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RESEARCH ARTICLE

Disability anD Rehabilitation

Remote exercise services for people with cystic fibrosis: experiences and 
perceptions from people with cystic fibrosis and members of cystic fibrosis 
multidisciplinary teams

Yue Qin, Katy Hamana and Nichola Gale

school of healthcare sciences, Cardiff University, Cardiff, UK

ABSTRACT
Purpose:  This study aimed to explore the experiences and perceptions of people with cystic fibrosis 
(PwCF) and multidisciplinary team (MDT) members on remote exercise services (RES) and to inform 
recommendations for future RES.
Methods:  Participants were recruited from an adult CF centre and through social media. Individual 
online semi-structured interviews were conducted. Interviews were recorded, transcribed verbatim, and 
thematically analysed.
Results:  Themes from MDT members: Accessibility and convenience offered by remote exercise services; 
Enhanced connections between MDT members and PwCF; Perceived health and wellness benefits of remote 
exercise services for PwCF; Barriers to engagement; and Suggested improvements for future remote exercise 
services. Themes from PwCF: Remote exercise enables activity with multifaceted benefits; Perceived 
limitations of remote exercise services; and Enhancing participation.
Conclusions: Participants’ overall perceptions towards RES were positive, and perceived benefits of RES 
included time and cost saving, improving work efficiency, and having peer support. Perceived barriers 
to RES were largely technological or related to lacking visual cues. Perceived recommendations to 
future RES included personalising exercise options, developing user-friendly platforms, and providing 
funding for buying equipment.

 h IMPLICATIONS FOR REHABILITATION
• The positive experiences of multidisciplinary team members and people with cystic fibrosis on 

remote exercise services highlight the value of integrating remote exercise services into routine 
cystic fibrosis care. However, it should not be limited to this service.

• Remote exercise services need to be considered as an option for people with cystic fibrosis, especially 
for those who have difficulties with in-person exercise due to geographical constraints or social 
needs.

• Collaboration among cystic fibrosis care teams, technology developers, infrastructure providers, and 
policymakers is vital to overcome barriers, including poor internet, lack of visual cues, time constraints, 
and safety concerns, and to further develop remote exercise services.

Background

Cystic fibrosis (CF) is an inherited condition affecting more than 
100  000 people globally [1]. Exercise is an important part of CF 
management, with the benefits of improving exercise capacity [2], 
enhancing airway clearance [3], reducing respiratory infections [4], 
and helping to preserve lung function [5]. Exercise can also main-
tain and improve the quality of life (QoL) and has significant psy-
chological effects (e.g., improving confidence and symptoms of 
depression, anxiety, and distress) in PwCF [5–7]. It was predicted 
that the advent of modulator therapies could increase the average 
life expectancy for PwCF from 33.5 to 71.6 years [8]. Exercise 
remains a crucial focus in CF care, offering opportunities to address 
age-related comorbidities and promote healthier behaviour [9]. 
Despite the benefits, adherence to exercise in the CF population 
is often poor [10,11], with self-reported adherence of 56% [12]. 

This may be because exercise is considered to be boring and 
repetitive by some PwCF [13]. Other barriers included fatigue, lack 
of time, not feeling well, bad weather, lack of motivation, and lack 
of peer/social support due to the danger of cross-infection [14,15]. 
Not remembering to exercise and feeling embarrassed were also 
identified as barriers [11]. Common motivations and facilitators to 
exercise were perceived to be physical benefits, enjoyment (psy-
chological), social interaction (including having someone to exercise 
with and being encouraged by others), and convenience [10,15,16].

