012; Ivarsson et al., 2014; Kingman et al., 2014). This process left participants feeling 

‘frustrated’ (Flattery et al., 2005, p.103), ‘uncertain’ (Muntingh et al., 2017, p.611) , angry 

and “disillusioned” with the perceived meaning of their symptoms (Armstrong et al., 2012, 

p.6). Receiving the diagnosis was described as ‘life-changing’ (Martin et al., 2020, p.4). 

While people responded differently, for instance, expressing feelings of ‘relief’ – as they can 

now receive treatment (Goddard et al., 2017, p.3) - ‘shock’ (Hall et al., 2012, p.38), 

helplessness (Chiang et al., 2018) and confusion (Alami et al., 2016), a strong emotional 

response was evident (Hall et al., 2012). Following the diagnosis, individuals ruminated over 

the cause of their disease, often blaming themselves or worrying if it was heredity (Ivarsson 

et al., 2014). 

 

Treatment 

Participants discussed their reliance on specialist PH centres (Goddard et al., 2017; 

Keen et al., 2018), which attending helped to reduce feelings of uncertainty as staff answered 

questions and dispelled false narratives about PH that participants had often read on the 
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internet: “it [the diagnosis] wasn’t as devastatingly unhopeful as first appeared” (Armstrong 

et al., 2012, p.7). A disparity in care between services was described (Keen et al., 2018), 

specifically, between specialist PH centres and community services in terms of knowledge, 

treatments and approach to care (Armstrong et al., 2012; Goddard et al., 2017; Hall et al., 

2012). Many participants expressed the need for greater collaboration between services 

(Alami et al., 2016; Goddard et al., 2017; Ivarsson et al., 2014; Keen et al., 2018).  

 Individuals often discussed how they felt their care could be improved, which 

included being offered regular check-ups (Carroll et al., 2012), receiving more information 

on PH (Ivarsson et al., 2014; Uhlenbusch et al., 2019), promoting shared-decision making 

(Alami et al., 2016) and holistic care (Lee et al., 2019), and involving family members in 

their care: “[my wife] has more questions than I do [about PH] and she’s never been given 

any information” (Ivarsson et al., 2014, p.4).  

 Participants did not view medication as a “cure” (Chiang et al., 2018, p.4), but rather 

to alleviate symptoms, improve their health, and ultimately, survival: “[if medication was 

stopped] Well, all of us would die. It’s as simple as that” (Alami et al., 2016; Carroll et al., 

2012; Chiang et al., 2018; Ivarsson et al., 2016; Ivarsson et al., 2014; Kingman et al., 2014; 

Yorke et al., 2014, p.458). Many reported an almost immediate reduction in symptoms 

attributed to starting treatment (Ivarsson et al., 2016; Ivarsson et al., 2014) with a ‘strong 

emotional attachment’ to medication being noted (Carroll et al., 2012; Kingman et al., 2014, 

p.5). 

Side effects of treatments were common, which seemed to mostly manifest physically 

(Flattery et al., 2005; McDonough et al., 2011; Uhlenbusch et al., 2019). There was 

uncertainty surrounding side effects as participants reflected that it was not always clear 

whether their symptoms were associated with the disease itself or psychosocial burden of PH 

(Lee et al., 2019; Matura et al., 2013). Side effects posed as a barrier to adherence, as while 
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some viewed the negatives of treatment as a trade-off: “it’s added years to my life…but it’s 

bittersweet”(Flattery et al., 2005, p.102), others stopped despite the risk (Yorke et al., 2014).  

Other barriers were discussed such as, accessibility and cost of treatment, emotional 

distress and problems with self-administration of some treatments (Carroll et al., 2012; Hall 

et al., 2012; Ivarsson et al., 2016; Lee et al., 2019; McDonough et al., 2011; Uhlenbusch et 

al., 2019; Yorke et al., 2014). Lack of perceived need also affected uptake of services as 

while many experienced emotional difficulties, some felt they did not need psychological 

support (Ivarsson et al., 2016), perceiving: “the disease itself is the problem” (Chiang et al., 

2018, p.4). However, some expressed the need for help with managing anxiety and low mood 

(Muntingh et al., 2017).  

Participants described a number of worries associated with their treatment, such as, 

whether it was effective (Flattery et al., 2005) and if so for how long (Yorke et al., 2014), the 

potential risks (Hall et al., 2012), what other options are available (Hall et al., 2012; Kingman 

et al., 2014; Yorke et al., 2014) and the wait to receive treatment (Lo et al., 2019). Visible 

treatments could also be a source of ‘social stigma’ (Alami et al., 2016; Yorke et al., 2014, 

p.456), leaving participants feeling ‘self-conscious’ (Kingman et al., 2014, p.4).  

 

Prognosis 

Participants were saddened (Chiang et al., 2018), “terrified” (Matura et al., 2013, 

p.162) and anxious over the prospect of their death (Lo et al., 2019; Muntingh et al., 2017). 

Individuals described many uncertainties associated with their prognosis including, how their 

disease would progress (Matura et al., 2013; McDonough et al., 2011), what their future 

would hold (Ivarsson et al., 2016), the impact of their death on loved ones (Goddard et al., 

2017; Lo et al., 2019; Muntingh et al., 2017), and how long they had remaining: “I am 

clueless as to how long my heart will hold out” (Chiang et al., 2018, p.3). One women 
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wondered if her death would make it “easier” due to the impact of PH on her family (Lo et 

al., 2019, p.4). The pervasive fear over when or how their symptoms would worsen ‘plagued’ 

participants (McDonough et al., 2011, p.129), resulting in emotional and psychological 

difficulties (Ivarsson et al., 2016; McDonough et al., 2011).  

 

Healthcare Professionals 

Developing a therapeutic relationship with a PH “expert” was important (Kingman et 

al., 2014, p.5). Professionals were described as a source of support (Ivarsson et al., 2016), 

advice (Keen et al., 2018), knowledge (Hall et al., 2012), reassurance (Armstrong et al., 

2012), motivation and ‘hope’ (Chiang et al., 2018; Ivarsson et al., 2014, p.4). That said, 

participants reported some difficulties accessing or discussing their worries with some 

professionals (Alami et al., 2016; Ivarsson et al., 2014), as well as previous encounters in 

which professionals lacked competency (Uhlenbusch et al., 2019), empathy or sensitivity: 

one participant, for example, reported being told “It’s [PH] worse than cancer, we can’t treat 

it” (Armstrong et al., 2012, p.6).  

Participants expressed their frustration over healthcare professionals’ poor 

understanding of PH (Armstrong et al., 2012; Hall et al., 2012; Uhlenbusch et al., 2019). 

Individuals spoke of pleading (Goddard et al., 2017) or taking it upon themselves to explain 

the disease to care staff (Ivarsson et al., 2014). Such an experience was typified by a short 

narrative entitled “Insider’s knowledge” describing an individual mentally preparing himself 

for an encounter he was having with a doctor who knew little about the disease (Goddard et 

al., 2017, p.3). 
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Impact 

A range of symptoms were experienced by participants including, dyspnoea, pain, 

dizziness, fatigue, palpitations and cognitive difficulties (Alami et al., 2016; Flattery et al., 

2005; Goddard et al., 2017; Matura et al., 2013; McDonough et al., 2011; Uhlenbusch et al., 

2019). Breathing problems, however, were described as the “main symptom” (Alami et al., 

2016, p.e16), which were associated with feelings of breathlessness, ‘suffocating’, ‘choking’ 

and ‘pain’ – this was closely interlinked with anxiety and panic (Alami et al., 2016, p.e16; 

McDonough et al., 2011). Breathing could become a ‘conscious act’ (Alami et al., 2016, 

p.e16), as participants provided precise details over which activities would cause them 

shortness of breath (Alami et al., 2016). That said, some symptoms were ‘unpredictable’ and 

likened to being on a ‘rollercoaster’ (Hall et al., 2012; Yorke et al., 2014, p.456).   

Decline in physical ability, mobility and energy levels were prevalent (Chiang et al., 

2018; Muntingh et al., 2017), which could be caused by any form of activity (Alami et al., 

2016; Hall et al., 2012; McDonough et al., 2011). Participants expressed ‘fear’ of engaging in 

activities (Kingman et al., 2014, p.4) due to the onset of symptoms, pain (McDonough et al., 

2011) or it requiring too much energy (Ivarsson et al., 2016). There seemed to be a 

discrepancy between participant’s ideal and actual self, in terms of ability (Alami et al., 

2016), which manifested in feelings of ‘anger’ (McDonough et al., 2011, p.129), ”failing” 

(Goddard et al., 2017, p.4), ‘disappointment’ (Ivarsson et al., 2016, p.38) and shame: “If I 

had to go up one floor and there was no one else in the lift hall to see me, then I preferred to 

take the lift, but I was ashamed of it” (Ivarsson et al., 2016, p.38).  

Individuals had to reduce or cease many activities (Alami et al., 2016; Lo et al., 2019; 

Martin et al., 2020), leading them to relate their situation to a “shackle” (Kingman et al., 

2014, p.4). Reflected in this, was the feeling of restriction, the nature of which had a 

considerable impact on profession, family and social roles (Alami et al., 2016; Chiang et al., 
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2018; Goddard et al., 2017; Lee et al., 2019; Lo et al., 2019; Muntingh et al., 2017; 

Uhlenbusch et al., 2019). This appeared to be, somewhat, moderated by age, gender and stage 

of the disease (Lo et al., 2019; Muntingh et al., 2017). For example, younger participants had 

to limit themselves to activities that matched their ‘activity tolerance’ opposed to interests 

(Kingman et al., 2014, p.4); some participants reported sexual difficulties largely due to 

fatigue and shortness of breath, which negatively affected their relationship (Alami et al., 

2016; Ivarsson et al., 2016; Lo et al., 2019); financial problems associated with the cost of 

care and loss of earnings (Chiang et al., 2018; Muntingh et al., 2017; Uhlenbusch et al., 

2019); practical and emotional problems caused by traveling and going on holiday (Hall et 

al., 2012; Ivarsson et al., 2016); and both male and female participants discussed difficulties 

associated with having or caring for their children resulting in emotional difficulties (Ivarsson 

et al., 2016; Ivarsson et al., 2014; Lo et al., 2019).  

There was a general sense that the disease could be invisible and “hidden” from 

others (Yorke et al., 2014, p.458). Family, friends, the public, local authorities, insurance 

companies and even healthcare professionals were all described, at times, as failing to 

understand the disease and participant’s physical limitations (Alami et al., 2016; Flattery et 

al., 2005; Ivarsson et al., 2016; Ivarsson et al., 2014; Lo et al., 2019; Uhlenbusch et al., 2019; 

Yorke et al., 2014). Participants found themselves having to ‘battle’ for their illness to be 

recognised (Yorke et al., 2014, p.458), and justify their difficulties (Ivarsson et al., 2016; 

Ivarsson et al., 2014). This could leave participants feeling judged as “lazy”, “unfit” and 

“old”(Goddard et al., 2017, p.4) 

Life with PH could have a negative effect on participant’s mental health; with 

anxiety, low mood, isolation (Kingman et al., 2014; Matura et al., 2013; McDonough et al., 

2011; Muntingh et al., 2017; Uhlenbusch et al., 2019) and suicidal ideation being discussed: 
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“When I think about my disease, I am drawn to the idea of killing myself” (Chiang et al., 

2018, p.4; Martin et al., 2020).  

 

Coping 

Participants required a period of time to adjust to life with PH (Flattery et al., 2005; 

McDonough et al., 2011; Yorke et al., 2014), which could be a ‘painstaking’ process (Chiang 

et al., 2018, p.4). Individuals coped differently; for example, one international study observed 

two approaches: ‘disease dominated’ whereby participants harboured a ‘passive attitude 

towards PH’, were dependent on others, and likely to experience depression; whereas 

‘solution seekers’ developed strategies to manage, were less dependent and maintained more 

of a social life (Kingman et al., 2014, p.4-5).  

A common approach to coping was preparation (Goddard et al., 2017), ‘extensive 

planning’ and developing ‘daily routines’ (Hall et al., 2012; Kingman et al., 2014, p.5). 

Individuals discussed weighing up how activities would impact them, rather than “act on 

impulse” (McDonough et al., 2011, p.127). Participants reported feeling as if they had to 

‘hold back or take it [daily activities] slow’ (Flattery et al., 2005; McDonough et al., 2011, 

p.127). Personal limits were learnt through ‘testing’ their own ability (Hall et al., 2012, p.39). 

Many acknowledged the importance of developing a helpful or positive “mindset” 

(Chiang et al., 2018, p.4; Muntingh et al., 2017), for example, focusing on activities that were 

still within their ability (McDonough et al., 2011): “I tell myself that I have to look at what I 

can still do…” (Hall et al., 2012, p.39). Self-talk (Hall et al., 2012), focusing on having 

overcome previous adversity (Martin et al., 2020), faith (Flattery et al., 2005) and self- 

humour were also used to cope (Flattery et al., 2005; Goddard et al., 2017). 

Altering expectations of their ability, recovery and future (Alami et al., 2016; Ivarsson 

et al., 2014; Muntingh et al., 2017; Yorke et al., 2014) allowed some to develop a new sense 
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of purpose (Hall et al., 2012) or “redefine’ their lives (Alami et al., 2016; Flattery et al., 2005; 

McDonough et al., 2011, p.128). Accepting their new limits gave participants the perception 

that they were not letting their disease “dominate” (Carroll et al., 2012; Kingman et al., 2014, 

p.4; Muntingh et al., 2017) and provided a sense of control (McDonough et al., 2011):“…it’s 

just my life, it’s just what I do” (Flattery et al., 2005, p.102). Keeping active was described as 

helping to shift their focus away from their symptoms (Matura et al., 2013), control disease 

progression and have psychological benefits (Keen et al., 2018). Some reflected that through 

such change, they gained new meaning and personal growth (Chiang et al., 2018; Hall et al., 

2012).  

Family, friends and employers were described as offering practical and emotional 

support (Chiang et al., 2018; Ivarsson et al., 2016; Kingman et al., 2014; Matura et al., 2013; 

Muntingh et al., 2017). However, participants appeared conflicted, describing their own 

position as “enforced dependency” (Kingman et al., 2014, p.3; Lo et al., 2019). Social support 

could also be a barrier or counterproductive to coping, as how others dealt with the disease 

was not always helpful: “I’m not allowed to look after the grandchildren, so I asked why. The 

children’s answer was that they were afraid I would get sick, but I said that if I felt worse 

there were telephones” (Ivarsson et al., 2016, p.38; Uhlenbusch et al., 2019). 

Participants spoke about concealing, avoiding, diminishing and making excuses for 

their difficulties (Chiang et al., 2018; Goddard et al., 2017; Kingman et al., 2014; Lo et al., 

2019; Martin et al., 2020; Yorke et al., 2014). This helped to reduce some of the emotional 

impact of PH, as well as feeling less of a burden or protecting others (Hall et al., 2012; 

Ivarsson et al., 2016; Martin et al., 2020). However, this could lead to social withdrawal and 

isolation, further straining relationships and causing psychological difficulties (Chiang et al., 

2018; Kingman et al., 2014; Muntingh et al., 2017).  
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Peer supports groups and organisations were common sources of reassurance, support 

and advice (Ivarsson et al., 2016; Uhlenbusch et al., 2019). Individuals sought validation and 

normalisation of their symptoms from people with shared experience (Matura et al., 2013) 

and also looked to help others (Carroll et al., 2012).  

 

Analytical Themes 

Four key analytical themes emerged. Table 5 shows the association between the 

descriptive and analytical themes.  

 

Table 5  

Descriptive and analytical themes; “X” denotes that the descriptive theme contributed to the 

analytical theme 

 Managing 

uncertainty 

Physical 

nature of PH 

Living with the 

rarity of PH 

Transitional 

nature of PH 

Diagnosis  X X   

Treatment X X X X 

Prognosis X    

Healthcare Professionals X  X  

Impact of PH X X X X 

Coping with PH X X X X 

PH = Pulmonary Hypertension  

 

Managing Uncertainty  

 Participants acknowledged many uncertainties caused by internal-, such as bodily 

sensations, or external-events linked to PH, including the reaction of others (Alami et al., 

2016) or what the future may hold (Lo et al., 2019). Uncertainty was often associated with a 

perception of risk or threat, which precipitated and perpetuated psychological, emotional and 

physiological distress. Many of the approaches that participants employed to manage their 
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difficulties related to uncertainty seemed to only provide brief relief, until the next unknown 

situation occurred, or their strategy fed back into their level of distress, for example: 

Participants sought information and reassurance from a range of sources (Flattery et 

al., 2005), in the hope of gaining knowledge, understanding and some sense of certainty 

(Armstrong et al., 2012). Unfortunately, given the complexity and lack of understanding of 

PH, this could result in even greater uncertainty (Armstrong et al., 2012).  

