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ABSTRACT 
This study explored attitudes towards exercise, recollections of physical activity advice received, and the dimensions that 
influence physical activity (PA) engagement in individuals diagnosed with pulmonary hypertension. Virtual semi‐structured 
interviews (n = 21) were conducted with those diagnosed with pulmonary hypertension. Participants (mean age 57.4 
(SD ± 13.1) were recruited through the Pulmonary Hypertension Association of the UK. Interviews were transcribed verbatim 
and analysed using reflexive thematic analysis. Four main themes were generated: (i) Fear of breathlessness and overdoing it; 
(ii) lack of motivation and desire for monitoring and targets; (iii) self‐presentation: keeping up appearances, and (iv) Little PA 
advice: patient‐driven communication. A lack of motivation was a common barrier to PA engagement amongst PH patients. 
Other dimensions included fear and anxiety related to dyspnoea and overexertion and protective self‐presentation. The 
influence of self‐presentation and identity in exercise‐avoidance in PH is a novel finding. The study also found recollections of 
little PA advice from treating clinicians and a tendency for patient driven PA information. Future PA interventions that 
alleviate fear and anxiety through cognitive restructuring, provide reassurance on the safety and benefits of exercise, and 
include clear instruction on behaviour and graded exposure would be worthwhile to increase PA in PH. Interventions that 
broaden the conception of PA and promote lifestyle‐based PA alongside fostering patient motivation for PA through goal 
setting, self‐monitoring and review of behaviour are also likely to be valuable.   

Pulmonary Hypertension (PH) is a rare and incurable 
cardio‐respiratory disease that regardless of aetiology, gives 
rise to a range of debilitating symptoms including dyspnoea, 
fatigue, palpitations and dizziness that compromise physical 
function and health related quality of life (HRQoL) [1]. 
As such, daily physical activity (PA) is often compromised 
among those living with PH, with lower activity levels 
associated with reduced exercise capacity and poorer 
survival [2, 3]. 

According to international recommendations, all adults should 
undertake at least ≥ 150 min/week of moderate‐intensity PA or 
≥ 75 min/week of vigorous‐intensity PA, or an equivalent 
combination of the two (≥ 150 min/week of moderate‐to‐ 
vigorous PA (MVPA) for improved health [4, 5]. However, few 
PH patients achieve the PA guidelines and most tend to be 
highly sedentary [2, 3, 6]. There is increasing evidence to sug-
gest that insufficient PA and prolonged inactivity in patients 
with PH may further compromise aerobic capacity, 
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hemodynamic function and the odds of survival [2, 7]. 
Increased PA is associated with improved physical function and 
HRQoL in those with pulmonary arterial hypertension and 
chronic thromboembolic pulmonary hypertension [2, 8]. Fur-
ther, meta‐analyses confirm that exercise engagement signifi-
cantly improves exercise capacity, cardiorespiratory fitness and 
HRQoL among patients with PH and exercise has been proven 
to be safe and well tolerated for stable patients with PH [9–11]. 

Therefore, given the role of PA to improve exercise capacity, 
HRQoL and survival and the low levels of PA amongst those 
living with PH, there is a need to better understand attitudes 
toward PA and the dimensions influencing exercise engage-
ment to design appropriate and patient‐centred PA interven-
tions. There is a relative dearth of research concerning the 
factors influencing exercise engagement in PH and most have 
focused on the barriers to PA amongst those living with 
PH using a survey design [12–14]. In these studies, motivational 
barriers such as a ‘lack of will' and lack of self‐discipline or a 
lack of interest have been identified as PA barriers for this 
population [12, 14]. Fear and uncertainty regarding the safety 
and effectiveness of exercise have also been identified as bar-
riers to exercise engagement for those living with PH alongside 
dyspnoea, fatigue, and anxiety [13]. The only qualitative study 
in this area has extended our understanding of the nature of 
fear of exercise and how it influences exercise engagement 
amongst PH patients (i.e., in that fear of exercise can be due to 
perceived overexertion, damage to health or breathlessness or 
combination of these) [15]. A further qualitative study 
exploring PA knowledge and support needs in Ireland found 
that PH clinicians provide suboptimal PA advice, yet partici-
pants expressed a strong desire to receive such guidance and 
support from their treating clinicians [16]. 

Qualitative approaches are useful to capture the range of 
influences on behaviour and offer an in‐depth perspective on 
individuals' perceptions and experiences that may help to 
identify the salient dimensions that influence PA engagement. 
To our knowledge, no prior research has explored PA advice 
received from treating clinicians or the dimensions 
influencing PA engagement amongst those living with 
PH residing in the UK. Therefore, the aim of the present study 
was to explore attitudes towards exercise, recollections of PA 
advice received from treating clinicians, and the dimensions 
that influence PA engagement in individuals diagnosed 
with PH. 