Recent studies have shown that it is possible to deliver exercise 
remotely using online technology. The development and imple-
mentation of remote exercise interventions have accelerated due 
to the COVID-19 pandemic [17]. The terminology of remotely 
delivered exercise differed in previous studies (e.g., “remote exer-
cise,” “telerehabilitation,” “tele exercise”). In this specific study, 
“Remote Exercise Services (RES)” was used, and it refers to 
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structured exercise sessions provided by members of MDTs 
through real-time videoconferencing delivered to PwCF in their 
home settings. Existing quantitative evidence suggested that RES, 
including Taichi, cycling, running, and strength training, for PwCF 
was a promising approach for preserving lung function [18,19] 
and exercise capacity [20,21], as well as improving leg muscle 
strength [22] and body composition [21,22]. However, the evidence 
regarding the impact of RES on improving QoL among PwCF 
remains limited [17,19,23]. Qualitative evidence showed a generally 
positive perception of RES among PwCF and MDT members (e.g., 
physiotherapists and programme directors) [24–28]. PwCF appre-
ciated the convenience, flexibility, and peer support of RES, while 
MDTs valued the increased attendance of PwCF. Both PwCF and 
MDT members highlighted the value of RES during the COVID 
[25,27,28]. However, concerns about internet connectivity, teaching 
quality, and lack of personal interaction were raised [24,27].

None of the previous studies explored the experiences and 
perceptions of multiple MDT members, including physiotherapists, 
dieticians, psychologists, and social workers. It is important to 
address this as successful remote interventions for PwCF benefit 
from the collective efforts of a diverse MDT [29]. Physiotherapists 
are the prominent MDT members responsible for delivering remote 
exercise. In supporting physiotherapists, dieticians will address 
the nutritional needs, and psychologists will help motivate PwCF 
[30]. The implementation of effective and evidence-based practice 
depends on behaviour change [31]. However, no studies to date 
have applied theories of behaviour change to support under-
standing of RES for PwCF.

The Behaviour Change Wheel (BCW) [32] (Figure 1) is a syn-
thesis of 19 frameworks. Central to the BCW is the Capability, 
Opportunity, Motivation, and Behaviour (COM-B) model. The BCW 
also consists of nine intervention functions that can affect one 

or more of the underlying factors of behaviour and seven policy 
categories that can support executing intervention functions. The 
BCW has been successfully used to understand behaviour change 
in exercise and has been applied to develop RES for people with 
chronic lung conditions [33,34]. In turn, the BCW could have the 
utility of helping understand RES for PwCF. In consideration of 
this, the BCW was used to guide and underpin this research.

This study aimed to explore the experiences and perceptions 
of PwCF and MDT members on RES and to inform recommenda-
tions for future services.

Methods

Study design

A qualitative design was used as this approach is commonly used 
to explore and understand experiences, health behaviours, and 
healthcare needs and inform the design of interventions [35].

Setting

An adult CF centre in the UK developed a Virtual Leisure Centre 
(VLC) to deliver specialised exercise classes remotely through an 
online platform designed for people with chronic health condi-
tions, providing live and on-demand classes (BEAM: https://www.
beamfeelgood.com/home). The VLC classes include body condi-
tioning, stretching, spin, and aerobics, with 12 to 20 sessions run 
each week by physiotherapists from the CF centre. To enhance 
recruitment, other MDT members who did not deliver RES but 
supported PwCF were included. PwCF with experience in RES 
were recruited both in the VLC and outside of the VLC.

Figure 1. adapted from the bCW [32].

https://www.beamfeelgood.com/home
https://www.beamfeelgood.com/home
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Participants

A sample size of 12 MDT members and 12 PwCF was planned [36] 
unless data saturation was achieved. Convenience sampling was 
used to recruit participants (MDT members and PwCF) through the 
CF centre and social media (e.g., Facebook and Twitter). Potential 
participants (both PwCF and MDT members) were screened using 
the inclusion and exclusion criteria (by two members of staff at 
the CF centre who agreed to recruit and act as gatekeepers or by 
YQ if they identified themselves via social media). All the potential 
participants (PwCF and MDT members) were provided with an 
information sheet about the study and were asked to contact the 
researcher if they were interested in participating. Consent forms 
were obtained before the interviews. An interview was arranged 
at a time convenient for each participant.