Individuals seemed to engage in worry as a helpful means to problem solve, plan and 

minimise negative outcomes. However, planning could be impractical due to the 

unpredictable nature of PH (Yorke et al., 2014) or it removed ‘spontaneity in their life’ 

(McDonough et al., 2011, p.127). Worrying was also closely linked with hypervigilance to 

the impact of everyday activities (McDonough et al., 2011) and somatic changes as an 

‘indicator’ to alter behaviour (Alami et al., 2016; Goddard et al., 2017). This resulted in 

anticipatory anxiety and panic (McDonough et al., 2011).  

Some described avoiding (Martin et al., 2020; Muntingh et al., 2017) or concealing 

their disease, however, this often prolonged distress and resulted in emotional difficulties, 

such as anxiety, guilt and loneliness (Lo et al., 2019).  

 

Physical Nature of PH 

PH was described as a physically limiting disease (Uhlenbusch et al., 2019), as was 

there a tendency for individuals to report somatic experiences (Goddard et al., 2017; 

McDonough et al., 2011). Furthermore, despite experiencing emotional difficulties, 

participants often resisted the idea or need for psychological support (Martin et al., 2020; 

Muntingh et al., 2017; Uhlenbusch et al., 2019). A notion further reflected in the relief upon 

hearing that the disease was not psychosomatic in nature (Armstrong et al., 2012). 
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Conversely, participant’s social environment did not always recognise the physical 

manifestations of the disease - participants assumed because “you can’t see anything” and 

most of the time they “look fine” as there was a lack of visible signs (Muntingh et al., 2017; 

Yorke et al., 2014, p.456). Discordance between the meaning and impact that participants and 

others attached to the disease seemed most salient on occasions when physical adaptations 

were required due to fatigue or breathlessness – symptoms of which could be invisible to 

others (Ivarsson et al., 2016; Muntingh et al., 2017). It seemed the support that participant’s 

received was, at times, influenced by other’s representation of the disease (Goddard et al., 

2017). Likewise, participant’s own perceptions of their circumstance may have affected their 

experiences of coping, which could help, in part, to explain resistance to psychological 

support.  

 

Living with the Rarity of PH 

The rarity of PH was highlighted in many discussions (Alami et al., 2016; Muntingh 

et al., 2017), however, no more so than when individuals expressed their frustration at the 

lack of PH awareness in society and healthcare settings (Ivarsson et al., 2014; Uhlenbusch et 

al., 2019). Poor understanding and misconceptions over PH resulted in participants feeling 

stigmatised and discriminated against (Goddard et al., 2017; Muntingh et al., 2017; 

Uhlenbusch et al., 2019). Participants found themselves having to justify and legitimise their 

sick role, despite having an incurable disease (Uhlenbusch et al., 2019; Yorke et al., 2014) or 

withdrawing to avoid difficulties (Lo et al., 2019). Individuals felt the need to become experts 

in PH, which made it all the more frustrating when others assumed that they knew better or 

when participant’s voices were unheard in their care (Goddard et al., 2017; Ivarsson et al., 

2014). Living with a rare condition left individuals feeling lonely and isolated: “forced to 
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carry a burden no one wants, or understands fully” (Kingman et al., 2014, p.4). Participants 

found understanding from experts in PH and PH communities (Flattery et al., 2005).  

 

Transitional Nature of PH 

  Participants progressed through different transitions living with PH (Muntingh et al., 

2017). At first, individuals experienced a decline in general functioning, which appeared to 

improve following the diagnosis and administration of treatment (Armstrong et al., 2012). 

Participants next faced the process of adapting to life with PH and treatment (Flattery et al., 

2005; Hall et al., 2012), the goal of which was to stabilise the disease (Keen et al., 2018), 

maintain a good HRQoL and survive (Muntingh et al., 2017). Participants had to find a 

balance between feeling underactive, in which they perceived their identity as changing (Lo 

et al., 2019) and themselves “failing” (Goddard et al., 2017, p.4), and overactive, whereby 

participants attempted to resume normal life despite the risk and increase in PH symptoms, or 

dissonance feeling torn between societal norms and their own ability (McDonough et al., 

2011). This balance was often achieved through ‘trial and error’ (Hall et al., 2012, p.39) and 

becoming more aware of physical, psychological, family and society cues.  

 

Discussion 

 This review presents the first systematic synthesis of qualitative data exploring adults’ 

experiences of living with PH. Four analytical themes emerged reflecting: how individuals 

navigate uncertainty associated with PH; the physical and somatic nature of PH; implications 

of living with a rare disease; and the transitional nature of adapting to life with PH.  

Feelings of uncertainty are commonly experienced by individuals with a rare medical 

condition (Lippe et al., 2017). For participants in the current review, uncertain events were 

often perceived as threatening resulting in distress. Intolerance to uncertainty is one of the 
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main theories aimed at understanding generalised anxiety disorder (GAD) (Dugas & 

Robichaud, 2007). In GAD, individuals find the feeling of uncertainty difficult. This distress 

is often managed by seeking reassurance from others or engaging in worry as a method to 

prepare for possible eventualities – which was also commonly reported in those with PH. 

However, this can have a consequential role on anxiety for example, such methods of coping 

can become compulsive and less effective overtime, and influence individuals to appraise and 

overestimate events as negative and threatening. This in turn, can generate greater uncertainty 

and anxiety (Bottesi et al., 2016; Dugas & Robichaud, 2007). A study investigating GAD in 

PH found 93% reported some symptoms (Harzheim et al., 2013). Symptoms of GAD in PH 

has been found to be associated with depression (Harzheim et al., 2013), which may also 

impact individuals in their ability to adapt to the challenges of PH (Wryobeck et al., 2007). 

Although anxiety and depression in PH is common, just over one-third of patients receive 

treatment (Somaini et al., 2015). Strategies aimed at helping individuals to cope better with 

distress associated with uncertainty are likely to be useful. A range of psychological 

treatments have been shown to be effective for GAD in the wider population (Hunot et al., 

2007), however, there is paucity of evidence regarding psychological treatments for anxiety 

in PH (Bussotti & Sommaruga, 2018).  

Participants focused primarily on the physical difficulties of PH. While this may 

indeed be how the disease presents, individuals described becoming more aware of somatic 

feedback to help gauge their own body. Individuals investigated elsewhere who experienced 

chest pain have also reported hypervigilance to cardiopulmonary sensations. The degree of 

vigilance was positively related to chest pain, the association of which, was mediated by fear 

of bodily sensations (White et al., 2010). A similar relationship can be observed in Clark’s 

model of panic, whereby, perceptions of threat and anxiety over somatic symptoms increase 

the likelihood of experiencing, and also misinterpreting, a bodily sensation as negative 
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(Clark, 1986). As such, it may be beneficial to help individuals with PH to better understand 

and differentiate between the shared overlap between cardiorespiratory symptoms and 

anxiety (Fleet & Beitman, 1998). Interventions, such as mindfulness and relaxation 

techniques, that help individuals disengage their attention from actual, and the perceived 

meaning of, sensations may also be useful (Tulloh et al., 2018).  

Disparity in illness perceptions between participants and others was a common source 

of distress. This has also been reported in other diagnoses that are associated with poor 

understanding and uncertainty (Whitehead et al., 2013). Such incongruences have been 

suggested to influence how individuals present to services with their symptoms and 

adherence to treatment (Monzoni et al., 2011). Healthcare professionals may benefit from 

additional training on PH, as well as developing skills to help explore individual’s 

understanding of the disease, and perceived psychosocial impact (Fenstad et al., 2014). While 

greater consideration of individual’s social support in PH care will likely minimise the impact 

and degree of conflicting perceptions, helping patients to develop coping skills to manage 

conversations when other people are confused about PH is also important (Clarke et al., 

2014).  

PH care should reflect the transitional nature involved in adapting to life with PH. 

This may help to minimise or prevent worsening of psychosocial symptoms following their 

PH diagnosis (Halimi et al., 2015). Initially, individuals are likely to value from additional 

support in understanding PH, managing the emotional impact of the diagnosis, and 

integrating the disease into their identities exploring their concerns. For example, caregivers 

should help individuals to reflect on their difficulties and construct new meaning (Egnew, 

2018). Experiences of fatigue appeared a prominent theme thereafter as individuals aimed to 

find a balance between their energy and engaging in activities. Fatigue is the second most 

common symptom that patients with PH present to services with (Fenstad et al., 2014). 
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Supporting individuals to manage fatigue through education, pacing and prioritising valued 

actions is likely to helpful - this may also reduce mood disorders (Connolly et al., 2013).  

 

Limitations 

Most studies did not discuss reflexivity. This is an important stage in some qualitative 

research approaches and also contributes to rigour and trustworthiness (Larkin & Thompson, 

2012). The lack of this information means that it is not possible to ascertain or discuss the 

potential role of researcher bias in the results. For example, findings may have been 

influenced by characteristics of the researcher(s) such as their age, gender, profession or level 

of experience.      

 Due to a lack of reporting, the analysis was unable to distinguish between 

experiences based on PH-related factors, such as functional class or cause of PH, which has 

been shown to be associated with psychological distress (Yorke et al., 2015; Yorke et al., 

2018). Grouping individuals based solely on their diagnosis of PH may have resulted in 

idiosyncratic findings being missed.  

Regarding limitations of the review, only one researcher was involved in the 

screening and data extraction process. Moreover, while information has been provided 

concerning reflexivity, the data could still be influenced by an unintentional or unrecognised 

bias. Having multiple researchers identify and extract data on all, or a proportion, of the 

studies as well as have a greater number of discussions in stages two-three of the data 

analysis may have helped to reduce the impact of any bias and protect against human error. 

Furthermore, a member of the research team could have coded a number of articles, which 

had already been coded by the lead researcher to assess the reliability of coding.  
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The review protocol was registered at Open Science Framework (OSF) registries; 

while it was not registered prior to data extraction, authors confirm that the protocol had not 

been altered since it was initially devised and prior to data extraction.  

PH-related experiences, such as receiving palliative care, pregnancy, surgery and 

psychological interventions were largely unrepresented, despite being commonly encountered 

in practice. Indeed, representativeness of the findings may have been affected by the 

eligibility criteria. For example, research that was not written in English or published in 

scientific journals were excluded. This means that the narratives from non-Western countries 

and evidence exploring the relationship between PH and socio-cultural factors are missing. 

Furthermore, the review has failed to benefit from the vital work undertaken by PH 

Associations who play a key role in supporting this clinical group, and capturing the nature 

and impact of many challenges associated with the disease.   

 

Conclusion 

This review uniquely thematically synthesises qualitative data from over 1900 

individuals with PH across four continents, with the majority of participants recruited in two 

international studies (Lee et al., 2019; Matura et al., 2013). The review finds numerous voices 

are missing, which needs addressing, including those from palliative care, non-white 

backgrounds and individuals who have experienced pregnancy in PH. The results have 

implications for clinical practice highlighting the potential role of education and 

psychological therapies to support those in coping with the disease. Indeed, findings from the 

current review were used to identify anxiety as a therapeutic target in this clinical group and 

inform the development of a self-help intervention for anxiety in PH.  
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analysis and 
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in Figure 1 
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of journal 
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ethical 
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Yes 
Page 160-161 
Approach is 
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Yes  
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authors 
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McDonough 
(2011) 
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authors 
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methods  
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Appendix F: List of Excluded Studies 
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(Armstrong et al., 
2019) 
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of UK patients 

Did not use 
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methodology  

(Armstrong et al., 
2011) 

Living with pulmonary hypertension: A 
qualitative perspective 

Grey literature 

(Awdish et al., 2015) Development of a modified yoga program 
for pulmonary hypertension: a case series 
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methodology 

(Bonner et al., 2013) Development and validation of the living 
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questionnaire in pulmonary arterial 
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methodology to 
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research goal 

(Caputo, 2014) Exploring quality of life in Italian patients 
with rare disease: a computer-aided content 
analysis of illness stories 
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collected from 
individuals with PH  

(Chen et al., 2011) A qualitative approach to understanding 
quality of life impairment in pulmonary 
arterial hypertension: getting beyond the 
numbers 

Grey literature  

(Ferrari & Skara, 
2019) 
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(Guillevin et al., 
2013) 
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arterial hypertension on patients' and 
carers' lives 

Used qualitative 
methodology to 
address a quantitative 
research goal 

(Gray et al., 2015) Participant expectations in pulmonary 
hypertension-related research studies 
 

Did not use 
qualitative 
methodology 

(Grinnan et al., 
2012) 

The end-of-life experience for a cohort of 
patients with pulmonary arterial 
hypertension 

Did not use 
qualitative 
methodology 

(Halimi et al., 2018) Impact of psychological factors on the 
health- related quality of life of patients 
treated for pulmonary arterial hypertension 

Did not use 
qualitative 
methodology 

(Hall et al., 2007) The experiences of patients with 
pulmonary arterial hypertension (PAH) 
receiving continuous intravenous infusion 
of epoprostenol (Flolan (TM)), and their 
support persons 

Grey literature  

(Hall et al., 2017) A survey of the impact of owning a service 
dog on quality of life for individuals with 
physical and hearing disability: A pilot 
study 

Did not use 
qualitative 
methodology 

(Ivarsson et al., 
2014) 

Perceptions of received information, social 
support, and coping in patients with 
pulmonary arterial hypertension or chronic  
thromboembolic pulmonary hypertension 

Did not use 
qualitative 
methodology 
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(Ivarsson et al., 
2019) 

Everyday life experiences of spouses of 
patients who suffer from pulmonary 
arterial hypertension or chronic 
thromboembolic pulmonary hypertension 

Not perspectives of 
individuals with PH 

(Jones et al., 2008) What patients and their relatives think 
about testing for BMPR2  

Did not use 
qualitative 
methodology 

(Khan, 2011) Commentary on symptom experience of 
pulmonary arterial hypertension (PAH) 
patients 

Grey literature  

(Kobayashi et al., 
2012) 

Quantitative and qualitative analysis of 
health-related quality of life in patients 
with pulmonary arterial hypertension (CP) 

Grey literature  

(Lichenstein et al., 
2013) 

Cyber support describing concerns of 
caregivers of people with pulmonary 
hypertension 

Not perspectives of 
individuals with PH 

(McKenna et al., 
2006) 

Cambridge Pulmonary Hypertension 
Outcome Review (CAMPHOR): A 
measure of health-related quality of life 
and quality of life for patients with 
pulmonary hypertension 

Used qualitative 
methodology to 
address a quantitative 
research goal 

(MacKenzie & 
Johnson, 2015) 

Patient perspectives on exercise training in 
pulmonary arterial hypertension (PAH) 

Grey literature  

(McGoon et al., 
2019) 

The importance of patient perspectives in 
pulmonary hypertension 

Grey literature 

(Monson & Pennell, 
2012) 

The experience of the older adults with 
pulmonary arterial hypertension 

Grey literature 

(Mulgirigama et al., 
2012) 

A slower life in a smaller world. Patients' 
perspective on living with pulmonary 
arterial hypertension 

Grey literature 

(Nakanishi, 2015) Pulmonary arterial hypertension associated 
with congenital heart disease. Personal 
perspectives 

Did not use 
qualitative 
methodology 

(Peloquin et al., 
2007) 

Perception of quality of life by women 
with stage III or IV primary pulmonary 
hypertension and receiving treatment with 
prostacyclin 

Not in English 

(Quijano-Campos et 
al., 2018) 

Understanding the experience of adults 
living with pulmonary hypertension  

Grey literature 

(Tyebally et al., 
2016) 

Intravenous prostacyclin for pulmonary 
hypertension: Patient's perspective on 
complications 

Grey literature 

(Waldreus et al., 
2017) 

Patient reported experience measurement 
of health-care for patients with pulmonary 
hypertension 

Grey literature 

(Waldreus et al., 
2019) 

Development and Validation of a 
Questionnaire to Measure Patient's 
Experiences of Health Care in Pulmonary 
Arterial Hypertension Outpatient Clinics 

Used qualitative 
methodology to 
address a quantitative 
research goal 
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(Walker et al., 2006) Temporal trends and drug exposures in 
pulmonary hypertension: an American 
experience 

Did not use 
qualitative 
methodology 

(Woolcock et al., 
2018) 

Exploring the delivery of palliative and 
end of life care in patients with pulmonary 
arterial hypertension; A U.K based 
qualitative interview study 

Grey literature 

(Yorke et al., 2014) mPHasis- 10: development of a health- 
related quality of life measure in 
pulmonary hypertension 

Used qualitative 
methodology to 
address a quantitative 
research goal 

(Yorke et al., 2018) Symptom severity and its effect on health-
related quality of life over time in patients 
with pulmonary hypertension: a multisite 
longitudinal cohort study 

Did not use 
qualitative 
methodology 

(Zhai et al., 2017) The impact and financial burden of 
pulmonary arterial hypertension on 
patients and caregivers: results from a 
national survey. 