1 | Methods 

1.1 | Participants and Procedure 

Eligible participants were adults diagnosed with pulmonary 
hypertension and resident in the UK. Participants were re-
cruited through an advert on social media channels of the 
Pulmonary Hypertension Association (PHA) UK (Facebook, 
Instagram and X) or through a formal invitation email from the 
research team disseminated via the PHA UK to a list of sub-
scribed members (Research Forum) where it is known whether 
the member is a PH patient (n = 39). The email included a brief 
description of the study and a participant information sheet. 
Following an expression of interest, name and preferred contact 

details were forwarded from the PHA to the research team to 
make direct contact with the participant. A research assistant 
contacted participants who expressed a willingness to partici-
pate, and an interview date was arranged. Participants provided 
written, informed consent prior to the interview and were in-
formed that pseudonyms would be used in any reporting of the 
data. Participants also completed a sociodemographic ques-
tionnaire to report age, marital status, highest educational 
attainment, gross household income, postcode (to identify 
location and index of multiple deprivation), PH World Health 
Organisation (WHO) group, comorbidities and HRQoL. 
Comorbidity was assessed using the Self‐administered Comor-
bidity Questionnaire [17]. The Self‐administered Comorbidity 
Questionnaire includes twelve medical conditions, and partici-
pants have the option of indicating three additional conditions. 
Up to 3 points are allocated to each condition (i.e., one for the 
condition, one for the treatment, and an additional point if the 
condition causes a limitation in functioning, with a maximum 
score of 36). HRQoL was assessed using the emPHasis‐10 [18], 
consisting of ten questions using a 6‐point scale (0‐5) for a total 
maximum score of 50 (the higher the score, the worse the 
quality of life). At the point of the interview, participants were 
asked to self‐report their WHO functional class, if known. The 
current study conformed to the Standards for Reporting Qual-
itative Research (online Supplemental File 1) [19]. Sheffield 
Hallam University Research Ethics Committee approved this 
study (Ref: ER50098142). 

Semi‐structured online interviews (mean duration = 49.2 min ± 
7.6) between April 2023 and October 2024 were conducted by 
SH or CM or both. The lead author (SH) has a wealth of ex-
perience in qualitative data collection and analysis, and in PA 
behaviour change and health psychology. CM also has quali-
tative research experience with specialist knowledge in PH and 
exercise physiology. An interview guide (online Supplemental 
File 2) was developed based on previously published work [15], 
with questions concerning PH diagnosis, PA history, PA barri-
ers, influences on PA, exercise preferences and recollections 
of PA advice or support from PH clinicians. The interviews were 
digitally recorded and transcribed verbatim. 

1.2 | Data Analysis 

The data was manually analysed by the first author using 
reflexive thematic analysis to generate themes [20]. Analysis 
included deductive and inductive approaches; whist a codebook 
was not adopted, and categories were not pre‐determined, it is 
recognised that the interview guide focused on the dimensions 
influencing PA including clinician‐delivered PA advice and 
therefore analysis was not entirely inductive. Nevertheless, data 
was ‘open‐coded' to best represent the perceptions and experi-
ences (in relation to the research aims) as conveyed by parti-
cipants [21]. Thematic reflexive analysis involved several steps 
including (i) immersion and the careful reading of transcripts; 
(ii) attaching codes to salient text segments; (iii) the identifi-
cation of themes at a broader level and examining whether 
codes may be combined to form an overarching theme. During 
these processes, inductive analysis was used to generate themes 
grounded in the data. Although it is recognised that data 
interpretation may be influenced by the researcher's prior 
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knowledge, an attempt was made to be open to new findings 
that may conflict with theory and previous research findings 
[22, 23]. The final step involved reviewing themes, cross‐ 
checking for overlap, and finally defining and classifying 
themes. The analysis offered is one interpretation of the data 
and other interpretations are possible. Nevertheless, we aim to 
offer a trustworthy interpretation that accurately captures the 
data and use ‘thick description' with extensive quotations so 
that the reader can judge the interpretations [24]. 