Inclusion criteria for MDT members were: physiotherapists, occu-
pational therapists, psychologists, dieticians, social workers, nurses, 
physiotherapy technicians, and exercise therapists who had more 
than two years’ experiences in CF. MDT members who had <2 
years’ experiences in PwCF and were not able to be interviewed 
via the Internet were excluded.

Inclusion criteria for PwCF were: adults diagnosed with CF who 
had experience using RES through any online platform (e.g., BEAM, 
Zoom) or social media (e.g., Facebook). PwCF who could not 
participate in RES were excluded. Exclusion for RES was a history 
of co-morbid conditions, including uncontrolled diabetes, severe 
liver, kidney, or thyroid dysfunction or other severe medical con-
ditions, including acute limb injuries, unstable or progressive heart 
disease.

Data collection

One-to-one, semi-structured interviews were conducted with MDT 
members and PwCF by YQ. The research team was not involved 
in the delivery of the RES, and participants were not known to 
the researcher. Interviews were guided by an interview schedule 
based on  the Acceptability, Practicability, Effectiveness, 
Affordability, Spill-over effects, and Equity (APEASE) criteria, which 
are designed for assessing interventions and are recommended 
by the BCW guideline to look beyond the BCW and investigate 
more feasibility issues [31,37] (Appendix A). Pilot interviews were 
conducted to ensure the interview questions were understandable, 
relevant, and within the scope of the research question. 
Demographic data were collected: profession, duration of working 
with CF (MDT members), and age, occupation, and distance from 
the CF centre (PwCF).

Data analysis

Data were analysed thematically according to Braun and Clark 
[38], following six steps of familiarisation, generating initial codes, 
searching for themes, reviewing, defining, and writing up. Open 
coding was used to identify codes inductively and ensure all data 
were explored. All the study results (subthemes) were then deduc-
tively mapped into the APEASE criteria to understand RES sys-
tematically and thoroughly [39,40]. Subthemes were also mapped 
into intervention functions and policy categories of the BCW to 
identify which intervention functions and policy categories are 
described in the data that are important for future RES design. 
This could help address the unique challenges and needs of PwCF 
and consider the behavioural changes required across multiple 
levels, including PwCF, MDT members, and policymakers 
involved in RES.

This study employed interpretivism with a relativist ontological 
approach to recognise multiple truths of RES perceived by both 
PwCF and MDT members. It was recognised that a reflexive 
approach to the research was important to support the rigour of 
the study, given that the researcher’s own biases and past expe-
riences could influence decision-making [41]. A rigorous data 
analysis process using member checking was implemented in this 
study to enhance trustworthiness [42]. YQ coded the data and 
developed initial themes, which were discussed, refined, and 
agreed upon with NG and KH. Investigator triangulation was used 
to support trustworthiness, confirm the findings, and introduce 
different perspectives on the interview data [43]. The confirma-
bility of the results was supported by conducting a focus group, 
which included one person with CF and three physiotherapists 
who were not involved in the interviews to avoid bias. YQ pre-
sented the findings from the interviews and how these were 
arrived at. Focus group participants were then asked to discuss 
and reflect on the findings to demonstrate that they were based 
on and reflective of what had been shared by participants in the 
interviews and were not subject to the researcher’s own biases 
and interpretations.

Ethical considerations

National Health Service ethics committee (21/NI/0163) and local 
Research and Development approval (22/JAN/8321) were gained. 
Informed consent was obtained before conducting each interview. 
Transcripts were anonymised, and participants were asked to 
choose their pseudonyms. Pseudonyms were allocated to those 
participants who did not have a preference.

Results

Descriptive data: MDT members

In total, 12 MDT members, including seven physiotherapists, two 
psychologists, two CF exercise specialists, and one social worker, 
were recruited and interviewed (Table 1). Most MDT members 
(n = 10, 83%) worked with PwCF in the UK and 2 (17%) in 
Australia. To deliver RES, MDT members used different technol-
ogies, including the platform BEAM (n = 10), Facebook (n = 1), 
and Zoom (n = 1). Work experience in CF ranged from two to 
21 years, with a mean of six years. The interview duration ranged 
from 15 to 50 min.