Did not use 
qualitative 
methodology 

PH = Pulmonary Hypertension; UK = United Kingdom 
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Section Two: Research Report 

 

Development and pilot randomised controlled trial of a self-help intervention, based on 

Cognitive Behavioural Therapy, for anxiety in adults with pulmonary hypertension 
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 Abstract 

Objective: People with pulmonary hypertension (PH) are at an increased risk of 

experiencing anxiety disorders. This study developed and tested the acceptability, 

feasibility and preliminary effectiveness of a cognitive behavioural self-help 

intervention for anxiety in adults with PH using a pilot randomised control trial 

design.   

Methods: Guided by the Medical Research Council framework for developing 

complex healthcare interventions, a four-week self-help intervention was first 

developed. Next, individuals with PH impacted by anxiety recruited from Pulmonary 

Hypertension Associations were randomised to either receive the self-help 

intervention (n=37) or a wait-list condition (n=40). Acceptability was explored using 

mixed-methods questionnaires. A 2x3 repeated-measures analysis of variance was 

used to explore anxiety (GAD-7), depression (PHQ-9), health-related quality of life 

(emPHAsis-10), dyspnoea (D-12), self-mastery (Self-Mastery Scale) and mood-

related cognitions and behaviours (CBP-Q) at baseline, post-intervention and one-

month follow up. A mediation analysis was performed to examine potential 

mechanisms of change.  

Results: Dropout was low at 15.6%. All participants were likely to recommend the 

intervention to another person with PH and felt it had helped with their anxiety. 

Participants in the intervention group reported a significant reduction in anxiety, 

depression and cognitive and behavioural processes linked with mood disorders, 

compared to the control group. Change in unhelpful cognitions and behaviours 

mediated the relationship between intervention condition and change in anxiety and 

depression scores.      
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Discussion: The intervention was found to be acceptable and feasible. Findings add to 

the growing evidence supporting the use of psychological therapies in people with 

PH. 

 

Practitioner points 

• Mood disorders are prevalent in people with pulmonary hypertension.  

• Cognitive behavioural therapy can be helpful for anxiety in people with 

cardiovascular conditions.  

• A cognitive behavioural therapy informed self-help intervention for anxiety in 

pulmonary hypertension was found to be acceptable and feasible.  

• Preliminary evidence suggests that the intervention was associated with 

improvements in anxiety and depression.    

 

Key words 

CBT;  Self-Management; Pulmonary Arterial Hypertension;  Mental Health;   

Psychological therapy  
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Development and pilot randomised controlled trial of a self-help intervention, 

based on Cognitive Behavioural Therapy, for anxiety in adults with pulmonary 

hypertension 

 

Pulmonary hypertension (PH) is a life-altering disease associated with high 

rates of morbidity and mortality (Halimi et al., 2018; Hoeper, Kramer, et al., 2017). 

There are five different groups of the disease, each associated with different 

aetiological factors manifesting in cardiorespiratory symptoms, such as breathlessness 

and fatigue (Hoeper, Ghofrani, et al., 2017), which are typically more debilitating in 

those with severe PH (Yorke et al., 2018). PH severity is measured using the World 

Health Organisation (WHO) functional classification system. This ranges from class 

I, in which mild symptoms may be experienced during physical activity, to IV 

suggesting symptoms will be reported at rest (McGoon et al., 2004).  

Individuals with PH are at an increased risk of experiencing lower health-

related quality of life (HRQoL) and psychological difficulties (Lowe et al., 2004; 

Wryobeck et al., 2007; Yorke et al., 2014; Yorke et al., 2018). Research has identified 

depression and anxiety disorders in up to 50% of participants with PH (Bussotti & 

Sommaruga, 2018). Moreover, such figures may be underestimated as mental health 

conditions are often underrecognised in this group (Wryobeck et al., 2007); one study 

found less than one-quarter (n=14/58) of individuals with PH were receiving 

medication (n=8), psychological treatment (n=2) or both (n=4) for difficulties 

identified using the Patient Health Questionnaire-9 (PHQ-9) (Kroenke et al., 2001; 

Lowe et al., 2004). 

Anxiety is a pertinent issue in PH due to its prevalence, the physiological 

effects on cardiovascular functioning which could exacerbate difficulties 
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(Schachinger et al., 2000) and overlapping symptoms; for instance, breathlessness, 

dizziness, fatigue and chest pain could be caused by anxiety or PH. Anxiety has been 

conceptualised as a psychological, physiological and behavioural response to stimuli 

perceived by the individual as aversive or threatening. It is viewed as an adaptive 

function to help manage a stressor (Steimer, 2002) and therefore, it can be important 

to normalise anxiety as a healthy reaction to certain challenges, such as living with a 

chronic illness (Lebel et al., 2020). However, anxiety can become unhelpful and 

pathological; for example, when the intensity, duration or frequency interferes with 

everyday life (Steimer, 2002). Anxiety in PH is associated with reduced HRQoL and 

depression (Rawlings, Thompson, et al., 2021; Yorke et al., 2018) – and mortality risk 

in those with other heart and lung conditions (Panagioti et al., 2014; Watkins et al., 

2013).  

There is limited research examining treatments for anxiety in PH. In terms of 

psychological interventions, a systematic review investigating a sub-group of PH, 

pulmonary arterial hypertension (PAH), found only three trials, all of which used 

Cognitive behavioural Therapy (CBT) or strategies commonly associated with CBT, 

such as psychoeducation, relaxation techniques and guided breathing (Bussotti & 

Sommaruga, 2018). CBT aims to help people alter their attitudes and behaviours by 

exploring their cognitions, emotions, physiological reactions and behaviours, and 

develop adaptive coping skills (Shafran et al., 2013). CBT informed interventions 

were associated with significant improvements in anxiety, depression and HRQoL in 

PH. The authors concluded while CBT is associated with benefits in other 

cardiovascular conditions (Johnston, 2000), there is a paucity of evidence regarding 

CBT in PH (Bussotti & Sommaruga, 2018). Furthermore, recent evidence suggests 

psychological treatments targeting mood may also have a preventative function in PH. 
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A randomised control trial (RCT) compared unspecified psychological counselling for 

anxiety and depression in people with PAH versus no counselling finding those 

receiving counselling reported a reduction in anxiety and depression, while mood 

symptomatology increased in the other group (Tarantino et al., 2020). 

The National Institute for Health and Care Excellence (NICE) recommend 

stepped care for treating anxiety and panic disorders (National Institute for Health and 

Care Excellence, 2019). For those with less severe symptoms, self-help approaches, 

informed by CBT, are recommended. If individuals are experiencing difficulties 

following treatment or their initial needs are too severe, care should be stepped up to 

more intensive interventions, including psychopharmacology. This approach means 

that individuals receive a level of care appropriate to their needs, while at the same 

time optimising resource (Webster et al., 2014). 

Self-help interventions typically involve individuals working through a series 

of materials discussing psychoeducation and self-management techniques (Cuijpers & 

Schuurmans, 2007). There is growing evidence suggesting self-management 

interventions offer an accessible and effective form of treatment (Webster et al., 

2014). What is more, condition-specific self-help interventions for psychological 

difficulties have been developed, which have the benefit of addressing general and 

particular challenges observed within clinical groups (Howard & Dupont, 2014; 

Pasterfield et al., 2019; Novakova et al., 2019).  
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Aims 

The primary aim of the current study was to develop a CBT informed self-help 

intervention targeting anxiety in adults with PH. A theory- and evidence-based 

approach was used, utilising developmental guidelines for healthcare interventions 

(O'Cathain et al., 2019; Yardley et al., 2015), and more precisely, the Medical 

Research Council (MRC) Framework (Craig et al., 2008) (Figure 1). This framework 

has four iterative phases: developing an intervention informed by the available 

evidence-base; next, aspects of the intervention and proposed method of evaluation 

should be tested using feasibility, acceptability or pilot studies; after necessary 

refinements based on findings from previous phases and if suitable, effectiveness can 

be investigated using systematic methodologies; and finally, the intervention can be 

implemented, if appropriate. The framework has been used to develop self-help 

interventions for people living with chronic conditions (Bobrow et al., 2018). 

 

Figure 1  

Medical Research Council Framework 
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A secondary aim was to conduct a pilot RCT investigating the newly 

developed self-help intervention against a wait-list control condition, with the 

intention of informing a future definitive trial.  

The terms feasibility and pilot studies are often erroneously used 

interchangeably (Whitehead et al., 2014). A conceptual framework has been 

developed defining a feasibility study as investigating whether an element of a future 

RCT is suitable, whereas a pilot study is a miniature version of a definitive trial, 

which may also investigate feasibility (Eldridge, Lancaster, et al., 2016). A pilot RCT 

does not hypothesis-test, but rather explores proposed procedures and obtains 

estimates for sample size calculations for a larger trial (Leon et al., 2010; Whitehead 

et al., 2016).  

The design, method for recruitment and data collection for a definitive study 

had already been identified, as the final self-help intervention was to be made 

available to all 4500 members of a United Kingdom (UK)-based charity for people 

with PH, Pulmonary Hypertension Association (PHA UK), who also funded the 

current project. Therefore, a pilot study was selected to first test this approach on a 

smaller scale.   

 

Objectives 

The objective of the pilot RCT was to explore the feasibility and acceptability 

of the proposed design of a definitive trial. More precisely, examining recruitment 

methods, randomisation, attrition, implementation of a novel self-help intervention for 

anxiety in PH, and completion of health-related questionnaires.  

As a secondary objective, preliminary effectiveness of the intervention was 

investigated to help inform a sample size calculation for a definitive trial. 
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Furthermore, potential active mechanisms of change associated with the trial were 

explored to help understand change processes. More specifically, a mediation analysis 

was used to examine whether changes in cognitions and behaviours related to mood 

explained the relationship between intervention condition and significant changes in 

health-related outcomes.  

 

Methods 

Phase One: Intervention Development 

Identifying Existing Evidence 

 To identify the existing evidence-base regarding what is currently known 

about the phenomenology of living with PH and how people cope, a systematic 

review of qualitative studies examining adults’ accounts was performed (Rawlings et 

al., 2020). The findings first helped to identify anxiety as a possible therapeutic target 

in PH; for example, participants reported uncertainty in response to different PH-

related challenges. This included the often-lengthy delay in obtaining a diagnosis of 

PH, experience of PH-related symptoms; for example, breathlessness and panic were 

closely linked; the meaning, cause and progression of symptoms; treatment options; 

prognosis; and the reactions of others to the disease. Individuals engaged in worrying 

to plan or problem solve, and sought reassurance as a method of coping. 

Unfortunately, due to the unpredictable and complex nature of PH, this was not 

always possible or helpful. Participants described focusing on somatic symptoms as a 

method of monitoring the progression of PH; however, this resulted in anticipatory 

anxiety and given the overlap between symptoms of PH and anxiety, it may be that 

individuals found it difficult to differentiate between normal and potentially harmful 

responses.  
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The link between anxiety and PH was then further examined by investigating 

quantitative findings previously discussed regarding the prevalence, nature and 

treatment. Finally, the aforementioned evidence was used to select appropriate 

theories (see below) and inform the intervention development. For instance, helping 

to develop case examples.  

 

Identifying Theory 

As evidence suggests anxiety in PH appears responsive to psychological 

treatment, particularly CBT (Bussotti & Sommaruga, 2018), theories related to CBT 

for anxiety were selected to guide the intervention. More specifically, theories of 

generalised anxiety disorder (GAD), panic disorder and health anxiety, which have all  

previously been documented as prevalent in this group (Bussotti & Sommaruga, 

2018; Rawlings et al., 2021) were used. GAD can be viewed as a strong reaction to 

uncertainty, which is often managed through excessive worry and reassurance seeking 

(Dugas & Robichaud, 2007); panic disorders are formulated as a catastrophic 

misinterpretation of bodily sensations (Clark, 1986); and similarly, misinterpretation 

and hypervigilance of somatic experiences are believed to maintain health anxiety 

(Salkovskis et al., 2002).  

The content of CBT can differ depending on the client’s needs and available 

resource as treatment can use a longitudinal perspective, focusing on how past events 

may have influenced current difficulties, or adopt a specific focus on experiences 

related to the here and now. A longitudinal approach can be more intensive requiring 

additional facilitation; for example, discussing early life experiences. Therefore, a 

here and now perspective was utilised. Generally speaking, CBT for anxiety has three 

main cyclic phases (assessment, the use of cognitive and behavioural strategies, and 
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relapse prevention) (Shafran et al., 2013), which were all represented in the current 

intervention:   

(a) Participants first explored their anxiety and identified targets for treatment. 

The four-areas model was used to help facilitate understanding and socialise 

participants to key principles of CBT. This is a trans-diagnostic cross-sectional CBT 

formulation conceptualising the complex interaction between cognitive, emotional, 

physiological and behavioural factors (Padesky & Mooney, 1990). Additional 

psychoeducational resources were discussed with the aim of helping individuals to 

develop a greater and non-judgemental understanding of their difficulties.  

(b) Individuals were asked to focus on cognitive and behavioural processes 

that may be maintaining their current difficulties. Participants practiced challenging 

their unhelpful thinking styles and behaviours, and developed more helpful ways of 

coping. Typically, graded exposure is an important mechanism in CBT in which the 

individual repeatedly engages in anxiety-provoking activities until habituation. This 

strategy may also have a bi-directional impact on anxiety; for instance, depression is 

highly prevalent and related to anxiety in PH (Rawlings, Thompson, et al., 2021) with 

behavioural engagement being an important element in depression-related treatments 

(Ekers et al., 2014). Moreover, given fatigue is a common and debilitating symptom 

in people with PH (Tartavoulle et al., 2018), the current intervention was adapted 

using principles of pacing, which aimed to help participants build stamina and prevent 

exhaustion from performing behaviours (Connolly et al., 2013).  

(c) To conclude, participants focused on consolidating therapeutic gains and 

identifying possible setbacks. Individuals took an active role in devising strategies for 

prevention of relapse. Further psychoeducation was used; for example, focusing on 

other behavioural strategies to help with anxiety such as diet and sleep.   
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Modelling Process and Outcomes  

A multi-disciplinary stakeholders’ group was established in collaboration with 

PHA UK to develop and model the intervention. The group comprised of adults living 

with PH and caregivers (n=4), clinical psychologists (n=2), PH nurse specialists 

(n=2), professionals from PHA UK (n=3), a cognitive behavioural therapist and 

graphic designer. The team agreed on the target problem, and approach to developing 

the intervention. The lead researcher developed the intervention guided by clinical 

experience and the aforementioned evidence-base, including previous condition-

specific self-help interventions (Anderson et al., 2011; Anxiety Canada, n.d.; Khazan, 

2013; Mander & Cameron, 2013.; Psychology Tools Limited, n.d.; Pasterfield & 

Thompson, 2013; Shafran et al., 2013; Therapist Aid, 2017; Whalley & Kaur, 2020). 

The lead researcher kept in regular contact with members of the stakeholders’ group 

through a series of meetings. 

 To further refine the intervention, four individuals with PH and their 

caregivers, who were members of the stakeholders’ group, were asked to review the 

intervention. A questionnaire was developed by the lead researcher for this purpose 

collecting quantitative and qualitative information (Appendix A). Group members 

were asked to rate, on a 5-point Likert scale (“Strong Agree” to “Strongly Disagree”), 

whether the intervention was worthwhile, easy to read and understand, manageable 

given the workload, had a good balance between text and images, and the examples 

were appropriate (Figure 2). Members were asked what they liked and disliked about 

the intervention, and for any other comments.  

All members reported “Agree” or “Strongly Agree” that the intervention was 

worthwhile, manageable and well-balanced. Members valued that the different phases 

of CBT were split up and people could work through it step by step. There was an 
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equal split between members when asked about its ease and appropriateness of 

examples. As such, a number of refinements were made, which included reducing 

long sentences and modifying case vignettes. Once the content was finalised, the 

layout was designed by a designer as part of the stakeholders’ group. 