2 | Results 

Forty‐eight individuals expressed an interest to participate in the 
study and provided contact details that were forwarded to the 
research team. Sixteen did not reply to initial emails from the 
research team. Two withdrew because their initial PH diagnosis was 
incorrect and another withdrew due to concerns regarding online 
security. One participant arranged an interview but could not 
attend. A further seven expressed an interest to participate beyond 
the data collection period. Twenty‐one participants completed an 
interview (mean age 57.4 ± 13.1 years). Table 1 displays participant 
demographics. Most (n = 15;71%) were female and diagnosed with 
pulmonary arterial hypertension (n = 11). Participants were re-
cruited from across eight regions in England and Scotland and 
reported a compromised HRQoL evidenced by the mean Emphasis 
10 score of 27.2 ± 13.5. Table 2 provides an overview of the indi-
vidual characteristics of participants including age, location, 
PH type, WHO functional class and emPHasis 10 scores. Data 
analysis generated four main themes: (i) Fear of breathlessness and 
overdoing it; (ii) lack of motivation and desire for monitoring 
and PA targets; (iii) self‐presentation: keeping up appearances, and 
(iv) Little PA advice: patient‐driven PA guidance. 

2.1 | Fear of Breathlessness and Overdoing It 

This theme was underpinned by a fear of exercise often stem-
ming from breathlessness, fear of damage or simply fear of 
overdoing it and subsequent fatigue. Also, participant recol-
lections of how PH was described to them caused fear. For 
example: “They described it as a rare and fatal disease…the 
exercise just dropped off and I was very frightened and scared” 
(P5, F, 65) and, “The fear comes from the fact they tell you it's a 
serious condition and listen to your body…if I exert myself and I 
can hear my heart then panic sets in” (P7, F, 57). 

2.2 | Fear Associated With Breathlessness 

Most participants were fearful of exercise due to the increased 
breathlessness on exertion and this deterred exercise engage-
ment: “It's knowing what pain is scary and what pain is good… 
I'd get out of breath going up the hill and is that good or bad 
pain? That put me off doing it…you don't know if it's heart pain 
or whether just you're unfit type of thing” (P10, F, 62), and, “I 
thought I was doing more harm than good when I was trying to 
walk and getting out of breath, and I could feel my heart racing. 
I hated it so I tended not to do anything” (P15, M, 61). Another 
participant echoed this point: “I got to the point where I didn't 
even want to go for a walk…It's the breathlessness when I get 
walking” (P5, F, 65). Another participant refers to fear of heart 

damage and how she has managed this PA barrier with en-
couragement from a friend: “If I'm pushing myself I'm doing it 
with fear because I'm thinking am I going to have a heart 
attack…I have a friend who is very encouraging and says 'It's 
doing you good, just stop, have a rest but keep going…when I 
get through those barriers I know I can do more so the next 
time it's like ignore the racing heart and breathlessness, just 
have a rest and keep on doing it” (P7, F, 57). 

2.3 | Fear of Overdoing It 

For others, fear or anxiety concerning PA engagement was 
related to concerns of overdoing it (e.g., feeling faint or ex-
hausted or subsequent fatigue that would put them out of action 
for a few days). For example, “There's fear as well…I don't know 
if I can do that big walk…what if I get to the top and feel really 
fatigued? I suffer a bit from anxiety …when I'm out for a walk 
and my heart is beating really fast, the anxiety can manifest a 
bit in terms of you can't do this. What if something happens to 
you? You're in the forest all by yourself” (P2, F, 38). The anxiety 
for this participant is partly linked to two episodes of fainting 
6 years ago when running for a train and running up an esca-
lator on the London underground “It goes back to when my 
confidence got knocked when I collapsed…now I feel like it 
sometimes holds me back a bit”. Others referred to fatigue: “I 
can't tell when I'm overdoing it so I'm not going to feel crushing 
exhaustion later on” (P18, F, 57), with fear of overdoing it 
preventing wanting to exert maximal effort when undertaking 
the 6MWT during routine clinic visit: “I purposely didn't go for 
100% because what happens is I put everything into the 6 min 
and then I'm ill for 2 days” (P7, F, 57). Anxiety over capability 
and fears related to fainting or fatigue were echoed by other 
participants: “I was getting concerned about sitting all the time 
and thinking about doing things, and then I'd get up and it's all 
a bit I don't know if I can do it. Then I'd try to do it and I'm just 
wiped out” (P11, F, 71) and “social anxiety, the fear of passing 
out, and doing something new which is like going I really want 
to try and do that, but I don't know if it'll be good” (P16, F, 40). 

Interestingly, despite the anxiety caused by breathlessness or 
concern of fainting, some participants recognised that the pri-
mary barrier is motivational: “It's partly a fear that has no real 
basis…I get frightened about going out…I've never been a person 
who has enjoyed going for a walk just for the enjoyment so I have 
to make a very conscious effort to do so…I suppose something 
goes off in my brain that says something might happen while 
you're out which it won't…I've proven it doesn't but that's in the 
back of my mind, it's an excuse really” (P1, F, 69) and “A lot of it 
is motivation. I know some of it is I feel a bit breathless today, 
I don't want to do that” (P5, F, 65). The former quote reveals how 
dimensions interact to influence PA engagement including issues 
related to fear, anxiety and confidence, in addition to a lack of 
enjoyment of exercise. 