Table 1. Descriptive data of MDt members.

Participant Pseudonym occupation

years of 
experience 
with PwCF Country

1 anna Physiotherapist 20 years australia
2 amy Physiotherapist 5 years UK
3 beth Physiotherapist 21 years australia
4 ella Physiotherapist 2 years UK
5 Charlotte Physiotherapist 12 years UK
6 alison Physiotherapist 18 years UK
7 Matthew CF exercise 

specialist
16 years UK

8 sofia Psychologist 11 years UK
9 Jessica social worker 10 years UK
10 Rhys Psychologist 5 years UK
11 Joshua CF exercise 

specialist
6 years UK

12 helen Physiotherapist 11 years UK



4 Y. QIN ET AL.

Key themes and subthemes: MDT members

Five key themes and 12 subthemes were identified from the anal-
ysis of the interviews with MDT members (Table 2).

Key theme 1: Accessibility and convenience offered by 
RES

This theme highlights MDT members’ views on the accessibility 
and convenience of RES. RES was perceived to reach a broader 
range of PwCF with varying schedules and fitness levels. MDT 
members also mentioned that RES could eliminate the need for 
travel, saving time and costs for PwCF.

Flexible accessibility

MDT members noted that RES offered flexible exercise options, 
including types, locations, times, equipment requirements, and 
group or one-to-one settings for PwCF.

“…and they could vary any of those types of exercise whether it was Pilates 
session, it could be a core-based session, it could be a HITT type of session, 
maybe it’s just a spin session…” (Matthew, CF exercise specialist)

Another recurring topic among MDT members was the flexi-
bility of time. They noted that PwCF could access on-demand 
classes of RES at their convenience, especially accommodating 
those with work commitments.

“We obviously work from 8, 30 to 4, 30. So if a patient is really interested 
in doing classes in the evening after work, then there is another availabil-
ity…there are the on-demand classes.” (Charlotte, physiotherapist)

Efficiency/convenience

MDT members emphasised that RES was time- and cost-effective 
for PwCF, compared to traditional in-person exercise, as it elimi-
nated the need for hospital visits, saved time and reduced 
expenses, including parking or public transportation. This conve-
nience was perceived to benefit PwCF, especially those who lived 
far from the CF centres.

“They don’t have to come up to the  CF centre and try to park their car, 
and then go home that adds another hour on possibly. That means that 
people who don’t live near us can access exercise.” (Sofia, psychologist)

Key theme 2: Enhanced connections between MDT 
members and PwCF

This theme highlights RES benefitted MDTs by improving work 
efficiency and maintaining connections with PwCF. It also captures 
the potential of RES as a contingency plan during COVID-19.

Improvement in work efficiency

RES was perceived to improve working efficiency and reduce staff 
burden, as it enabled MDT members to see more than one patient 
at a time. It was also mentioned that RES enabled some PwCF 
who might not have had enough time to engage in the in-person 

exercise classes previously to join. MDT members were therefore 
able to get to know them more.

“Maybe if you’re lucky enough to get three or four people on screen… it is 
really working well for saving on manpower…” (Matthew, CF exercise 
specialist)

“Sometimes life just gets in the way because they have jobs, they have chil-
dren, they have all these things going on, whereas we were given that brief 
moment… (RES) it was people that I would never necessarily have expected 
to engage with us. So, we were able to learn things about them that we 
hadn’t been able to before. It’s not something you can measure in numbers, 
but it was some engaging in a way and getting to know patients in a way 
that we hadn’t been able to before.” (Rhys, psychologist)

MDT members also noted that RES offered an innovative way 
for MDTs to monitor and connect with PwCF. These services were 
preferred over phone calls due to the importance of visual cues 
and direct observation during exercise delivery.