 

Figure 2  

Results from stakeholder’s questionnaire(n=4)  

 

Final Intervention  

 The final intervention consisted of a four-week programme corresponding to 

four individual booklets (Table 1 and Appendix B). The length of each booklet varied 

between 19–27 A5 pages. It was recommended to participants to read each booklet 

per week and in order.  

0
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Worthwhile Ease Manageable Balanced Appropiate

Strongly Agree Agree Neither Agree nor Disagree Disagree Strongly Disagree
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Table 1  

Outline of the intervention  

Booklet Content Exercises 

1 
‘Anxiety and 
PH’ 
 

• Introduction to CBT model 

• Introduction to the intervention  

• Normalise difficulties with anxiety through case studies 

• Psychoeducation on psychosocial impact of PH, anxiety (panic, fear, stress and 
worry) and anxiety in PH 

• Highlight the importance of coping strategies  
 

• Explore and identify common symptoms 
of anxiety  

• Complete the four-areas model – develop 
a mini-formulation of difficulties 

• Slow breathing exercise 

2 
‘What keeps 
anxiety 
going’ 

• Psychoeducation on anxiety – focusing on avoidance, reassurance seeking, safety 
behaviours, symptoms and unhelpful thoughts about health – all specific to 
experiences of PH 

 

• Explore and recognise maintenance 
cycles 

• Develop a here and now formulation of 
difficulties recognising triggers, reactions, 
unhelpful coping strategies and short- and 
long-term consequences  

• Two mindfulness exercises – focusing on 
bodily symptoms and everyday events  
 

3 
‘The power 
of thoughts’ 

• Psychoeducation on cognitive biases grounded in the four-factor model: 
predicting the future, mind reading, over-generalisation, all-or-nothing thinking 
and self-criticism 

• Challenging unhelpful thoughts – evidence for and against  

• Normalise difficulties with anxiety through case studies 

• Develop techniques to help manage worry 
 
 

• Recognise unhelpful thinking biases  

• Thought challenging  

• Worry tree 

• Worry delay  

• Thought monitoring exercise 
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4 
‘The power 
of your 
actions’  

• Psychoeducation on graded exposure to manage anxiety; pacing, and boom and 
bust cycle to manage pain and fatigue 

• Psychoeducation on other factors affecting anxiety: routine, diet, sleep, social 
support, keeping physically active and confidence/assurance  

• Relapse prevention reviewing what participants have learnt, skills they have 
developed, and identifying and managing setbacks 

• Signpost to other services for mental health and PH-related problems 

• Development of anxiety hierarchy  

• Development of pacing hierarchy  

• Create a plan to cope with setbacks 

• Progressive muscle relaxation exercise 

CBT = Cognitive Behavioural Therapy; PH = Pulmonary Hypertension 
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Phase Two: Piloting  

Trial Design  

The trial has been conducted in accordance with CONSORT guidelines (Eldridge, 

Chan, et al., 2016) (Appendix C). Data was collected between August 2020 – April 2021 with 

recruitment ending in February 2021, when the sample size was achieved. Participants were 

block randomised 1:1 (first in a block of 64, then in blocks of ten to account for dropout (see 

Sample Size Analysis)), using an online randomiser (https://www.random.org), to one of two 

groups: CBT self-help intervention for anxiety in PH or a wait-list condition. All participants 

were asked to complete a series of measures (see measures) at baseline, post-intervention and 

one-month post-intervention. Participants and researchers were not blinded to condition 

allocation.  

Ethical approval was obtained from the Department of Psychology Ethics Committee 

at the University of Sheffield (034442) (Appendix D and E). For any safeguarding concerns, 

participants were signposted to other services and the event would be discussed with the 

research team with the option of stopping the trial if necessary- however none of these steps 

were required. The study was registered at clinicaltrials.gov: NCT04450862 (Appendix F).  

 

Sample Size Analysis  

As a pilot study does not test hypotheses, traditional sample size calculations are not 

appropriate (Bell et al., 2018). However, Whitehead et al., propose an optimal solution if the 

effect size of a larger trial is known, to justify sample sizes of a pilot study (Whitehead et al., 

2016). A meta-analysis of 54 self-help interventions for anxiety reported an average effect 

size of 0.53 (Hedges’ g) for clinical samples (95% Confidence Interval (CI)=0.31-0.76) 

(Haug et al., 2012). Therefore, utilising a RCT design with a standardised effect size of 0.5, 

90% power and 5% type I error rate, a sample size of 32 was required in each arm. However, 
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an average dropout rate of 16.5% (range 0-54.8%) was reported, therefore this was revised to 

n=76.  

 

Eligibility Criteria  

To be eligible, participants were required to: be aged 18 years or over; have a 

diagnosis of PH; provide informed consent (Appendix G); complete a series of self-report 

questionnaires independently in English; and have a clinical need. To examine clinical need, 

participants were required to respond “yes” (from a “yes” or “no” option) when asked if they 

had difficulty with anxiety (Appendix H). A standardised screening method could not be used 

as no anxiety-specific measure has been in PH.   

NICE guidelines recommend people with severe symptoms of anxiety may not be 

suitable for self-help interventions; therefore, individuals were not eligible if they self-

reported experiencing thoughts of self-harm or suicide. Initially, people who had received 

treatment for anxiety in last twelve-months were not eligible; however, after receiving 

feedback from PH-clinicians, this stipulation was removed in November 2020 (Appendix D 

and E). Individuals who were not eligible were given the option of contacting the lead 

researcher for further signposting – no individuals made contact.  

 

Procedure 

A convenience sampling method was used. Participants were recruited via 

advertisements on social media platforms (Appendix I) of Pulmonary Hypertension 

Associations in the UK, Canada and India. The advert directed people to a webpage 

containing the participant information sheet (Appendix J). If individuals were still interested 

after reading the information sheet, they were asked to complete the eligibility form 

(Appendix H). If suitable, participants were then asked to complete a consent form, and 
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demographic and health-related questionnaires (see Measures). Participants were then 

randomised by the lead researcher.  

Those in the intervention condition were sent the intervention. Initially, all 

participants were sent a paper-version. However, as discussed, the intention was to make the 

final intervention available to all PHA UK members. Although this is a UK based charity, 

they are contacted  by people outside of the UK, with whom it is more practical to correspond 

electronically. In accordance with how the intervention would be used in the real world and 

in a definitive trial and to help maximise recruitment, from November 2020, UK participants 

continued to receive a paper version, while international participants received an electronic 

version (Appendix D) – at this stage, only two international participants were enrolled, 

neither of whom had received a paper version. We also approached international PH 

organisations to support with advertising the study. Results were not stratified based on type 

of intervention.  

Two weeks after the intervention was sent, UK participants were contacted by 

telephone and international participants by email, by the lead researcher to assess adherence 

and acceptability, using a semi-structured questionnaire (see Measures, Table 5 and 

Appendix K). Participants were informed the phone call should last approximately ten 

minutes. Overall, n=10 were successfully contacted via email and n=22 via telephone and 

responded with calls lasting on average 12.36 minutes (Standard Deviation (SD)=12.25 

minutes). Given the aim of this contact, the researcher did not provide any recommendations 

or advice, and instead, normalised or summarised participants’ experiences related to the 

intervention.  

Participants randomised to the wait-list condition were informed that they would be 

contacted again in four-weeks. 
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After four weeks, participants in both conditions were asked to complete the health-

related questionnaires, which were repeated one-month later. Participants in the intervention 

group were then asked to complete a semi-structured acceptability questionnaire (see 

Measures, Tables 6-9 and Appendix L). Participants in the control group were informed if the 

intervention was acceptable, they would receive a copy in the future. Questionnaires were 

hosted by Qualtrics (https://www.qualtrics.com).  

 

Measures 

To obtain demographic and clinical factors, participants were asked to record their 

name, date of birth, gender, contact details, employment status, years of education, ethnicity, 

diagnosis of PH, PH functional class, duration of PH and whether they had received 

treatment for anxiety in the last twelve-months – this was to assess whether participants may 

have received a similar intervention as to the one being examined, which could influence 

their responses (Appendix M). 

 

Primary Outcome Measure 

Anxiety was measured using the GAD-7 questionnaire (Spitzer et al., 2006) 

(Appendix N). Participants were asked to report on a Likert scale (“Not at all”, “Several 

days”, “More than half the days”, “Nearly every day”), how often over the last two weeks 

had they been bothered by seven anxiety-related difficulties. A score of 0–4 indicates 

“minimal difficulties”, 5-9 “mild”, 10–14 “moderate” and 15–21 “severe” anxiety. The 

clinical cut-off score is ≥8 with a reliable change of  ≥4 (Clark & Oates, 2014). The measure 

has been used in people with PH (Harzheim et al., 2013). In the current study, excellent 

internal consistency was observed (Cronbach’s Alpha=0.91) – ≥0.9=excellent, ≥0.8=good, 

≥0.7=acceptable, ≥0.6=poor, ≤0.5=unacceptable (George & Mallery, 2003). 
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Secondary Outcome Measures 

 Depression is related to anxiety in PH (Rawlings, Thompson et al., 2021) and was 

measured using the PHQ-9 (Kroenke et al., 2001) (Appendix O). Respondents were asked to 

rate on a four-item Likert scale (“Not at all”, “Several days”, “More than half the days”, 

“Nearly every day”) how often over the last two weeks had they been bothered by nine 

depression-related difficulties. A score of 0-4 indicates “minimal difficulties”, 5-9 “mild”, 10-

14 “moderate”, 15-19 “moderately severe” and ≥20 “severe” depression. The clinical cut-off 

score is ≥10, with a reliable change of  ≥6 (Clark & Oates, 2014). This measure has been 

used in people with PH. It had good internal consistency (Cronbach’s Alpha=0.84).  

HRQoL is associated with anxiety in PH (Yorke et al., 2018), and was examined 

using a condition-specific measure, emPHAsis-10 (Yorke et al., 2014) (Appendix P). 

Participants were asked to rate on a six item Likert scale, how much they had recently 

experienced ten PH-related challenges. Scores range from 0-50, with a higher score 

indicative of lower HRQoL. The measure had good internal consistency (Cronbach’s 

Alpha=0.89).  

Breathing difficulties are a cardinal symptom of PH and linked to panic (Rawlings et 

al., 2020); therefore this was explored using the Dyspnoea 12 (D12) (Yorke et al., 2010) 

(Appendix Q). Participants were asked to rate twelve questions in relation to their 

breathlessness “these days”, on a Likert scale (“minimal”, “mild”, “moderate” or “severe”). 

Total scores range from 0-36 with a higher score indicating greater difficulty. The measure 

has been used in people with PH (Yorke et al., 2018). It had excellent internal consistency 

(Cronbach’s Alpha=0.95).  

 Self-mastery reflects a person’s perception of their own ability to cope (Pearlin & 

Schooler, 1978). Given the relationship between coping and anxiety in PH (Rawlings et al., 

2021), coping was measured using the Self-Mastery Scale (Pearlin & Schooler, 1978) 
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(Appendix R). Respondents were asked to rate seven coping-related questions on a seven-

point Likert scale ranging from “Strongly Agree” to “Strongly Disagree”. Total scores range 

from 7-49 with a higher score suggesting a greater perceived capacity to cope. Good internal 

consistency was reported (Cronbach’s Alpha=0.8). 

To measure changes in how participants respond to unhelpful cognitions, emotions 

and behaviours, which may underlie anxiety and therefore act as a mechanism of change, the 

Cognitive and Behavioural Processes Questionnaire (CBP-Q) was used (Patel et al., 2015) 

(Appendix S). This is a 15-item transdiagnostic measure asking eight questions related to 

cognitions and seven to behaviours. Participants were asked to rate questions using a nine-

item Likert scale, which different depending on the item. Total scores range from 0-120. 

Higher scores are associated with more unhelpful responses, which have been found to 

positively relate to anxiety and depression symptomatology (Patel et al., 2015). Internal 

consistency was good (Cronbach’s Alpha=0.86).  

 

Adherence and Acceptability Questionnaires 

 Two mixed-methods questionnaires (Check-In Questionnaire and Final Acceptability 

Questionnaire) were developed by the lead researcher to collect information concerning 

adherence and acceptability part-way through and at the end of the study (Appendix K and 

L). Participants were asked about their experiences of anxiety in PH, the different aspects of 

the intervention and their engagement in the research trial. Participants were asked to respond 

to structured questions using a five-item Likert scale and were given the space to write their 

answers to open-ended questions (Tables 5-9).  
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Data Analysis 

Quantitative Data. A series of independent samples t-tests and Pearson’s chi-square 

tests were performed to investigate group differences between CBT vs. control group to 

explore randomisation; UK vs. international (non-UK) participants to examine whether it was 

suitable to group participants together; and completers vs. non-completers investigating 

possible variables impacting attrition – non-completers were defined as participants who did 

not complete measures at post-intervention or follow-up.   

Results from the adherence and acceptability questionnaires were summarised using 

descriptive statistics (e.g. mean and standard deviations).  

To examine preliminary effectiveness, a series of two-way mixed analysis of variance 

(ANOVA) were ran for each outcome measure examining the interaction, with condition 

representing the between subjects factor and time the within subjects factor. Regarding 

assumptions: outliers were explored but retained to increase the number of data points. Five 

variables violated the assumption of normality (Shapiro-Wilk’s test p<0.05), however as 

there is not a non-parametric alternative, violations have just been reported. Levene’s test of 

homogeneity of variance and Mauchly’s test of Sphericity were performed and violations 

reported. If sphericity was violated, Huynh-Feldt correction was used as all epsilon 

corrections were >0.75 (Laerd Statistics, 2018). Data were not transformed to preserve the 

clarity of original data and given that the study was not designed to test effectiveness.  

Where the interaction (group x time) was significant, a series of independent samples 

t-tests were performed to compare differences at each time point between the two groups.  

A series of repeated measures ANOVAs was then used to investigate effects of time 

for each condition for all outcome measures. Bonferroni correction was used for post-hoc 

pairwise comparisons to prevent type 1 errors given the number of tests performed. The alpha 

level (0.05) was accepted for all other tests.  
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G*Power-3 (2020) was used to perform the sample size calculation to inform a future 

trial, using the effect size of the primary outcome measure. Partial Eta Squared was converted 

to Cohen’s f using G*Power-3, which were interpreted using Cohens’ benchmarks (f=0.1 

small, 0.25 medium and 0.4 large) (Cohen, 1988). 

To explore mechanisms of change, a series of mediated regression analyses were  

performed to investigate whether the effects of condition on significant changes in health-

outcomes were mediated by change in CBP-Q scores. Regarding assumptions, a linear 

relationship was observed, no multicollinearity was reported (<0.8), residuals were 

independent (Durbin-Watson=1.61-1.78), homoscedasticity was met and data was normally 

distributed using plots. To assess significance, 95% bootstrapped confidence intervals were 

assessed (5000 bootstrap samples). Change in scores was calculated by subtracting scores at 

baseline from one-month follow-up. An online calculator was used to perform a Sobel test 

(Preacher & Leonardelli, 2021). Cohen’s benchmarks were used to interpret effect sizes  

(r2=0.02 small, 0.15 medium and 0.35 large) (Cohen, 1988). 

SPSS25 (IBM Corp. 2017) was used for all other statistical analysis with Hayes’ 

process macro extension (Hayes, 2021) for the mediation analyses.  

 

Qualitative Data. Qualitative data collected from the adherence and acceptability 

questionnaires were analysed using quantitative content analysis (Huxley, 2020). This 

approach aims to identify patterns and recurring categories within datasets. Overriding 

categories were first identified by the lead researcher, which corresponded to the open-ended 

questions (Table 9). After reading the full dataset, a coding scheme was developed by the 

lead researcher based on responses to the Acceptability Questionnaire. This was shared 

amongst members of the research team to achieve consensus. The lead researcher proceeded 
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to use the coding scheme to code all of the qualitative data before quantifying participants’ 

responses. Suitable quotes were selected as examples.  