2.4 | Lack of Motivation and Desire for 
Monitoring and PA Targets 

Many participants identified a lack of motivation as the primary 
barrier to exercise engagement. For example, “I'm the biggest 
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TABLE 1 | Demographic characteristics of interview participants.   

Age (years): mean ± SD 57.4 ± 13.1  

Sex: n (%)   
Male: n (%) 6 (28.6) 
Female: n (%) 15 (71.4) 

Ethnicity: n (%)   
Caucasian 18 (85.7) 
Indian 1 (4.7) 
Other Asian 1 (4.7) 
Other 1 (4.7) 

PH WHO group: n (%)   
Group 1: PAH 11 (52.4) 
Group 4: CTEPH 5 (23.8) 
Group 5: Unknown cause 5 (23.8) 
Duration of diagnosis (years): mean ± SD 6.8 ± 6.1 
World Health Organisation Functional Class 2.5 ± 0.7 

Emphasis 10 QoL score (_/50): mean ± SD 27.2 ± 13.5 
< 16 (low risk)* 5 (23.8) 
17‐33 (intermediate risk) 9 (42.9) 
34 + (high risk) 7 (33.3) 
SCQ score (_/45): mean ± SD 7.8 ± 7.5 
Index of Multiple Deprivation: mean ± SD 7.0 ± 2.4 
Highest level of education: n (%)   

Secondary school 2 (9.5) 
Post‐school training/college/equivalent 6 (28.6) 
University degree 12 (57.1) 
Other qualifications 1 (4.8) 

Gross Household income: n (%)   
< £10,000 1 (4.8) 
£10,001 – £20,000 6 (28.6) 
£20,001 – £35,000 4 (19.0) 
£35,001 – £50,000 3 (14.3) 
£50,001 – £65,000 3 (14.3) 
£65,001 – £80,000 2 (9.5) 
£80,001 + 2 (9.5) 

Marital Status: n (%)   
Married 12 (57.2) 
Divorced/separated 4 (19.0) 
In a relationship 1 (4.8) 
Single 4 (19.0) 

Geographical Region: n (%)   
East Midlands 6 (28.6) 
South East England 4 (19.0) 
Greater London 2 (9.5) 
North West England 2 (9.5) 
Yorkshire & the Humber 2 (9.5) 
Scotland 2 (9.5) 
West Midlands 1 (4.8) 

(Continues) 
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barrier because I've naturally been lazy all my life” (P15, M, 61) 
and “I'm very lazy…with me a lot of it is motivation” (P5, F, 65). 
There was also a recognition that sedentary behaviours are 
attractive due to being symptom free: “being sedentary for me is 
the most comfortable you can get with PH and that's the 
dilemma”(P17, M, 62). Some had participated in pulmonary 
rehabilitation programmes but tended to lack the motivation to 
continue and expressed a preference for group exercise due to 
poor motivation and self‐regulation: “I think group‐based thing 
for me personally if I'm at home on my own I know what I'm 
like…I'm a lazy shite” (P3, F, 56) and similarly “I wasn't really 
motivated to get on the bike myself (following participation in a 
research trial). Nobody's watching, nobody knows. But when 
you're part of a group exercise, then the motivation is there” 
(P7, F, 57). Others expressed a preference for home‐based ex-
ercise: “If they offered doing exercises in the gym I wouldn't do 
it because I want it to be adapted to my lifestyle…something like 

talk to somebody once a week and give me a routine…and I did 
that at whatever time of day I wanted to do it and then some-
body chats to you once a week” (P4, F, 42) and “I don't think I 
could ever join a gym. I don't think I could do that, but I'll 
certainly be walking more and doing more exercise at home… 
like weights on my arms to get the muscles back…I need 
motivation to exercise, I always have” (P15, M, 61). A prefer-
ence for remote or digital support was also identified. For ex-
ample, “Something I could do remotely because I don't live 
close to the hospital where I have appointments” (P2, F, 38) and 
“An app so you can do it at home” (P16, F, 40). 