“Also, we found that using telehealth (RES) is much better than a phone 
call because then we’re able to see patients face-to-face.” (Amy, 
physiotherapist)

MDT members also noted that RES could save costs, especially 
during the COVID pandemic, by eliminating the need for protec-
tive equipment (PPE) when working with PwCF.

“We’re not needing to wear PPE when we’re doing that (RES), because they 
(PwCF) ‘re not in the room with us.” (Anna, physiotherapist)

Contingency (for pandemics)

MDT members perceived the use of RES during the COVID-19 to 
be a “silver lining.” A common view was that RES had helped PwCF 
cope with the impact of COVID and maintain exercise during 
lockdowns. It also enabled MDT members to keep in touch 
with PwCF.

“I do think it’s (RES) got some really strong positives. And it’s a great option. 
I’m a big believer of it. I think it was just silver lining through COVID.” (Anna, 
physiotherapist)

However, as engagement has  declined since the lockdowns 
ended, some MDT members expressed that they were considering 
reverting to in-person exercise training.

“Now we probably have last patients using it because they’re out doing 
things in the real world.” (Ella, physiotherapist)

Table 2. Key themes and subthemes from MDt members.

themes subthemes

theme 1: accessibility and convenience 
offered by remote exercise services

Flexible accessibility
efficiency/convenience

theme 2: enhanced connections 
between MDt members and people 
with CF

improvement in working efficiency
Contingency (for pandemics)

theme 3: Perceived health and 
wellness benefits of remote exercise 
services for people with CF

Physical benefits
Psychological and social benefits

theme 4: barriers to engagement time constraints
technological issues
lack of visual cues
it can be a challenge for less 

confident people with CF
theme 5: suggested improvements for 

future remote exercise services
Perceived facilitators for remote 

exercise services
Personalised education and support
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Key theme 3: Perceived health and wellness benefits 
of RES for PwCF

This theme comprises two subthemes that describe the percep-
tions of MDT members on how RES could benefit PwCF.

Physical benefits

It was mentioned that RES could help PwCF keep exercising, 
improve their exercise tolerance, and maintain their health status. 
In addition, RES could avoid the risk of infection as PwCF did not 
need to come to the hospitals.

“We did see some changes in muscle mass in a couple of the participants. 
Lung function, what we noticed was no decline, so at least we deemed, it 
was safe… we opted to do a one-minute set to stand, because at least 
they could do that again virtually, and we could assess them. And I think 
overall we saw either it remained the same, or some improvement on all 
participants.” (Anna, physiotherapist)

Psychological and social benefits

Some MDT members commented that RES could help PwCF 
improve self-management skills. MDT members also perceived 
that RES could help PwCF overcome the barriers of not being 
able to exercise together and provide some peer support, which 
may generate camaraderie, reduce isolation, and increase confi-
dence, and this may extend beyond RES.

“It helps them build connections with other PwCF, helping to overcome 
issues of isolation, and boosting people’s mood. And building people’s con-
fidence to try things offline as well.” (Beth, physiotherapist)

Key theme 4: Barriers to engagement

MDT members identified several barriers to RES.

Time constraints

MDT members highlighted time conflicts as a barrier to RES, as 
both MDTs and PwCF work during regular office hours, making 
daytime participation challenging for those PwCFs with work com-
mitments. Although there were suggestions to increase the range 
of times offered, some were unsure how to arrange this in prac-
tice. International MDT members identified that time differences 
across continents limited access to other countries. For example, 
they observed that as one RES platform was mainly based on UK 
and US time, it could be difficult for Australians to attend the 
live classes.