 

Results 

Recruitment 

 Overall, n=138 individuals accessed the link to read the participant information sheet, 

of whom n=77 (55.8%) consented to take part and completed the baseline measures (Figure 

3). Reasons for individuals not choosing to take part are unknown. It is also unknown how 

many people viewed the study advert. 
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Figure 3  

CONSORT flow diagram 

 
 

Randomisation  

 A series of t-tests and chi-squared tests revealed no significant differences in 

demographic or health-related outcomes between participants in the self-help or control 

group (Table 2).  
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Table 2  
 
Baseline data for participants randomised to the CBT self-help or control group. Means and 
(standard deviations) unless otherwise stated  
 
Characteristics CBT self-help Control p value 
Number of participants  n=37 n=40 0.73 
Demographics     

Age (years) 48.2 (14.03) 47.5 (13.1) 0.83 
Gender   0.4 

Male n=1 n=3  
Female n=35 n=37  
Other n=1 n=0  

Ethnicity    0.57 
White n=25 n=10  
Not reported or not clear n=12 n=12  
Asian n=4 n=5  
Hispanic n=0 n=1  
Black  n=0 n=1  
Latina  n=1 n=1  

Education (years) 15.3 (4.7) 15.6 (3.8) 0.77 
Employment   0.73 

Employed n=14 n=13  
Not employed n=8 n=14  
Retired n=9 n=9  
Student n=2 n=1  
Other n=4 n=3  

PH factors    
PH Type   0.83 

Idiopathic PH n=19 n=16  
Chronic thromboembolic PH n=7 n=7  
Connective tissue disease n=2 n=4  
Congenital PH n=2 n=2  
Familial PH n=0 n=1  
Other n=3 n=6  
Not sure n=4 n=4  

PH Class   0.27 
I n=6 n=2  
II n=7 n=10  
III n=12 n=12  
IV n=2 n=0  
Not sure n=10 n=13  

Years since diagnosis 9.48 (10.02) 7.84 (7.6) 0.42 
Psychological factors    

Prescribed medication for anxiety n= 9 (24.3%) n=13 (32.5%) 0.43 
Received therapy for anxiety  n=7 (18.9%) n=9 (22.5%) 0.7 
Anxiety 10.43 (5.11) 11.75 (5.78) 0.29 
Depression 12.38 (5.12) 12.7 (6) 0.8 
HRQoL 38.49 (10.57) 41.28 (11.39) 0.27 
Dyspnoea 14.38 (9.91) 16.55 (8.96) 0.32 
Self-mastery 25.95 (7.08) 24.33 (7.75) 0.34 
CBP-Q 69.59 (13.43) 68.55 (19.67) 0.79 
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n = Number of participants; PH = Pulmonary Hypertension; HRQoL = Health-Related 
Quality of Life; CBP-Q = Cognitive and Behavioural Processes Questionnaire  
 

UK vs. International Participants 

International participants lived in Canada (n=17), India (n=7), United States (n=5), 

the Netherlands (n=1) and Australia (n=1). No significant differences were observed between 

the two groups with the exception of ethnicity, as a greater number of UK participants self-

identified as white. This difference may be expected, given the ethnic composition of 

countries from where individuals were recruited (e.g., UK vs. India) Therefore, it was 

deemed appropriate to group participants (Table 3).  
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Table 3  
 
Baseline data for participants living in the UK or outside of the UK (international). Means 
and (standard deviations) unless otherwise stated  
 
Characteristics UK International  p value 
Number of participants  n=46 n=31 0.09 
Condition   0.38 

CBT Self-help n=24 n=13 0.07 
Control n=22 n=18 0.53 

Demographics     
Age (years) 47.91 (12.59) 47.67 (14.91) 0.94 
Gender    

Male n=2 n=2 0.43 
Female n=44 n=28  
Other n=0 n=1  

Ethnicity    0.004 
White n=29 n=16  
Not reported or not clear n=15 n=4  
Asian n=1 n=8  
Hispanic n=0 n=1  
Black  n=1 n=0  
Latina  n=0 n=2  

Education (years) 14.54 (5.07) 16.42 (2.75) 0.07 
Employment   0.07 

Employed n=16 n=11  
Not employed n=14 n=8  
Retired n=12 n=6  
Student n=3 n=0  
Other n=1 n=6  

PH factors    
Type   0.08 

Idiopathic PH n=17 n=18  
Chronic thromboembolic PH n=12 n=2  
Connective tissue disease n=5 n=1  
Congenital PH n=1 n=3  
Familial PH n=0 n=1  
Other n=5 n=4  
Not sure n=6 n=2  

Class   0.38 
I n=4 n=4  
II n=8 n=9  
III n=19 n=8  
IV n=2 n=0  
Not sure n=13 n=10  

Years since diagnosis 8.21 (8.55) 9.25 (9.33) 0.62 
Psychological factors    

Prescribed medication for anxiety n=12 n=10 0.56 
Received therapy for anxiety  n=20 n=13 0.89 
Anxiety 11.74 (5.23) 10.19 (5.78) 0.23 
Depression 13.13 (5.32) 11.68 (5.88) 0.26 
HRQoL 40.5 (11.15) 39.1 (10.95) 0.59 
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Dyspnoea 16.5 (9.79) 14.03 (8.81) 0.26 
Self-mastery 24.52 (7.58) 25.97 (7.23) 0.4 
CBP-Q 69.59 (16.51) 68.32 (17.4) 0.75 

n = Number of participants; PH = Pulmonary Hypertension; HRQoL = Health-Related 
Quality of Life; CBP-Q = Cognitive and Behavioural Processes Questionnaire; UK = United 
Kingdom   
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Completers vs. Non-Completers 

 A significantly greater number of participants completed the intervention. An overall 

dropout rate of 15.6% was observed (self-help=18.9%, control=12.5%). On average, those 

classified as non-completers were significantly younger and reported lower levels of anxiety. 

There was a significant difference in gender between the two groups, with a greater ratio of 

males in those who completed. Notwithstanding this difference, males overall were greatly 

underrepresented accounting for 5% of the total sample (Table 4).
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Table 4  
 
Baseline data for participants defined as completers vs. non-completers.  Means and  
(standard deviations) unless otherwise stated 
 
Characteristics Completers Non-completers   p value 
Number of participants  n=65 n=12 <0.001 
Condition   0.44 

CBT Self-help n=30 n=7  
Control n=35 n=5  

Demographics     
Age (years) 49.27 (13.11) 40.08 (13.17) 0.03 
Gender   0.046 

Male n=4 n=0  
Female n=61 n=11  
Other n=0 n=1  

Country   0.17 
UK n=41 n=5  
International n=24 n=7  

Ethnicity    0.43 
White n=29 n=6  
Not reported or not clear n=17 n=2  
Asian n=6 n=3  
Hispanic n=1 n=0  
Black  n=1 n=0  
Latina  n=1 n=1  

Education (years) 15.47 (4.23) 15.18 (4.26) 0.84 
Employment   0.39 

Employed n=25 n=2  
Not employed n=17 n=5  
Retired n=16 n=2  
Student n=2 n=1  
Other n=5 n=2  

PH factors    
PH Type   0.4 

Idiopathic PH n=30 n=5  
Chronic thromboembolic PH n=14 n=0  
Connective tissue disease n=5 n=1  
Congenital PH n=3 n=1  
Familial PH n=1 n=0  
Other n=7 n=2  
Not sure n=5 n=3  

PH Class   0.86 
I n=7 n=1  
II n=15 n=2  
III n=23 n=4  
IV n=2 n=0  
Not sure n=18 n=5  

Years since diagnosis 7.93 (8.36) 12.42 (10.64) 0.11 
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Psychological factors    
Prescribed medication for anxiety n=18 n=4 0.69 
Received therapy for anxiety  n=12 n=2 0.24 
Anxiety 11.75 (5.44) 7.67 (4.4) 0.02 
Depression 2.95 (5.54) 10.33 (5.37) 0.13 
HRQoL 40.63 (10.89) 36.17 (11.4) 0.2 
Dyspnoea 15.92 (9.57) 13.25 (8.65) 0.37 
Self-mastery 24.35 (7.4) 29.17 (6.38) 0.04 
CBP-Q 69.95 (17.2) 63.9 (13.58) 0.27 

n = Number of participants; PH = Pulmonary Hypertension; HRQoL = Health-Related 
Quality of Life; CBP-Q = Cognitive and Behavioural Processes Questionnaire; UK = United 
Kingdom  
 

Acceptability  

Quantitative Findings. Overall, 32/37 (86.5%) of participants in the intervention condition 

completed the Check-in Questionnaire at two-weeks. All participants had received and 

started the intervention. The majority of participants were working on booklet one (n=7) or 

two (n=17); booklet three (n=6) and four (n=2). The majority (>70%, n=23/32) understood 

most of the content, felt it could help with their anxiety and other areas of their life, and did 

not find the intervention difficult or distressing (Table 5). All participants intended to finish 

the intervention.  
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Table 5  
 
Check-in Questionnaire (n=32); values represent n unless otherwise stated 
 
Question Great Deal 

– A Lot 
Moderate 
Amount 

None at All – 
A Little 

Mean 
(SD) 

How much have you looked at the 
intervention? 

15  
(46.9%) 

13 
(40.6%) 

4  
(12.5%) 

3.6  
(0.97) 

How much of the intervention 
have you understood? 

27  
(84.4%) 

3 
(9.3%) 

2  
(6.3%) 

4.35 
(1.02) 

How distressing is the 
intervention? 

2 
(6.3%) 

5  
(15.6%) 

25  
(78.1%) 

1.55 
(0.74) 

How difficult is the intervention? 3  
(9.4%) 

6  
(18.7%) 

23  
(71.9%) 

1.97 
(1.08) 

How often have you been using 
the skills? 

16  
(50%) 

10  
(31.2%) 

6  
(18.8%) 

3.29 
(1.19) 

How much is the intervention 
helping with your anxiety? 

15  
(46.9%) 

10  
(31.2%) 

7 
(21.9%) 

3.23 
(1.02) 

How much can the intervention 
help with your anxiety? 

30  
(93.8%) 

1 
(3%) 

1  
(3%) 

4.23 
(0.68) 

How much is the intervention 
helping in other areas of your life? 

10  
(31.3%) 

14  
(43.7%) 

8  
(25%) 

2.97 
(0.95) 

How much can the intervention 
help in other areas of your life? 

26  
(81.3%) 

6%  
(18.7%) 

0  
(0%) 

4.06 
(0.68) 

SD = Standard Deviation 

 

In total, 25/32 (78.1%) of participants completed the Final Acceptability 

Questionnaire. Ten participants rated the intervention as “Excellent”, fourteen “Good”, and 

one “Fair” – no participant reported it “Poor” or “Very Poor”. Nearly half of the participants 

reported the intervention as “Moderately” helpful for anxiety and other areas of their life. All 

participants would recommend the intervention to another person with PH (Table 6). Most 

(>68%,n=17/25) found the different booklets “Extremely” – “Very Helpful”, in particular, 

booklet two which focused on maintenance factors of anxiety (Table 7). At the end of the 

study, >80% (n=20/25) felt more in control of their anxiety, supported during the 

intervention, valued that the treatment was specific to PH and felt others affected by PH 

would benefit from the resource (Table 8).           

 



	 136	

Table 6  

Final Acceptability Questionnaire post-intervention (n=25). Values represent n (%) unless 
otherwise stated 
 
Question Great Deal 

– A Lot 
Moderate 
Amount 

A Little Mean 
(SD) 

How much did the intervention help you with 
your anxiety? 

9 
(36%) 

12 
(48%) 

4 
(16%) 

3.3 
(0.84) 

How much did the intervention help in other 
areas of your life? 

10 
(40%) 

11 
(44%) 

4 
(16%) 

3.3 
(0.85) 

How likely are you to recommend the 
intervention? 

21 
(84%) 

3 
(12%) 

1 
(4%) 

4.3 
(0.84) 

No participants reported “Not at All Helpful”  

 

Table 7 
 
Results from the Final Acceptability Questionnaire continued. 
 
Item Extremely - 

Very Helpful 
Somewhat 

Helpful 
Slightly 

Unhelpful 
Mean 
(SD) 

Booklet 1 (Anxiety and PH) 18 (72%) 6 (24%) 1 (4%) 3.8 
(0.75) 

Booklet 2 & 3 (What keeps anxiety going 
and The power of thoughts) 

23 (92%) 2 (8%) 0 (0%) 4.1 
(0.49) 

Booklet 4 (The power of your actions) 17 (68%) 8 (32%) 0 (0%) 3.9 
(0.74) 

Booklet 4 – (Other factors affecting anxiety) 18 (72%) 7 (28%) 0 (0%) 3.9 
(0.7) 

Homework tasks  19 (76%) 6 (24%) 0 (0%) 3.9 
(0.65) 

No participant reported “Not at All Helpful” 
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Table 8  
 
Results from the final acceptability questionnaire continued. 
 
Question Strongly- 

Somewhat 
Agree 

Neither 
Agree nor 
Disagree 

Strongly – 
Somewhat 
Disagree 

Mean 
(SD) 

I feel more in control of my anxiety 22  
(88%) 

3  
(12%) 

0  
(0%) 

4.1 
(0.6) 

People diagnosed with PH would 
benefit from the intervention 

25  
(100%) 

0  
(0%) 

0  
(0%) 

4.8 
(0.37) 

Family and friends would benefit from 
this intervention  

23  
(92%) 

2  
(8%) 

0  
(0%) 

4.4 
(0.65) 

I valued the intervention was specific 
to PH 

24  
(96%) 

1  
(4%) 

1  
(4%) 

4.7 
(0.85) 

I valued being contacted part-way 
through 

24  
(96%) 

1  
(4%) 

0  
(0%) 

4.6 
(0.58) 

The level of support I received was 
sufficient ` 

24  
(96%) 

1  
(4%) 

0  
(0%) 

4.6 
(0.58) 

I was given enough time to work 
through the intervention 

24  
(96%) 

1  
(4%) 

0  
(0%) 

4.3 
(0.95) 

Health outcomes were relevant to my 
difficulties 

20  
(80%) 

3  
(12%) 

2  
(8%) 

4 (1) 

PH = Pulmonary Hypertension 

 

Qualitative Findings. Thirty-two participants contributed qualitative data. Five main 

categories were identified reflective of the questions asked (Table 9).  

Participants discussed wanting to take part in the intervention due to difficulties with 

their anxiety, which for some was linked to COVID-19 (n=10). The majority of participants 

reported the benefits of learning more about their anxiety (n=17) and developing strategies to 

manage (n=22). The intervention also helped to normalise participant’s difficulties, and while 

reading the case studies increased anxiety in some (n=3), this was often viewed as 

“manageable” and a “necessary evil”. Participants recognised the importance of continuing 

to practice the strategies and valued the ability to refer back to the booklets at a later date. 

The largest group (n=9) felt there was “nothing” they did not like about the intervention. For 

others, it seemed external sources of motivation could have helped them to engage better. 
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The majority of participants (n=22) found the intervention user friendly and informative. 

Individuals also valued the emphasis on developing coping strategies and how it was specific 

to PH. 
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Table 9  

Results from the quantitative content analysis investigating acceptability (n=32) 

Categories Responses Examples n  
Motivation 
to take part 

Affected by anxiety and/or mental health  “I have struggled with anxiety for over 15 years but have had 
times where it has been worse since my PH diagnosis” (P31) 

15 

Learn how to better understand and manage anxiety “To learn how to help manage my own anxiety and stress & I 
was so amazed that the help was specified towards PH.” (P67) 

14 

COVID, lockdown or shielding made anxiety worse “Due to the COVID-19 situation my mental health was getting 
worse.” (P43) 

10 

To help other people through participating in a trial “I wanted to help other sufferers” (P22) 4 
Like to participate in trials for PH “I want to take part in any research that can help pulmonary 

hypertension patients” (P20) 
2 

Better understand PH “To better understand pulmonary hypertension as I was only 
diagnosed this year… it was very scary getting told that and 
that I have blood clots in lungs” (P28) 

1 

Result of 
taking part  

Developed coping strategies to manage and feel 
more in control of anxiety 

“Thank you for helping to give tools to help people dealing 
with PH and many other challenges!!!!!!” (P67) 

22 

Improved how I understand anxiety  “It also made me aware of things that I do when feeling 
anxious that I wasn’t even aware of.” (P17) 

17 

Normalised my experiences  “…the true-life scenarios were very helpful as you do tend to 
feel that sometimes it must be only you that feels like this” 
(P33) 

10 

Made me confront my difficulties  “It helped me look at my anxiety in a new way and helped me to 
confront it.” (P20) 

5 

Induced my anxiety in the short-term “The women in the study makes me quite worried but I feel it is 
useful, but not a criticism” (P2) 

3 

Helped in other areas, such as self esteem  “Improved my self-esteem and motivation.” (P18) 
 
 
 

2 
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How will 
you 
continue to 
use what 
you learnt 
in the 
study? 

Keep practicing and using helpful coping strategies  “Day by day putting in the work” (P62) 21 
Going back to the booklets to recap  “I plan to keep going over the materials, and I hope to form 

habits that will help with anxiety and stress.” (P67) 
16 

Share the booklets and my anxiety difficulties with 
others 

“I plan to continue using the breathing exercises and plan on 
letting my partner read my responses in the booklets to better 
understand what worries me when it comes to my health.” 
(P20) 
 
 

1 

Barriers 
(what did 
you like the 
least?) 