A common thread for most participants was a desire for mon-
itoring or check‐ins to provide accountability and encourage-
ment for exercise engagement. For example, “I do think I need 
somebody to keep me going…if I know I've got to talk to 
somebody at the end of the fortnight or week to tell them what 

TABLE 1 | (Continued)   

Age (years): mean ± SD 57.4 ± 13.1  

North East England 1 (4.8) 
East of England 1 (4.8) 

Note: * The Emphasis 10 thresholds of ⩽16, 17–33 and ⩾34) have been identified as distinct risk groups with significant survival differences (corresponding 1‐year 
mortality of 5%, 10% and 23%, respectively) (Lewis et al., 2021). 
Abbreviations: CTEPH, chronic thromboembolic pulmonary hypertension; PAH, pulmonary arterial hypertension; PH, pulmonary hypertension; QoL, quality of life; SCQ, 
Self‐administered comorbidity questionnaire; SD, Standard deviation; WHO, World Health Organisation.  

TABLE 2 | Individual characteristics of participants.          

ID code Sex Age County 
PH WHO 

group 
Years since 

diagnosis 
WHO 

FC 
Emphasis 10 QoL 

score 
SCQ 

score  

01 F 69 Staffordshire CTEPH 1 — 32 14 
02 F 38 Greater London Unknown 26 2 0 2 
03 F 56 Scotland PAH 4 4 38 10 
04 F 42 Derbyshire PAH 10 2 27 1 
05 F 65 Derbyshire Unknown 3 2 10 9 
06 F 70 Merseyside PAH 1 2 42 2 
07 F 57 Northamptonshire PAH 9 2 35 11 
08 F 49 West Sussex Unknown 11 2 22 1 
09 F 66 Northamptonshire CTEPH 6 — 26 13 
10 F 62 Buckinghamshire CTEPH 3 3 47 34 
11 F 71 Cheshire PAH 0 — 34 11 
12 M 60 Scotland PAH 6 3 32 3 
13 F 67 South Yorkshire Unknown 6 3 42 5 
14 F 33 Essex PAH 15 3 33 8 
15 M 61 Lincolnshire PAH 2 2 23 11 
16 F 40 Tyne & Wear PAH 9 2 25 7 
17 M 62 West Sussex PAH 5 2 14 7 
18 F 57 West Yorkshire PAH 8 4 48 — 
19 M 76 Buckinghamshire CTEPH 13 2 26 3 
20 M 72 Middlesex Unknown 1 2 14 2 
21 M 34 Northamptonshire CTEPH 3 2 2 2 

Abbreviations: CTEPH, chronic thromboembolic pulmonary hypertension; F, female; M, male; PAH, pulmonary arterial hypertension; PH, pulmonary hypertension; QoL, 
quality of life; SCQ, Self‐administered comorbidity questionnaire; WHO FC, World Health Organisation Functional Class.  
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I've done that would motivate me to keep going…just a bit of a 
check in 'how are you going with the exercise” (P5, F, 65) and 
“I think if you've got somebody actually checking in on you 
then I think that's a good motivator” (P4, F. 42). Another 
participant, lacking in motivation, wished for a personal trainer 
in the ‘ideal world' and desired accountability: “Somewhere 
where I can't cheat…although I'm motivated now that I know I 
have to do something, I still need pushing, I think most people do. 
I don't mind being pushed and I like someone to monitor where I 
am” (P15, M, 61). The desire for accountability to review exercise 
progress was a common theme: “You need somebody even if it's 
just occasional to say how's it going, how's your progress because 
then you know you've got to progress because somebody's going 
to be asking you at some point” (P1, F, 69). Several participants 
also referred to the desire for goals that are challenging to foster 
motivation. For example, “It would need to be target‐driven and a 
challenge…something like the 6MWT if you've done 500 
this week you get that to 600…to have weekly targets” (P17, M, 62) 
and “The one I like is the challenge and goals. I like the goals. 
I had a Fitbit once and I lost it but that kind of thing I would 
personally use without any intervention from anybody” (P11, F, 
71) and “I would have to set myself a goal of doing a bit more 
each time and working up” (P9, F, 66). Further, participants that 
were more physically active tended to use exercise targets: “I have 
a Fitbit and I try and walk at least 10,000 steps a day, so that's my 
goal” (P2, F, 38) and using a Samsung watch “I use it for my heart 
rate…I try and keep it around 130” (P16, F, 40). 