“We certainly tried to make the exercise sessions work for them…although 
I do know that was probably a bit of a barrier because they had to work 
also around our work times.” (Sofia, psychologist)

“At the moment, with BEAM (an online exercise platform), a lot of the times 
are UK and US based. So, I think that can sometimes be difficult for 
Australians to attend the live classes.” (Anna, physiotherapist)

Technical difficulties

Technical difficulties, including poor internet connection and prob-
lems using some platforms, were common issues identified by 

MDT members. Other difficulties included poor sound or image 
quality, problems logging in and reconnection, and inability to 
live stream music when using some online exercise platforms. 
MDT members reported that accessing RES was challenging for 
PwCF who were not used to technology or lived in remote areas 
and had internet problems. There were concerns about the reten-
tion of PwCF due to technical difficulties.

“Some of our clients (PwCF) have actually struggled to link onto the platform 
in the first instance… I’m a little bit more clued into the IT type of usage… 
But for those not so IT-savvy people, it was a bit challenging for them. 
(Matthew, CF exercise specialist)

Lack of visual cues

MDT members perceived the lack of visual cues as a barrier. They 
expressed that RES limited their ability to observe and evaluate 
PwCF effectively.

“…we (Members of MDTs) need a visual of them (PwCF) as well. Obviously, 
that’s one drawback for us. We need that. We can’t get an insight into how 
they’re managing the exercise quite as well as if they were here in the 
building.” (Charlotte, physiotherapist)

Many MDT members reflected that some PwCF did not want 
to turn their cameras on, which they felt was a potential 
safety risk.

“I’m sure there will be some patients who don’t want to be seen, and again, 
that’s their choice. So, it’s making them aware of the potential impact that 
they might have. And if that’s their choice at the end of the day, make 
them aware of the risks to minimise those risks.” (Matthew, CF exercise 
specialist)

MDT members observed that there was potential for drop-out 
caused by lack of visual cues as PwCF could not see demonstra-
tions as clearly as they would have in person.

“Doing it at home you’ve got something more imaginatively about the 
exercise that I guess that might put people off.” (Sofia, psychologist)

Zoom fatigue was also mentioned by one member, Alison 
(physiotherapist).

“Everyone’s kind of been a bit ‘zoomed out’, and everyone’s going to get it 
back to what we call a normal life.” (Alison, physiotherapist)

It can be a challenge for less confident PwCF

MDT members mentioned that PwCF might feel anxious and 
worried about starting online exercise, possibly due to concerns 
about performance or keeping pace. They also noted that RES 
could be challenging for those lacking confidence, especially 
in group settings as group settings might induce 
self-consciousness.

“And the other challenges might be…trying to participate in a group ses-
sion. So that must be the real challenge for them, for those less confident 
people.” (Matthew, CF exercise specialist)

Key theme 5: Suggested improvements for future RES

This theme reflects MDT members’ views on PwCF’s motivation 
to join RES more and how RES can be improved.
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Perceived facilitators for RES

MDT members emphasised that motivation was key to the success 
of RES. Peer support and having family members or friends to 
exercise with were perceived by MDT members to promote RES 
participation. MDT members also suggested that being able to 
stream music  could motivate PwCF. Working with PwCF to further 
develop RES was also suggested. Technological improvements 
were suggested, including having a “one-touch button” to connect 
or reconnect to RES. MDT members also recommended frequently 
changing exercise options to maintain the interest of PwCF in 
RES. Showing PwCF the outcomes and results of their remote 
exercise sessions was also mentioned.

“Just keeping everything changing so that they don’t get bored.” (Charlotte, 
physiotherapist)

“There are lots of different things (that can encourage PwCF), for example, 
people being incentivised and seeing results and outcomes.” (Beth, 
physiotherapist)

However, one MDT member mentioned that MDT members 
could not force patients to engage in RES as it was a per-
sonal choice.

“It’s up to them to do it. You can’t force them to do it. Nothing is going to 
encourage them. It’s up to them.” (Joshua, CF exercise specialist)

Personalised education and support

It was suggested that more help and education based on indi-
vidual needs should be offered to PwCF. It was suggested that 
MDT members could introduce the RES platform when PwCF was 
in the hospital to encourage engagement. Additional support, 
including support for funding to buy necessary equipment and 
technical assistance, was also suggested.