None “I found it all useful.” (P14) 9 
Struggled to stay motivated, keep focused or keep 
on track  

“Nothing really, the only thing maybe would be a reminder to 
ensure you know what week you're on. For example a reminder 
text” (P52) 

5 

Takes time to remember all the recommendations  “It's difficult making them a habit when you have years of over 
thinking.” (P80) 

4 

Questionnaires were not always relevant or 
forgetting to do them  

“I probably found the questionnaires quite difficult to answer 
as the choice of boxes to tick did not really relate…” (P17) 

4 

Being asked to face to my fears “Having to confront the situations that made me feel anxious 
and worried” (P26) 

3 

More information about the symptoms and more 
resources 

“Maybe more info could be good? That said I found what it 
contained specifically helpful” (P74) 

3 

Some of my difficulties were not represented  “In particular, the booklets didn’t help me to work out how to 
help my family” (P24) 

2 

Doing it by yourself “It's good that we do this on our own, but it would've been nice 
to interact with someone.” (P67) 

2 

Case studies were anxiety provoking “The case studies with other people who have PH” (P20) 1 
Font was very small – electronic version “I was only able to read the booklets online because the font in 

the printed version was too small and almost impossible to 
read.” (P77) 

1 

Needed longer than one-week  “I think a two-week interval between starting the other booklets 
would have been more helpful.” (P18) 

1 
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 Facilitators 
(What did 
you like the 
best?) 

The information was user friendly and informative “It was straightforward and easy to work through.” (P14) 22 
Booklets helped promote self-evaluation  “It made me think about my situation and how I manage my 

reactions.” (P22) 
8 

You can work at your own pace “Letting you work through one stage at a time and not being 
bombarded with information.” (P38) 

7 

It was specific to PH “I was very happy that the material was geared to people with 
pulmonary hypertension because it is rare to hear of 
information specific to PH and even more rare to have help 
with the issues we face.” (P67) 

6 

The promotion of coping strategies “Gaining skills and techniques from the booklets. Better 
understanding why I react the way I do in some situations and 
being able to cope with it.” (P43) 

5 

Homework tasks “I like the practical strategies that are suggested and I have 
found them useful.” (P17) 

4 

Case studies “The testimonies, to know others feel the same and have similar 
experiences.” (P34) 

4 

I feel less alone “Felt less alone and isolated when dealing with anxiety.” (P54) 3 
It was effective “It was simple and effective and support was given.” (P52) 1 
Support from the researcher “Having a call during the intervention was helpful to discuss 

matters.” (P52) 
1 

I felt empowered to help myself “The self-help exercises.  Found it quite empowering to feel 
that I was able to help myself cope and manage my anxiety.” 
(P18) 

1 

Not having to wait for treatment “I think it is a very worthwhile study, as mental health services 
are so underfunded you can wait ages to access any support.” 
(P38) 

1 

Relevant to everyday life “Interventions were realistic.” (P80) 1 
P = Participant number; PH = Pulmonary Hypertension  
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Preliminary Effectiveness 

Reliable Change. Both groups scored above the clinical cut-off on the GAD-7 and PHQ-9 

measures at baseline, scoring within the “moderate” range (Figure 4 and 5). While anxiety 

and depression symptomatology reduced below the clinical level and to the “mild” range 

following the self-help intervention and remained at this level at follow-up, those in the 

control group continued to report “moderate” and clinical levels throughout.  

 

Figure 4  
 

Anxiety mean scores for groups across time. Error bars represent standard error. 
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Figure 5  
 

Depression mean scores for groups across time. Error bars represent standard error. 
 

 
 

To examine change in symptomatology at an individual level, participants were 

stratified based on their scores on the GAD-7 and PHQ-9. In the self-help group, 64.9% and 

67.6% of participants scored above the clinical level on anxiety and depression, respectively, 

which by the end of treatment, reduced to 25% and 32.1%. Overall, 71.4% and 39.3% of 

participants reported a reliable change in anxiety and depression, respectively, at the end of 

the study, compared to baseline or post-intervention scores.  

In the control group, 44.1% of individuals reported a reliable change in anxiety at 

one-month follow up, although nearly two-thirds remained above the clinical cut-off (Table 

10). Similarly, over half of the participants in the control group experienced clinical levels of 

depression at the end of the study.   
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Table 10  
 

Anxiety and depression scores for participants in the CBT (n=37) and control group (n=40), 
values = n (%) 
 

Group Measure  Baseline Post-

intervention 

One-month 

follow up 

CBT 

Anxiety 

0-4 Minimal 4 (10.8%) 8 (27.6%) 15 (53.5%) 

5-9 Mild 16 (43.2%) 11 (37.9%) 6 (21.4%) 

10-14 Moderate 7 (18.9%) 9 (31%) 6 (21.4%) 

15-21 Severe 10 (27%) 1 (3.4%)  1 (3.6%) 

Above cut off (≥8)  24 (64.9%) 16 (55.2%) 7 (25%) 

Reliable change (≥4) - 13 (44.8%) 

 

20 (71.4%) 

Depression 

0-4 Minimal 3 (8.1%) 10 (34.5%) 11 (39.3% 

5-9 Mild 9 (24.4%) 6 (20.7%) 8 (28.6%) 

10-14 Moderate 8 (21.6%) 12 (41.4%) 7 (25%) 

15-19 Moderately Severe 15 (40.5%) 1 (3.4%) 1 (3.6%) 

20-27 Severe 2 (5.4%) 0 (0%) 1 (3.6%) 

Above cut off (≥10) 25 (67.6%) 13 (44.8%) 9 32.1%) 

Reliable change (≥6) - 13 (44.8%) 

 

11 (39.3%) 

Control 

Anxiety 

0-4 Minimal 3 (7.5%) 4 (12.9%) 5 (14.7%) 

5-9 Mild 13 (32.5%) 10 (32.3%) 11 (32.4%) 

10-14 Moderate 11 (27.5%) 7 (22.6%) 8 (23.5%) 

15-21 Severe 13 (32.5%) 10 (32.3%) 10 (29.4%) 

Above cut off (≥8)  30 (75%) 18 (58.1%) 22 (64.7%) 

Reliable change (≥4) - 9 (29%) 

 

15 (44.1%) 

Depression 

0-4 Minimal 3 (7.5%) 4 (12.9%) 6 (15.7%) 

5-9 Mild 12 (30%) 9 (29%) 10 (29.4%) 

10-14 Moderate 6 (15%) 8 (25.8%) 5 (14.7%) 

15-19 Moderately Severe 15 (37.%%) 9 (29%) 7 (20.5%) 

20-27 Severe 4 (10%) 1 (32.2%) 6 (17.26%) 

Above cut off (≥10) 25 (62.5%) 18 (58.1%) 18 (52.9%) 

Reliable change (≥6) - 7 (22.6%) 6 (17.6%) 

CBT = Cognitive Behavioural Therapy 

 

Statistical Change. A series of two-way mixed ANOVAs revealed statistically significant 

interactions between group and time for anxiety (medium effect), depression (small-medium 

effect) and CBP-Q (medium-large effect) (Table 11).  
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Table 11  

 

Means and (Standard deviations) in the CBT (n=27) and control (n=30) group for health-outcomes and results of 2x3 mixed ANOVAs  
 

 

CBT = Cognitive Behavioural Therapy; η2 = Partial Eta Squared; HF = Huynh-Feldt; ^ = Test of Equality of Covariance significant;  f = ANOVA 

effect size; ANOVA= Analysis of Variance; CBP-Q = Cognitive Behavioural Processes Questionnaire; *= Levene’s Test of Equality not met 

(p>0.05) for mixed ANOVA  

 

 

     Two-way mixed ANOVA (group x time) 

Measure Group Baseline Post One-month F p η2 Cohens’ f 
(observed 

power) 

Anxiety 
CBT 11 (5.03) 7.56 (3.93)* 5.89 (4.4) 

F(2,110)= 4.23 0.017 0.07 
0.28 

(72.8%) Control 11.9 (5.29) 11.03 (5.78)* 10.23 (5.62) 

Depression 
CBT 12.41 (5.47) 8.11 (4.21) 7.48 (5.11)* 

F(1.76,97.71) =3.26 HF 0.048 0.06 
0.24 

(61%) Control 13.5 (5.4) 11.3 (5.47) 11.7 (7.1)* 

HRQoL 
CBT 37.7 (11.16) 35.59 (10.69) 34.37 (10.14) 

F(2,110)= 0.1 0.9 0.002 
0.04 

(6.6%) Control 42.07 (11.27) 41.67 (11.06) 39.5 (11.81) 

Dyspnoea 
CBT 14.93 (10.6) 14.85 (10.07) 12.63 (8.54) 

F(1.85, 101.67) =0.77 HF 0.46 0.01 
0.12 

(18%) Control 16.77 (8.74) 15.77 (8.92) 15.3 (9.29) 

Self-Mastery 
CBT 25.22 (6.7) 26.41 (5.66) 27.63 (4.79) 

^F(2,110) =0.24 0.79 0.004 
0.06 

(8.4%) Control 24.2 (7.59) 25.63 (5.3) 25.67 (4.73) 

CBP-Q 
CBT 69.56 (14.3) 57.59 (15.93) 50.26 (18.8) 

^F(1.67,91.74) =8.55 HF 0.001 0.13 
0.39 

(95.7%) Control 67.77 (17.88) 63.87 (16.47) 64.17 (22.28) 
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A series of independent samples t-tests were performed to examine simple effects 

between the two groups on the aforementioned measures. For anxiety, while no statistical 

difference was observed at baseline (t(55)=-0.66, p=0.51), there was a statistical difference at 

the post-intervention (t(51.31)=-2.68, p=0.01) and follow-up stage (t(55)=-3.33, p=0.002), 

with those in the CBT group reporting lower scores. Similarly, for depression, differences at 

baseline was not significant (t(55)=-0.76, p=0.45), but was at post-intervention (t(55)=-2.45, 

p=0.018) and follow-up (t(52.56)=-2.55, p=0.01) in the same direction. Finally, for the CBP-

Q, differences were non-significant at baseline (t(55)=0.41, p=0.68) and post-intervention 

(t(55)=-1.46, p=0.15), however, at the one one-month stage there was a significant difference 

(t(55)=-2.53, p=0.014), with those in the control group experiencing a greater number of 

unhelpful thoughts and behaviours.  

A series of repeated measures ANOVAs were used to explore simple main effects of 

time in each condition. A statistically significant effect of time on anxiety, depression and 

CBP-Q was observed in the CBT group, indicating reductions across time, with large effect 

sizes. A significant effect was also observed for depression in the control group (large effect 

size), however, post-hoc tests revealed this reduction was only temporary as there was no 

significant difference between baseline and one-month follow-up scores (Table 12).   

No significant differences were observed in the other health-related measures.   
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Table 12 
 
Mean differences in the CBT (n=27) and control (n=30) group for health-outcomes and results of repeated measures ANOVAs and pairwise 
comparisons corrected using Bonferroni  
 

CBT = Cognitive Behavioural Therapy; η2 = Partial Eta Squared; HF = Huynh-Feldt; f = ANOVA effect size; ANOVA= Analysis of Variance; 
CBP-Q = Cognitive Behavioural Processes Questionnaire 
 

 

 

 

  Repeated measures ANOVA Pairwise comparison 
Measure Group F 

 
p η2 Cohens’ f 

observed 
(power) 

Baseline vs Post 
Baseline vs. 
One-month 

Post vs. One-
month 

Anxiety 
CBT F(2,52) =18.54 <0.001 0.42 0.84 (100%) -3.44 (p=0.003) -5.11 (p<0.001) -1.67 (p=0.045) 
Control F(2,58)=1.84 0.17 0.06 0.25 (37%) -0.87 (p=0.92) -1.67 (p=0.29) -0.8 (p=1) 

Depression 
CBT F(1.63,42.25) =13.02 HF <0.001 0.33 0.71 (98.7%) -4.3 (p=0.002) -4.93 (p=0.002) -0.63 (p=1) 
Control F(2,58)= 5.43 0.007 0.16 0.43 (83.4%) -2.2 (p=0.004) -1.8 (p=0.11) 0.4 (p=1) 

HRQoL 
CBT F(2,52)=2.54 0.09 0.09 0.31 (49.1%) -1.11 (p=1) -3.33 (p=0.2) -2.22 (p=0.34) 
Control F(2,58)=2.85 0.07 0.09 0.31 (54.1%) -0.4 (p=1) -2.57 (p=0.15) -2.17 (p=0.16) 

Dyspnoea 
CBT F(2,52)=2.45 0.1 0.09 0.31 (49.1%) -0.07 (p=1) -2.3 (p=0.34) -2.22 (p=0.13) 
Control F(2,58)=1.64 0.2 0.05 0.24 (31.2%) -1 (p=0.67) -1.47 (p=0.39) -0.47 (p=1) 

Self-mastery 
CBT F(2,52)=1.25 0.3 0.05 0.22 (28.2%) 1.19 (p=1) 2.41 (p=0.54) 1.22 (p=1) 
Control F(2,58)=0.3 0.29 0.04 0.21 (25.4%) 1.43 (p=0.79) 1.47 (p=0.38) 0.03 (p=1) 

CBP-Q 
CBT F(1.63,42.3)= 18.38 HF <0.001 0.41 0.83 (100%) -11.9 (p=0.001) -19.3 (p<0.001) -7.33 (p=0.03) 
Control F(2,58)=2.04 0.14 0.07 0.27 (42.9% -3.9 (p=0.15) -3.6 (p=0.52) 0.3 (p=1) 
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Sample Size Analysis for Definitive Trial  

A sample size analysis was calculated using an observed effect size of f=0.28 for the 

primary outcome measure, GAD-7. Accepting 0.05 as the alpha level, a level of statistical 

power of 80%, two groups (self-help and wait-list) and three measurements (baseline, post-

intervention and one-month) and sphericity not violated, a final sample size of n=68 is 

required. A post-hoc analysis revealed the current study had a power of 72.8%. Taking into 

consideration a dropout rate of 15.6%, 80 participants are required for a definitive trial.  

 

Mechanisms of Change 

 Intervention group was significantly related to change in anxiety scores 

(b=3.62(standard error(se))=1.35), t(59)=2.69, p=0.009) and change in CBP-Q at one-month 

(b=14.86(se=4.4), t(59)=3.37, p=0.001). Change in CBP-Q scores significantly predicted 

change in anxiety (b=0.13(se=0.04), t(58)=3.52, p<0.001). Controlling for change in CBP-Q 

as a mediator, condition was not a significant predictor of change in anxiety 

(b=1.72(se=1.35), t(58)=1.27, p=0.21). Overall, change in CBP-Q was a significant mediator 

of change in anxiety (effect=1.91(se=0.82), 95% CI=0.56 – 3.67), which was confirmed by a 

Sobel test (Z=2.34(se=0.82), p=0.02). A post-hoc power analysis was computed using the 

observed effect size of n=61, R=0.33, R2=0.11, f2=0.12 (revealing a small-medium effect 

size), significant level of 0.05 and with two predictors, revealing a power of 66.6%. 

 For depression, intervention group significantly predicted change in depression scores 

(b=3.31(se=1.38), t(59)=2.4, p=0.02) and change in CBP-Q (b=14.86(se=4.4), t(59)=3.37, 

p=0.001). Change in CBP-Q was a significant predictor of change in depression 

(b=0.19(se=0.03), t(58)=5.87, p<0.001). When change in CBP-Q was controlled, condition 

was not a significant predictor of change in depression (b=0.46(se=1.2), t(58)=0.38,p=0.7). 

As in anxiety, change in CBP-Q was a significant mediator of change in depression 
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(effect=2.84(se=1.23), 95% CI=0.78 – 5.6), which was further assessed using a Sobel test 

(Z=2.98(se=0.95), p=0.003). A post-hoc power analysis using the observed effect size of 

n=61, R=0.3, R2=0.09, f2=0.1 (revealing a small-medium effect size) and same parameters as 

above, demonstrated a power of 56.3%.  

In summary, change in CBP-Q fully mediated the relationship between intervention 

group and change in anxiety and depression.  

 

Discussion 

This is the first study investigating a self-help intervention for anxiety in PH. 

Participants were recruited within the community across six countries and all causes and 

severity of PH were included, thus increasing the sample’s diversity. The majority of 

participants were working-age females, diagnosed with idiopathic PH and reported a WHO 

functional class II or III, which is generally representative of the larger population (Hoeper & 

Gibbs, 2014); therefore improving the findings generalisability. A wait-list group was used as 

a control condition, which is characteristic of the current support available as information for 

anxiety in PH is limited.  