2.5 | Self‐Presentation: Keeping up Appearances 

This theme concerned self‐presentational concerns and exercise 
identity (i.e., not being the sporty type) and not wanting to 
appear acutely unwell or in poor physical condition. For ex-
ample, the self‐consciousness associated with breathlessness 
hindered PA engagement: “My breathing is really bad so you 
feel like people are looking at you…it's the invisible illness side 
of PH really…you look fairly young, fairly okay. Why are you 
breathing like a 90‐year‐old…so that can be a bit of a barrier… 
maybe that's why I don't push myself as much as I should” 
(P8, F, 49). For another, fatigue caused some degree of anxiety 
as articulated in the first theme, however, the underpinning 
issue appeared to be about control over self‐presentation, and 
this is evident in a comparison of walking in an indoor pool 
versus walking outdoors: 

When I'm walking outside and I get the tiredness I may 
have an element of panic thinking I'm going to have to sit 
on somebody's wall…but in the water it seems different…I 
don't get that panic feeling…I can just stop walking and 
lean on the side of the pool and nobody would think a 
thing about it…but if I was in the street walking I'd be 
reluctant to stop…I think It's the fact that if somebody 
looks at me being like that they'll see me as weak, old, 
decrepit and I don't want that. 

(P11, F, 71) 

Such self‐presentational concern related to exertion were not 
gender specific and echoed by men too. For example, “When 
you get breathless it's very hard to control that…other people 

around you don't understand it…why you're going so slowly or 
why you have to stop and that adds to the pressure…stress 
makes you more breathless” (P17, M, 62), and, “The most 
frustrating thing is people. When you can't walk because you're 
stalling for a breath…people will say ‘are you okay?’ I hate it ‘do 
you want a drink of water?’…No…maybe I should have a big 
sign on my head saying I've got PH‐ can't breathe properly. 
Leave me alone” (P12, M, 60). For others, self‐presentational 
concerns were related to the stigma of carrying portable oxygen 
to exercise: “I don't know whether to do it with or without 
oxygen. I don't like wearing oxygen…I don't like people looking 
at me with a big bag on my back…it's a bit of a stigma” (P15, M, 
61) and “I have to have 15 h of oxygen a day…the other day we 
went for a walk…I didn't walk very far and I went back and sat 
in the car…I have an oxygen cylinder like a backpack and you 
just think I'm not going out with this. It puts me off…I wouldn't 
go and pick my grandchildren up with it” (P6, F, 70). 
Concerns related to self‐presentation appear to act as a barrier 
to exercise engagement for several participants with high self‐ 
presentational concerns leading to either anxiety surrounding 
exercise engagement or avoidance of PA. 

The salience of identity management was also apparent in the 
data with several participants that tended to be less physically 
active, identifying themselves as not the ‘sporty type'. For ex-
ample, “I mean I've never been gym bunny” (P9, F, 66) and 
“I've never been over‐active like that” (P11, F, 71), and “I'm not 
a physically fit person I never have been” (P5, F, 65). Some-
times, participants were also derogatory of themselves in rela-
tion to PA: “I suppose if I'd been a keen sports person then I 
would be asking the right questions but because I haven't been, 
because I have been a bit of a slob when it comes to exercise 
that I'm probably not asking the right questions” (P1, F, 69) and 
“I've never been one for going to the gym or anything like that. 
I'm far too lazy to do things like that” (P15, M, 61). These quotes 
are primarily related to sport, fitness or the gym and indicate a 
narrow focus equating being physically active with participation 
in sports or attending a gym or leisure centre for structured 
exercise. 

2.6 | Little PA Advice: Patient‐Driven 
Communication 

Most participants reported receiving very little in relation to PA 
advice or information. For example: “You go for the day, a CT 
scan, your bloods done and the walk test, then you meet the 
doctor who's treating you…there's no mention of you should 
walk everyday…no one has mentioned exercise” (P6, F, 70) and 
“There was quite a lot of information on certain things but 
nothing on exercise” (P17, M, 62); “They only talk about oh 
you've done well on your walking test and we'll see you in 3 
months” (P12, M, 60). 

Others reported receiving either inconsistent or unclear PA 
messaging: “I feel like the messaging on exercise has been quite 
inconsistent depending on different consultants…when I was 
first diagnosed (aged 13) it was don't do any sports, no ex-
ercise…Its always been quite wishy washy in terms of 'oh reg-
ular walking” (P2, F, 38) and “My doctor told my wife 'he needs 
to walk and get out and do things but in moderation' but there 
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was no structured sheet or anything like that…it was just 'he 
needs to start moving, he can't just sit there” (P15, M, 61) and 
“It was exercise is good for you. Do it as much as you can until 
the point of symptom onset” (P21, M, 34). 