“It is quite useful to be able to at least show them the platform when 
they’re here in hospital because sometimes it’s that first step that’s quite 
hard towards getting on the exercise wheel.” (Charlotte, physiotherapist)

Results from PwCF

Descriptive data

Although 12 participants were planned, it was only possible to 
recruit 10 PwCF due to difficulties during the COVID (Table 3). 
The majority of the participants were based in the UK (n = 7), with 
two from America and one from Belgium. PwCF received RES via 
two platforms: BEAM (n = 8) and Zoom (n = 2). Participants either 

worked full-time (n = 4), part-time (n = 2), or were unemployed 
(n = 4). Distance from home to their CF centres ranged from 1 to 
120 miles (mean 45 miles). To join RES sessions, participants used 
laptops (n = 4), smartphones (n = 2), laptops and smartphones 
(n = 2), a tablet (n = 1), and smartphones and tablets (n = 1).

Three key themes and eight subthemes were generated from 
the interviews with PwCF (Table 4).

Key theme 1: RES enables activity with multifaceted 
benefits

All PwCF in this study expressed high satisfaction with using RES 
and recognised the multifaceted benefits of RES.

Keeping active

PwCF highlighted RES as an excellent way to exercise. Some PwCF 
also perceived RES to be their primary choice for exercise.

“I’ll keep using online exercise. It will be my first line of exercise choice. And 
then, yeah, other things would be secondary… I don’t think I’d realise how 
devastated I would be unless it (RES) went away.” (Rachel)

Jack (a person with CF) also noted that RES should have been 
introduced much sooner and encouraged for their wider and more 
rapid distribution.

“I feel this (RES) is something we should have been doing with CF a long 
time before now…We should share things widely enough, quickly enough.” 
(Jack)

Convenience

The convenience of RES was shown in many ways, as PwCF 
did not need to go to the gyms or hospitals. Also, by exer-
cising remotely at home, they could save energy and spend 
it more effectively and efficiently. Moreover, some PwCF 

Table 3. Descriptive data of PwCF.

Participant Pseudonym Country
age categories 

(years)
Distance from CF 

centre (miles) employment status
types of technology used to 
join remote exercise

1 nathan belgium 31–35 120 not employed Phone
2 Rachel america 41–45 90 Part-time laptop
3 sam UK 41–45 40 Full time Phone
4 sarah america 21–25 45 not employed Phone
5 Jack UK 36–40 70 Full time laptop and phone
6 James UK 31–35 25 Full time laptop and phone
7 Ruth UK na 48 Full time laptop
8 ben UK 26–30 1 Full time Desktop
9 Claire UK 21–25 5 not employed laptop
10 Rebecca UK na 1 not employed tablet

na: not available.
Key themes and subthemes: PwCF.

Table 4. themes and subthemes from PwCF.

themes subtheme

theme 1: Remote exercise enables 
activity with multifaceted benefits

Keeping active
Convenience
inclusivity
Cost-effectiveness

theme 2: Perceived limitations of 
remote exercise services

equipment/technology issues
lack of commitment to remote 

exercise
theme 3: enhancing participation internal factors

external factors
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mentioned that RES needed less preparation and could be 
fitted into daily activities easily, which enabled PwCF to do 
more of other things.

“Convenience. It’s all about convenience. I think an important thing to 
remember is a lot of people with CF probably are working. I think a lot of 
people will feel like they don’t have the energy to exercise… (but with RES) 
they can just exercise at home. They save their energy. You know the energy 
is expended in a much more effective and efficient way. So does that as 
well, I guess convenience factors in many multifaceted ways.” (Jack)

Inclusivity

PwCF highlighted that RES was suitable for PwCF at any fitness 
level and particularly beneficial for those feeling uncomfortable 
with traditional gym environments. They noted the psychological 
barriers, such as body insecurity, that might discourage exercising 
at gyms and emphasised that RES could help overcome these 
challenges. Additionally, RES provided a solution for participation 
even when they were not feeling well.