Findings suggest that the intervention was feasible, acceptable, and while not the aim 

of a pilot study, safe, as no adverse events were reported. The required sample size was 

achieved, indicating the proposed method of recruitment is suitable for a large-scale trial. 

Fidelity was high as all participants who were successfully contacted part-way through the 

intervention had commenced with the booklets. Furthermore, an overall attrition rate of 

15.6% was observed, which is comparable to rates reported by a meta-analysis of 54 self-help 

interventions for anxiety (16.5%) (Haug et al., 2012), as well as a meta-analysis of 45 studies 

investigating face-to-face psychological therapies for adults with GAD (16.99%) (Gersh et 

al., 2017). The current rate should also be interpreted in light of the minimal contact that 
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participants had with members of the research team, for example, compared to facilitated 

interventions requiring greater involvement from professionals (Cuijpers & Schuurmans, 

2007).  

Overall, 24 out of 25 participants valued that the intervention was specific to PH, 

therefore providing additional evidence for the need of condition-specific interventions. The 

majority of participants reported the intervention as “Excellent” or “Good” and would 

recommend it to someone with PH. This further supports the assertion that the intervention 

was acceptable. Nevertheless, based on participants’ feedback, a number of improvements 

could be proposed. Given that an electronic version of the intervention was found acceptable, 

and this format is generally more effective than bibliotherapy (Haug et al., 2012), an online 

or blended approach may be utilised. This would have the advantage of being able to direct 

participants to a greater number of non-PH or specifically developed resources, for example, 

videos on relaxed-breathing and mindfulness. Moreover, as some participants found it 

difficult to stay motivated or on track and disliked completing the booklets alone, the 

intervention could be supplemented by an online group allowing participants to share their 

experiences and support others. However, such an addition would need to be investigated, for 

instance, examining its feasibility.  

Participants who completed the study were significantly older and reported a greater 

level of anxiety, than non-completers. This finding is consistent with research suggesting 

younger adults are more likely to dropout of psychological therapies (Matthew Prina et al., 

2014) – although based on the current dataset, no strong conclusions can be posed. It is 

plausible that people who were less affected by anxiety had lower motivation to engage. 

However, preliminary results suggest that the intervention was helpful in reducing symptoms 

of anxiety in those with mild to severe symptoms. Combined with previous findings 

demonstrating psychological interventions can serve a preventative role in PH (Tarantino et 
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al., 2020), supporting individuals with all levels of anxiety to engage with psychological care 

may be beneficial. Similarly, while it has been suggested that anxiety is greater in those 

recently diagnosed with PH - due to the emotional impact of the diagnosis and initial period 

of adjustment (Bussotti & Sommaruga, 2018) - as participants had been living with PH for an 

average of seven-nine years, interventions targeting anxiety may be helpful and of interest to 

people across the clinical group. However, our current ability to explore anxiety in people 

with PH is likely to be impaired by the lack of standardised screening assessments. Indeed, 

given that one-fifth of participants here did not agree that the outcome measures were 

relevant to their difficulties, further research is required to investigate the suitability, 

reliability and adaptation of non-PH and generic health-related questionnaires in this 

population.   

At baseline, 70.1% (n=54/77) and 64.9% (n=50/77) of participants scored above the 

clinical level on anxiety and depression, respectively, which is greater than previous studies 

reporting rates of 50% (Bussotti & Sommaruga, 2018). Given that participants here had to be 

experiencing difficulties with anxiety, it is reasonable to suggest that rates are higher 

compared to the wider PH population. Nevertheless, it could also reflect the impact of the 

COVID-19 pandemic, as highlighted by ten participants who discussed the pandemic as a 

reason for their participation. There is little research investigating the additional burden 

COVID-19 has had on this clinical group, despite their clinical vulnerability. A qualitative 

investigation examined experiences of adults with PH during the pandemic, finding anxiety 

was commonly reported and associated with fear of infection, especially given the risk of 

increased mortality, isolation and reduced sense of safety (Rawlings, Armstrong, et al., 

2021). While participants in the current study found the intervention was helpful in managing 

their anxiety during the pandemic, it is not known whether this was translated to COVID-19-
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related anxieties. Further research is required examining the psychosocial effects of the 

pandemic in people with PH and how best to support this group.  

Notwithstanding that this study was underpowered to detect a between-group 

difference, nor was it the primary aim, those in the CBT group reported a significant 

reduction in anxiety, depression and unhelpful cognitions and behaviours over time, 

compared to participants in the control group. As such, the results further justify a large scale 

RCT of the current intervention, which would require a sample size of n=80. No significant 

differences were observed in the other measures; however, it is unclear whether this is 

because the intervention does not help to alleviate these symptoms, or such difficulties need 

longer than two-months to improve. Within-group differences revealed a large and significant 

reduction in the CBT group in symptoms of anxiety and depression, with participants scoring 

below the clinical level at the post-intervention stage with gains maintained, and significantly 

improved upon for anxiety, at follow-up. Taken together, the findings support the evidence 

concerning the benefits of psychological therapy, specifically CBT, in this population.  

Interestingly, those in the control group experienced an improvement in depression at 

the post-intervention stage, with some also reporting a reliable change for anxiety and 

depression. It is not unusual for participants in control groups to report therapeutic gains; this 

is sometimes referred to as the Hawthorne effect, in which people change their behaviour in 

response to being observed (Sedgwick & Greenwood, 2015). Nevertheless, the majority of 

participants remained above the clinical level and gains were only temporary.   

Interventions are often criticised for failing to report or explore mechanisms of 

change, which can impact the reliability and replicability of treatments (Hoffmann et al., 

2014; Michie et al., 2015). Therefore, a series of mediation analyses were performed 

revealing changes in cognitions and behaviours fully explained the relationship between 

intervention group and change in anxiety and depression at one-month. Notwithstanding the 
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fact that such analyses were underpowered and the CBP-Q has not been validated in people 

with PH, the results indicate that the intervention had an indirect effect on improvement in 

mood outcomes, through changing cognitions and behaviours. Further research is required to 

examine the relationship between the cognitive and behavioural strategies that individuals use 

to cope, and health-related outcomes in PH. What is more, insights gained from longitudinal 

studies are likely to be necessary, as the current findings suggest a significant change in 

unhelpful thoughts and behaviours related to mood required longer than four-weeks. Indeed, 

identifying factors associated with positive health outcomes can help to recognise important 

therapeutic targets, and guide the development and improvement of treatment (Rawlings, 

Thompson, et al., 2021; Wryobeck et al., 2007; York et al., 2014). 

 

Limitations 

 Due to the modest sample size, differences in outcomes between participants 

receiving paper vs. electronic versions of the intervention were not examined. Therefore, it is 

not clear what impact (if any) this had on observed effect sizes, especially given the 

difference in effectiveness between the two approaches observed (Haug et al., 2012). The 

reported sample size will likely need to be revised should a definitive trial aim to differentiate 

between the two.  

Results were not stratified by functional impairment of PH, despite this being linked 

to health-outcomes elsewhere (Yorke et al., 2018). However, in those who knew their 

functional WHO class, class II and III were the most common which is representative of the 

larger population (Wijeratne et al., 2018).  

 Notwithstanding the female preponderance reported in PH (Hoeper & Gibbs, 2014), 

men were considerably underrepresented in the current sample, which is consistent with 

previous evidence suggesting females with PH are more likely to take part in research 
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(Halimi et al., 2018). Further investigation is required to explore such gender differences 

(including the likelihood of males with PH engaging with psychological therapies) and 

develop strategies to help overcome barriers for men.  

While efforts were taken to include common challenges in PH within the booklets, 

participants reported a number of experiences that were unintentionally overlooked, such as 

end-of-life challenges. The difficulties addressed in the intervention largely reflect what is 

discussed in the PH literature as identified by the systematic review (see Rawlings et al., 

2020). More research is required to investigate experiences of PH, which will help to 

improve our understanding of the disease and inform the development of services.  

As discussed, the study was conducted during the COVID-19 pandemic, which may 

have affected aspects of the trial; for example, social restrictions are likely to have made it 

difficult to engage in certain strategies, such as increasing behaviour. Whilst it cannot be 

concluded with certainty whether (or to what extent) this has influenced the current 

outcomes, this should be considered in a future trial. 

Finally, steps involved in the quantitative content analysis were performed by one 

researcher and not subjected to a test of inter-rater reliability. Such measures could have 

helped to improve the reliability of this analysis and protect against bias.  

   

 Conclusion 

 There is growing evidence demonstrating condition-specific self-help interventions 

targeting psychological difficulties can be acceptable and effective forms of treatment. In the 

current study, a self-help intervention for anxiety in PH was developed and examined using a 

pilot RCT. The intervention was found to be acceptable, feasible and safe. Attrition was 

comparable to other psychological therapies, including face-to-face treatments. While only 

preliminary, participants in the self-help condition reported a significant and reliable 
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reduction in symptoms of anxiety and depression, which were fully mediated by a change in 

cognitions and behaviours related to the intervention. While no prespecified criteria was 

proposed to decide whether to proceed with a definitive trial based on the findings, it is 

concluded that the overall results support the next steps of developing and evaluating the 

intervention.   
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Appendix B: Self-Help Intervention 
 

Week One: 
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Week Three: 
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Week Four:  
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Appendix C: CONSORT Guidelines Checklist 

CONSORT 2010 checklist when reporting a pilot trial* 
	

Section/Topic 
Item 
No Checklist item 

Reported 
on page 

No 
Title and abstract 
 1a Identification as a pilot or feasibility randomised trial in the title 103 

1b Structured summary of pilot trial design, methods, results, and conclusions (for specific guidance see 
CONSORT abstract extension for pilot trials) 

104-105 
(extension 
only used 
for journal) 

Introduction 
Background and 
objectives 

2a Scientific background and explanation of rationale for future definitive trial, and reasons for 
randomised pilot trial 

106-111 

2b Specific objectives or research questions for pilot trial 109-111 

Methods 
Trial design 3a Description of pilot trial design (such as parallel, factorial) including allocation ratio 118 

3b Important changes to methods after pilot trial commencement (such as eligibility criteria), with 
reasons 

119-120 

Participants 4a Eligibility criteria for participants 119 
4b Settings and locations where the data were collected 119-121 

 4c How participants were identified and consented 119-121 
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when 

they were actually administered 
112-117, 
119-121 
Appendix 
B 

Outcomes 6a Completely defined prespecified assessments or measurements to address each pilot trial objective 
specified in 2b, including how and when they were assessed 

118, 121-
123 

6b Any changes to pilot trial assessments or measurements after the pilot trial commenced, with 
reasons 

119-121 

 6c If applicable, prespecified criteria used to judge whether, or how, to proceed with future definitive trial 155 
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Sample size 7a Rationale for numbers in the pilot trial 118-119 
7b When applicable, explanation of any interim analyses and stopping guidelines 118 

Randomisation:    
Sequence  
generation 

8a Method used to generate the random allocation sequence 118 
8b Type of randomisation(s); details of any restriction (such as blocking and block size) 118 

Allocation 
concealment 
mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered 
containers), describing any steps taken to conceal the sequence until interventions were assigned 

118 

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned 
participants to interventions 

118 -121 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, 
those assessing outcomes) and how 

118 

11b If relevant, description of the similarity of interventions 121 
Statistical methods 12 Methods used to address each pilot trial objective whether qualitative or quantitative 124-126 
Results 
Participant flow (a 
diagram is strongly 
recommended) 

13a For each group, the numbers of participants who were approached and/or assessed for eligibility, 
randomly assigned, received intended treatment, and were assessed for each objective 

126-127 

13b For each group, losses and exclusions after randomisation, together with reasons 126-127 
Recruitment 14a Dates defining the periods of recruitment and follow-up 118 

14b Why the pilot trial ended or was stopped 118 
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 128-134 
Numbers analysed 16 For each objective, number of participants (denominator) included in each analysis. If relevant, these 

numbers should be by randomised group 
134-147 

Outcomes and 
estimation 

17 For each objective, results including expressions of uncertainty (such as 95% confidence interval) for 
any 
estimates. If relevant, these results should be by randomised group 

128-149 

Ancillary analyses 18 Results of any other analyses performed that could be used to inform the future definitive trial 128-149 
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 118 
 19a If relevant, other important unintended consequences 118 
Discussion 
Limitations 20 Pilot trial limitations, addressing sources of potential bias and remaining uncertainty about feasibility 153-154 
Generalisability 21 Generalisability (applicability) of pilot trial methods and findings to future definitive trial and other 

studies 
149-153 



	 198	

Interpretation 22 Interpretation consistent with pilot trial objectives and findings, balancing potential benefits and 
harms, and 
considering other relevant evidence 

149-155 

 22a Implications for progression from pilot to future definitive trial, including any proposed amendments 149-155 
Other information  
Registration 23 Registration number for pilot trial and name of trial registry 118 
Protocol 24 Where the pilot trial protocol can be accessed, if available 118 
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 4 
 26 Ethical approval or approval by research review committee, confirmed with reference number 118 

	
	

 

Eldridge, S.M., Chan, C.L., Campbell, M.J., Bond, C.M., Hopewell, S., Thabane, L. & Lancster, G. (2016). CONSORT 2010 statement: 

extension to randomised pilot and feasibility trials. BMJ, 355, Article i5239. https://doi.org/10.1136/bmj.i5239 
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Appendix D: Ethical Approval Letter 
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Ethical approval for amendments regarding eligibility to include people who have 

received treatment for anxiety in the last twelve months, and to recruit people outside of the 

UK.  
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Appendix E: Research Governance Sponsor Letter 

Address: Gregg Rawlings 
Clinical Psychologist 
Department of Psychology 
 Cathedral Court 
 

 Clinical Psychology Unit 
Department of Psychology 
Cathedral	Court 
Sheffield  
	
	

 
 
 
 
 
 

 
Date: 25.06.2020 	 Telephone: 0114 22 26650 

Email: a.sinha@sheffield.ac.uk  

Project title:  Development and pilot randomised controlled trial of a self-management intervention to help 
individuals with pulmonary hypertension live better with anxiety 
 
URMS number:  167568 
 
Dear Gregg, 

LETTER TO CONFIRM THAT THE UNIVERSITY OF SHEFFIELD IS THE HUMAN-
INTERVENTIONAL STUDY’S RESEARCH GOVERNANCE SPONSOR  
 

As you are aware, as a University-sponsored human-interventional study, the study was 
subject to the University’s risk assessment procedure, and your support in facilitating the 
procedure by completing the checklist is appreciated. The outcome of the risk assessment 
procedure is that the University has categorised the human-interventional study as being 
potentially low risk.  
 
Therefore, I would be very grateful if you could sign and date the enclosed self-certification 
statement at Annex 2 and arrange for your Head of School/Department to countersign it. 
The form should then be returned to [departmental research governance contact].  
 
The University expects that the human-interventional study will have in place present and 
effective systems and practices for a) safeguarding the dignity, rights, safety & well-being of 
participants recruited to the study and b) for ensuring the validity of the data collected, 
analysed, recorded and reported.  
 
Your School/Department has reviewed the documents which confirm that the following is in 
place: 
 

• Scientific approval; 
• Ethical approval; 
• Registration on a publicly accessible registry. 

 
Accordingly, once the self-certification statement has been signed and returned, as the 
study’s research governance sponsor the University authorises the study to commence. 
Please note that any aspects of the research requiring additional research governance 
approvals (e.g. site approval)  must be obtained before the commencement of those aspects 
of the research.  
 
You are expected to deliver the study in accordance with the University’s policies and 
procedures, which includes the University’s Good Research and Innovation Practices Policy: 
https://www.sheffield.ac.uk/rs/ethicsandintegrity/index.  
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As the Principal Investigator you are responsible for providing up-to-date study 
documentation to all relevant sites, and for monitoring the study on an ongoing basis. Your 
Head of School (and/or Head of Department in the case of the Medical School) is responsible 
for independently monitoring the study as appropriate. The monitoring responsibilities are 
listed at Annex 1. More details can be found on the University’s research governance website:  
https://www.sheffield.ac.uk/rs/ethicsandintegrity/governance. 
 
 
Yours sincerely, 
 
Jaime Delgadillo 
 
 

 
 
 
 
Dr Jaime Delgadillo 
 
Director of Research Training, Clinical Psychology Unit 
 
 
  
 
 
cc.  
Head of Department 
 
Glenn Waller 
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Appendix F: Clinical Trial Registration Form 
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Appendix G: Consent Form 

 

Department Of Psychology. Clinical Psychology 
Unit.  