This theme was underpinned by patient‐driven PA information 
in that PA information or advice was provided primarily when 
it was requested by the patient. For example, “It would be me 
bringing it up in consultant appointments…oh I do this, is that 
okay? It wouldn't be them saying 'what are you doing from a 
physical exercise standpoint? What are you doing, with what 
regularity, how strenuous…I wouldn't get those questions on my 
regular consultations” (P2, F, 38) and “When I was first diag-
nosed in 2013 I was taught by a physio some exercises for arms 
and legs…every day I used to do that…I had to request that 
because I was feeling so ill and weak…the point is it's never 
offered and you have to go out there and get it” (P4, F, 42). 
Others had sought out specialist exercise support for them-
selves: “Self‐referral. I heard through the sarcoidosis website 
that somebody else had been referred to this physio lung course 
so I made enquiries locally and got referred” (P10, F, 62) and “I 
actually made such an effort to contact people at the hospital in 
[……] to say I want to be on some sort of PH exercise and they 
said we don't have anything, it doesn't exist” (P7, F, 57). 

Participants reported wanting to receive PA information and 
advice from their treating clinicians including content con-
cerning the benefits of exercise and clear instruction on how to 
perform the behaviour. For example, “I think consultants need 
to encourage it…just say the benefits of it really…each time they 
go to an appointment, or have a leaflet to say 'look, this is what 
it can do” (P14, F, 33) and “I definitely think there should be 
information given on health and exercise. It should say 'this is 
what you need to do. If you do this, this is the benefit” (P17, M, 
62). Time was recognised as a barrier to the provision of PA 
advice amongst clinicians but participants suggested a role for 
clear verbal encouragement of PA and signposting for further 
support and resources: “If the clinicians haven't got time then 
they could give you a leaflet or a website to get further infor-
mation…they can say a one‐liner 'we recommend exercise, why 
don't you go here to look for it…I would go to the PHA website, 
they've got some great leaflets they send out. I don't think 
there's one on exercise” (P10, F, 62). Participants also desired to 
receive reassurance regarding the safety of exercise to avoid 
harm: “It's to know what's possible and what I can safely do and 
so on…you're left feeling that they don't know any more than 
you do and perhaps they don't” (P1, F, 69) and “What you need 
to hear is if you get breathless you can't make yourself worse 
and I think that's what I've been told. You've just got to push 
through as much as you can” (P17, M, 62). In addition to clarity 
on the benefits of exercise, clear guidance concerning the 
appropriate exercise intensity was also desired: “I have to have a 
reason for what I'm doing and is it going to be beneficial…how 
far can you push yourself? I mean I can get the figure for 
normal people not me” (P11, F, 71). 

3 | Discussion 

To our knowledge, this is the first study in the UK to explore in 
depth, attitudes towards and the dimensions influencing PA 

engagement amongst those living with PH. The study found an 
interplay of dimensions that influenced PA engagement 
including fear and anxiety of breathlessness and overdoing it, 
lack of confidence, lack of motivation and self‐presentational 
concerns. The study also identified a lack of PA advice or 
information from treating clinicians and that where PA advice 
was provided, it tended to be patient driven. 

A key novel contribution of the present study relates to self‐ 
presentational concerns and exercise identity. Specifically, the 
visible symptoms of PH (e.g., embarrassment associated with 
breathlessness, physical condition, or oxygen requirements) 
hindered PA engagement because of the desire for a positive 
outward self‐presentation. Identity management also 
underpinned PA motivation with several participants identify-
ing as ‘not the sporty type' or ‘gym bunny'. Such identity con-
struction likely serves to protect self‐esteem by avoiding 
situations where one might appear less physically capable. This 
data also indicates a narrow conception of PA as denoting 
sports participation or attending a gym. Clearly more work is 
needed to convey the value of lifestyle‐based PA such was 
walking and to broaden patient conceptions about PA. The 
patients that do not identify as the ‘sporty' or ‘exercise' type are 
less likely to ask their treating clinician about PA and may not 
increase their PA if not encouraged to do so by their treating 
clinicians and hence the important role of PH clinicians in 
advocating PA. 

Consistent with previous research [12, 14], the present study 
found that a lack of motivation (lack of self‐discipline) was the 
primary barrier to PA engagement in PH. Low levels of moti-
vation underpinned the desire for PA monitoring or check‐ins 
to provide accountability and encouragement for exercise en-
gagement. Similar findings concerning accountability and 
monitoring have been reported previously amongst those living 
with PH [16]. The present study also identified the value of 
targets or goals to mobilise PA efforts with some participants 
using smart wearables to keep to heart rate or step count tar-
gets. Interventions that target patient motivation and PA self‐ 
regulation through goal setting, self‐monitoring and external 
review of behaviour would be valuable in this population, and 
preliminary evidence supports the utility of these techniques for 
increasing PA in PH [25]. Indeed, self‐monitoring and goal 
setting are evidence‐based behaviour change techniques to 
increase PA [26, 27]. 

The present study found that PA engagement was hindered by 
fear and anxiety of breathlessness, heart damage or overexertion 
and mirrors previous findings of those living with PH in Ireland 
[15]. Survey findings have also identified fatigue and dyspnoea 
to be common barriers to PA in PH [13]. However, the inductive 
approach of the present study extends previous findings in that 
fear and anxiety are intertwined with uncertainty regarding 
exercise ability and in some cases, participant inability to judge 
whether symptoms such as dyspnoea and fast heart rate are a 
reason to stop exercise (negative) or benign (positive‐ normal 
reaction to exercise and exertion) (i.e., uncertainty in inter-
preting heart rate/breathing rate as a normal response to ex-
ercise vs being a warning sign). Indeed, many participants 
struggled with anxiety and discussed how anxiety causes 
breathlessness and chest tightness leading to panic, with PA 
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increasing anxiety due to the high interoceptive sensitivity of 
bodily sensations (heartbeat, breathing) on exertion, in addition 
to self‐presentational and motivational concerns highlighted 
previously. 

A complex interplay of dimensions including anxiety, fear, 
uncertainty over capability, lack of enjoyment, and safety 
combine to hinder both motivation for and PA engagement in 
PH. These findings may help to illuminate the reasons under-
pinning a ‘lack of interest or will', a ‘lack of pleasure' and ‘lack 
of ability' towards PA in those living with PH found previously 
[12, 14]. The use of cognitive restructuring for fear of exertional 
dyspnoea and graded exposure to exercise are likely to be 
worthwhile techniques to alleviate anxiety and increase PA in 
those living with PH. 

In contrast to previous findings [13] most participants in the 
present study did not recall receiving PA recommendations by 
their PH clinicians. Rather, PA advice or reassurance to exercise 
was provided primarily upon request (i.e., patient‐driven) and 
represents a new finding. Only one previous study has docu-
mented a lack of PA advice [16], and consistent with the present 
study, patient desire for exercise advice directly from their 
treating clinicians. Participants wanted treating clinicians to 
clarify the benefits of PA for PH in addition to providing 
reassurance concerning safety and guidance on appropriate 
exercise. Given the findings in relation to accountability and 
monitoring, clinicians could play a role in providing external 
accountability for patient PA efforts during outpatient 
appointments. 

Several participants noted a lack of access to tailored exercise 
programmes such as pulmonary rehabilitation. Some had access 
to a physiotherapist, but provision appeared to be variable. 
Several participants had previously attended pulmonary reha-
bilitation but had transitioned to independent PA engagement 
following completion. Further work is needed to identify PA 
interventions that reduce the dominant exercise barriers and 
foster self‐regulation to support long‐term exercise adherence. 
Given the limited access to rehabilitation programmes, recent 
research has examined the effects of distance‐based PA inter-
ventions to improve health outcomes in PH. Meta‐analytic 
findings support the effectiveness of home‐based programmes 
compared to centre‐based programmes with comparable 
improvements in clinical outcomes [28]. There is promising 
research in this area promoting home‐based PA with remote 
support and/or wearable technology [25, 29, 30] but further 
research is needed to determine effectiveness in relation to 
sustained PA behaviour change and scalability. 

4 | Conclusions 

To conclude, an interplay of dimensions influenced PA en-
gagement including fear and anxiety of breathlessness and 
overexertion, lack of confidence, lack of motivation and self‐ 
presentational concerns. The influence of self‐presentation and 
identity in exercise‐avoidance behaviours in PH is a novel 
finding. The study also found recollections of little PA advice 
from treating clinicians and a tendency for patient driven PA 
information. Future PA interventions that alleviate fear and 

anxiety through cognitive restructuring, provide reassurance on 
the safety and value of exercise, and include clear instruction on 
behaviour and graded exposure would be worthwhile to 
increase PA in PH. Interventions that broaden the conception 
of PA and promote lifestyle‐based PA alongside fostering 
patient motivation for PA through goal setting, self‐monitoring 
and review of behaviour are also likely to be valuable. Such 
interventions are likely to require the involvement of 
PH clinicians, particularly in the alleviation of fear and anxiety, 
provision of reassurance to exercise, and reaching those that do 
not have an exercise identity or history of PA engagement. 

5 | Study Limitations 

Our study recruited participants in the UK; therefore, findings 
may not be generalisable. The potential for selection bias and 
recall bias are further limitations. Strengths of the study include 
a diverse, national sample, and capture of participants with 
varying health‐related quality of life scores with most (76%) 
having intermediate to high risk QoL scores.  
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