Doctor of Clinical Psychology (DClin Psy) 
Programme Clinical supervision training and NHS 
research training & consultancy  

 
Clinical Psychology Unit 
University of Sheffield 
Cathedral Court,  
Floor F,  
1 Vicar Lane,  
Sheffield,  
S1 2LT 
 

Telephone:    0114 222 2000 
Fax:        0114 2226610 
Email:        g.rawlings@sheffield.ac.uk 
 

Research Project:   Development and pilot randomised controlled trial of a self-
management intervention to help individuals with pulmonary hypertension live better with 
anxiety 
 
Researcher:   Gregg Rawlings 

 
Participant identification number: ………………………….. 

 
Please read the information below and write your initials in the boxes if you agree to 
the statements. 
 

1. I confirm that I have read the information sheet dated [insert date] for the above study. I 
have had the opportunity to consider the information, ask questions and have had these 
answered.  

 
2. I understand that my participation is voluntary and that I am free to withdraw at any time 

without giving any reason and without my medical care or involvement in Pulmonary 
Hypertension Association UK being affected. I can contact the lead researcher Gregg 
Rawlings on 0114 222 2000 or g.rawlings@sheffield.ac.uk if I wish to withdraw. 

 
3. I understand that the information I provide will be used to support other research in the 

future, and may be shared anonymously with other individuals, for example, for research 
publications. I give permission that the research team may use my data in publications, 
reports and other research outputs, only if they agree to preserve the confidentiality of my 
information.  

 
4. I understand that this project is a randomised controlled trial meaning that I may be 

randomised to the control group that do not receive the intervention immediately, but I 
will still be asked to complete a series of questionnaires. I understand that if I am in the 
control group and if the booklet is found to be helpful, I will receive the self-help 
intervention at a later date.  

 



	 205	

5. I agree to provide my contact details for the purpose of this project and for Gregg 
Rawlings to contact me at the end of the intervention asking me to complete a series of 
questions. 

 
6. I agree to be contacted by Gregg Rawlings partway through the intervention asking me 

questions about my experience of the self-help intervention. 
 
7. I agree to be contacted by Gregg Rawlings after my involvement in the study has 

finished to ask me questions about my experience of the intervention. 
 
8. I agree to take part in this study and understand that the data will be used as part of a 

doctoral degree. 
 
_____________________ _____________        _________________ 
Name of Participant Date Signature 
 
 
_____________________ ______________          __________________ 
 Name of Researcher Date Signature 
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Appendix H: Screening Questionnaire 
 



	 207	

Appendix I: Study Advert Example 
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Appendix J: Participant Information Sheet 
 

 

Department Of Psychology. Clinical Psychology 
Unit.  

Doctor of Clinical Psychology (DClin Psy) 
Programme Clinical supervision training and NHS 
research training & consultancy  

 
Clinical Psychology Unit 
University of Sheffield 
Cathedral Court,  
Floor F,  
1 Vicar Lane,  
Sheffield,  
S1 2LT 
 

Telephone:    0114 222 2000 
Fax:        0114 2226610 
Email:        g.rawlings@sheffield.ac.uk 
 

1. Research Project title:  
Development and pilot randomised controlled trial of a self-management intervention to help 
individuals with pulmonary hypertension live better with anxiety 
 
2. Researchers involved: 
Dr Gregg Rawlings, Professor Nigel Beail, Dr Iain Armstrong, Dr Andrew Thompson  
 
3. Invitation:  
You are being invited to take part in a research project. Before you decide whether or not to 
participate, it is important for you to understand why the research is being done and what it 
will involve. Please take time to read the following information carefully and discuss it with 
others if you wish. Ask us if there is anything that is not clear or if you would like more 
information. Take time to decide whether or not you wish to take part. Thank you for reading 
this 
 
4. What is the project’s purpose? 
Up to 50% of individuals with pulmonary hypertension experience symptoms of anxiety to 
the point where it has a considerable negative impact on daily life. Symptoms of anxiety may 
include fear, panic, excessive worry and stress. Cognitive Behavioural therapy is a type of 
talking treatment that works by helping people to alter their attitudes and behaviours by 
exploring their cognitions, emotions, physiology and behaviours. This project looks to 
develop and investigate a self-help intervention based on principles of Cognitive Behavioural 
therapy to help individuals with pulmonary hypertension manage anxiety.  
 
This research is being conducted by Gregg Rawlings, a Trainee Clinical Psychologist at the 
University of Sheffield. This study is being carried out as part of his doctoral research project 
 
5. Why have I been chosen to take part? 
You have been invited to take part in this research study as you have a diagnosis of 
pulmonary hypertension and are a service user of a Pulmonary Hypertension Association UK. 
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6. Do I have to take part?  
No. It is up to you to decide whether or not to take part. Your decision will not affect the 
level of care you receive or involvement with the Pulmonary Hypertension Association. 
Participation in this research study is voluntary. You have the right to withdraw from the 
study at any time without providing a reason. If you wish to withdraw from the research, 
please contact Gregg Rawlings.  
 
7. What will happen to me if I take part?  
If you wish to take part in this study, we will ask you to complete a series of questionnaires 
asking about some difficulties that you may be experiencing associated with anxiety. More 
specifically, anxiety, depression, quality of life, breathing difficutlies, your perception of self-
control and, behaviours and thoughts towards coping. You will then be put into one of two 
groups at random. One group will receive the self-help intervention within a few days. The 
other group will receive the intervention once the study is completed in September 2021, but 
only if the intervention was found to be helpful.  
 
This intervention is based on a type of therapy called Cognitive Behavioural Thearpy, which 
has been shown to help people with pulmonary hypertension manage anxiety. You will be 
asked to work through the intervention over the next four weeks alone, in your own time and 
at home. The intervention includes information about pulmonary hypertension and anxiety 
and how the two can interact, and a range of techniques and skills to help you to better 
understand and cope with symptoms of anxiety, such as excessive worry, fear, panic, 
nervousness and stress.  
 
After four weeks we will contact you again asking you to complete the same questions as at 
the start. We will also ask you permission to contact you at week two and after you have 
completed the questionnaires for the second time to ask you about your experiences of the 
intervention and participation in the study.  
 
8. What are the possible risks of taking part in this study? 
There are no significant risks associated with taking part in the study. Some of the 
information in the intervention may be difficult to read, as it will be asking you to think about 
your anxiety and emotional difficulties. Some of the tasks may also cause some initial 
distress or uncomfortable. The intervention aims to help you to develop a range of coping 
skills to help manage with anxiety and distress. You will also be provided the details of 
services and organisations you can contact for further support. This information can be found 
at the end of the intervention materials. Alternatively, please contact Gregg Rawlings, his 
supervisors or PHA UK who can provide you with this information. If you feel too distressed 
or the intervention is having a negative impact on you, you can stop at any time.     
 
 
9. What are the possible benefits of taking part? 
Self-help intervention s have helped people with other medical conditions in other research 
trials to manage their anxiety better. This can have a positive effect on other areas of your 
life, for example it may help to improve your mood and quality of life. The information you 
provide will also help to further develop the self-help intervention hopefully making it more 
useful for other people with pulmonary hypertension. The information you provide us with 
may also help us to better understand the impact of anxiety in pulmonary hypertension, and 
how people with the condition can be supported better.  
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10. Will my taking part in this project be kept confidential? 
All the information that we collect about you during the course of the study will be kept 
strictly confidential. You will not be able to be identified in any reports or publications. 
 
11. What is the legal basis for processing my personal data? 
We are required to inform you that the legal basis we are applying in order to process your 
personal data is that ‘processing is necessary for the performance of a task carried out in the 
public interest’ (Article 6(1)(e)). Further information can be found in the University’s Privacy 
Notice https://www.sheffield.ac.uk/govern/ data-protection/privacy/general. As we will be 
collecting some data that is defined in the legislation as more sensitive (i.e. information about 
your medical condition), we also need to let you know that we are applying the following 
condition in law: that the use of your data is ‘necessary for scientific or historical research 
purposes. 
 
12. What will happen to the data collected, and the results of the project? 
All information that you provide will be stored on a password-protected computer. Only 
members of the research team will have access to this information. When the study is 
complete, all paper files will be disposed of securely and electronic files will be stored for a 
maximum of 6 years at the University of Sheffield. They will be securely disposed of after 
this time. We plan to publish the findings in an international scientific research journal. The 
findings will also be shared with medical professionals and patients at conferences and 
presentations. You will not be identified in any report or publication.  
 
13. Who is organising and funding the research? 
This research project is funded by the University of Sheffield and Pulmonary Hypertension 
Association UK. The study is sponsored by the University of Sheffield.  
 
14. Who is the data controller? 
The University of Sheffield will act as the Data Controller. This means that the university is 
responsible for looking after your information and using it properly.  
 
15. Who has ethically reviewed the project?  
The project has been reviewed by the Department of Psychology, University of Sheffield. 
The study has ethical approval gained from the University of Sheffield’s Ethics Review 
Procedure, as administered by Department of Psychology.  
 
16. Useful contact numbers should you need additional support 
If you are concerned about anything about the project, please contact Gregg Rawlings in the 
first instance. You are also to contact his research supervisors: 
 
 
Professor Nigel Beail 
Clinical Psychology Unit 
University of Sheffield 
Cathedral Court,  
Floor F,  
1 Vicar Lane,  
Sheffield,  
S1 2LT 

Dr Iain Armstrong 
Thorncliffe Park,  
Unit 1 Newton Business Centre,  
Newton Chambers Rd,  
Sheffield  
S35 2PH 
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If you still feel your concerns have not been addressed satisfactory, please contact the Head 
of Department, Professor Glenn Waller, Head of Psychology Department, University of 
Sheffield, Cathedral Court, Floor F, 1 Vicar Lane, Sheffield, S1 2LT who will then escalate 
your complain through the appropriate channels.  
 
If the complaint relates to how the participants’ personal data has been handled, 
information about how to raise a complaint can be found in the University’s Privacy Notice: 
https://www.sheffield.ac.uk/govern/data-protection/privacy/general. 
 

Thank you for considering taking part in this research project 
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Appendix K: Adherence and Acceptability Check-In Questionnaire 
 

Hello, my name is Gregg Rawlings, can I please speak to [participants name]. I am 

contacting you in regard to the study that you are taking part in looking to develop and 

evaluate a self-management intervention to help individuals with pulmonary hypertension to 

manage anxiety and panic. PHA UK and the University of Sheffield are doing this project. 

You have provided me with permission to contact you partway through the study to 

discuss with you how you are getting on with the intervention.  

*Is this a suitable time to speak? 

*> If no arrange a suitable time to call if possible  

*>If yes, this phone call will only be brief and should take no more than 10 minutes. I have a 

series of questions to ask you about your experiences of the intervention so far: 

1. *Are you comfortable talking on the phone with me about your experiences of the 

intervention  (i.e. do you have any concerns with confidentiality?) explore 

2. *It is a good idea to take this call in a space that is private and quiet, is that possible? 

(i.e. are there any distractions and is the participant alone?) 

3. Can I confirm that you have received the intervention?  

a. Yes – move to question 2 

b. *Confirm postal address and arrange for another intervention to be posted 

4. Have you managed to have a look at the booklet? Yes/No 

a. No, explore reasons why  

b. Yes, how much have you looked at the intervention? 

i. 1 (not at all) – 5 (a great deal) 

5. What section are you up to? 

a. Multi-choice 

6. How much have you understood the information in the intervention so far? 
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i. 1 (not at all) – 5 (a great deal) 

7. How distressing have you found the intervention so far? 

i. 1 (not at all) – 5 (a great deal) 

8. How difficult have you found using the intervention? 

i. 1 (not at all) – 5 (a great deal) 

9. How often have you been using the skills you have developed so far from the 

intervention? 

i. 1 (not at all) – 5 (a great deal) 

10. How much do you feel the intervention is helping you with your anxiety? 

i. 1 (not at all) – 5 (a great deal) 

11. How much do you feel the intervention is helping you in other areas of your life? 

i. 1 (not at all) – 5 (a great deal) 

12. How much do you think the intervention can help you with your anxiety? 

i. 1 (not at all) – 5 (a great deal) 

13. How much do you think the intervention can help you in other areas of your life? 

i. 1 (not at all) – 5 (a great deal) 

14. Do you intend to finish the intervention? 

i. 1 (no intention) – 5 (definitely intend to) 

15. Do you have any other comments about the intervention at this stage? (open ended 

question) 

 

Thank you for your time. Please remember we will contact you again in two weeks when you 

should have completed the intervention asking you to complete a series of questions.  
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Appendix L: Final Acceptability Questionnaire 
 

Dear Participant, 

Thank you for taking part in the research study that aimed to develop and evaluate a 

self-management intervention to help individuals with pulmonary hypertension manage 

difficulties associated with anxiety and panic.  

To help us to better understand your experiences of using the self-help intervention 

and taking part in the study, we have devised a questionnaire asking you about your 

experiences that we would like you to answer. This questionnaire should take approximately 

10-15 minutes to complete. We are interested in your honest opinion, whether they are 

positive or negative. Thank you very much, we appreciate your help: 

1. What motivated you to take part in this research study? (open ended) 

2. How much did the intervention help you to manage your anxiety? 

a. 1 (not at all) – 5 (a lot) 

b. Please expand on your answer: 

3. How much did the intervention help you in other areas of your life? 

a. 1 (not at all) – 5 (a lot) 

b. Please expand on your answer: 

4. How likely are you to recommend the intervention to another person with pulmonary 

hypertension? 

a. 1 (not at all) – 5 (a lot) 
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5. Please rate each of the following sections in terms of how helpful it was for managing 

your anxiety: 1 (not at all helpful) – 5 (extremely helpful) 

Component 1-5 
Booklet 1  
Booklets 2 & 3  
Booklet 4 – focusing on behaviours  
Booklet 4 – other information on anxiety  
Homework tasks   

 

6. The questionnaires asking about my anxiety, mood, quality of life and behaviours 

were relevant to my difficulties 

a. 1 (strongly disagree) – 5 (strongly agree) 

b. Please expand: 

7. I feel more in control of my anxiety 

a. 1 (strongly disagree) – 5 (strongly agree) 

8. I was given enough time to work through the intervention 

a. 1 (strongly disagree) – 5 (strongly agree) 

9. I valued that the intervention was specific to pulmonary hypertension 

a. 1 (strongly disagree) – 5 (strongly agree) 

10. I think when people are diagnosed with pulmonary hypertension they would benefit 

from being given this intervention 

a. 1 (strongly disagree) – 5 (strongly agree) 

11. I think relatives and friends of those with pulmonary hypertension would benefit from 

using this intervention 

a. 1 (strongly disagree) – 5 (strongly agree) 

12. I valued being contacted partway through the study by a member of the research team 

a. 1 (strongly disagree) – 5 (strongly agree) 

13. The level of support I received from the research team was sufficient  
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a. 1 (strongly disagree) – 5 (strongly agree) 

a. Please expand on your answer 

14. How do you plan to continue using the skills you have developed by using the 

intervention (open ended): 

15. Overall, how would you rate the self-help intervention? 

c. 1 (Poor) – 5 (Excellent) 

d. What was your experience of taking part in this research study? 

16. What did you like the most about the intervention? (open ended) 

17. What did you like the least about the intervention? (open ended) 

18. Do you have any other comments about the intervention at this stage? (open ended 

question) 

 

Thank you for your time and participation in the study. 
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Appendix M: Demographic Questionnaire  
 

Please answer the following questions: 

1. Full name: 

2. Date of birth: 

3. Gender: 

4. Address including postcode and country: 

5. Telephone number: 

6. Email address: 

7. Employment status: 

a. Full time, Part time, not employed, retired 

8. Years of education: 

9. Ethnicity: (open ended) 

10. PH diagnosis 

a. Idiopathic PH, connective tissue disease, chronic thromboembolic PH, familial 

PH, congenital PH, other, not sure 

11. PH functional class 

a. Class I, Class II, Class III, Class IV 

12. How long have you had pulmonary hypertension? 

13. Have you been prescribed medicaton to help you with anxiety in the last 12 months? 

a. Yes, No, Not sure 

14. Have you received psychologu therapy to help with anxiety in the last 12 months? 

a. Yes, No, Not sure 
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Appendix N: Generalised Anxiety Disorder 7 Questionnaire (GAD-7) 
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Appendix  O: Patient Health Questionnaire 9 (PHQ-9) 
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Appendix P: emPHasis10 – Health-Related Quality of Life Measure  

 



	 222	

Appendix Q: Dyspnoea 12 (D12) questionnaire 
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Appendix R: Self-Mastery Scale 
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Appendix S: Cognitive Behavioural Processes Questionnaire   
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