“If you’re not feeling so well, you can stay in pyjamas. (You) don’t have to 
have the camera on, and you can still get on with it (RES).” (Rebecca)

Cost-effectiveness

Participants acknowledged the cost-effectiveness of RES, noting 
the reduced financial burden compared to traditional hospital 
visits or gym memberships, primarily due to reduced travel 
expenses and membership fees.

“It’s 100% more affordable. If you think about it, you don’t have to drive 
there and then, it’s not. It’s not really the cost.” (James)

“I feel like, it (RES) has been my biggest ‘Aha’(amazing) these last few years, 
not just with BEAM, but like knowing that I might never need a gym mem-
bership again.” (Rachel)

RES was seen to be beneficial for lung function and boosting 
morale, especially through the COVID, by many PwCF.

“I am very glad they’ve (members of the MDT) been able to come up with 
these remote exercises for us because it is an ahead to progressing with 
our health in our lungs.” (Sarah)

Key theme 2: Perceived limitations of RES

Some challenges to RES were identified by PwCF.

Equipment/technology issues

PwCF raised concerns about technology issues with RES, primarily 
poor internet connection and user-unfriendly platforms. Limited 
equipment was also a common challenge. However, some PwCF 
mentioned that they did not need any equipment as they could 
utilise their home environment.

“To over being able to adapt and overcome those (lack of equipment) (is) 
easy enough to do, because they (Members of MDTs) give you variations 
and things. Some of the exercises… you could use stairs in your house and 
do step ups and things.” (Ben)

It was also pointed out by one person with CF, Rachel, that 
some classes, like dancing, could not be accessed on demand 
due to some music licencing restrictions.

Lack of commitment to RES

Some PwCF said that exercising remotely was less formal than 
in-person, therefore, they might feel less accountable to MDT mem-
bers and be less committed to engaging. This had a negative impact 
on their motivation. Not being able to see MDT members properly 
was also identified as a barrier to motivation. PwCF also reported 
that their attendance post-pandemic was less, as life was busier 
after, and it was harder for people to join the same online sessions.

“The disadvantage would probably be lack of motivation. Really, I think, if 
you can’t really be bothered. This is just easy, whereas if you were scheduled 
to turn up at the class, you’d be more inclined to turn up, perhaps. So, you 
wouldn’t want to let people down, but when it’s remote, and it’s under your 
own steam, easily brushed aside, and you could do something else instead. 
That’s obviously the downside of it, but it’s down to obviously the motivation 
of the person as well.” (Sam)

Key theme 3: Enhancing participation

There was a clear thread across the participant dataset regarding 
enablers to enhance participation.

Internal factors

PwCF highlighted the health benefits and progress from RES as 
significant motivators. They also suggested that tailoring RES to 
individual goals could boost motivation and participation 
among RES.

“My motivation for exercise, it was just basically I wanted to get fit.” (James)

External factors

PwCF emphasised the importance of variety and novelty in RES, 
noting that different types of exercise keep them motivated. PwCF 
also mentioned that MDT members could offer more help in 
choosing which on-demand videos to use.

Many PwCF mentioned that having peer support could facili-
tate social interaction with others and promote a sense of 
accountability to their peers, which might enhance motivation. 
Alternatively, one participant suggested that peer support may 
limit an individual’s potential to become internally motivated if 
they became accustomed to reliance on external sources of 
motivation.

“I think it (peer support) could be a huge motivation… in a positive way 
that could be a really huge motivation. (But) If you really want to build up 
something, I think it’s the wrong kind of motivation to keep going. But is 
the perfect motivation to start and  find the enjoyment in exercise. And 
then, if you wanna build it up to become an athlete, or really become 
better, then you have to find some extra reasons.” (Nathan)

All the subthemes were mapped into the APEASE criteria 
(Appendix B), and the intervention functions and policy categories 
of the BCW (Appendix C). Five intervention functions (Enablement, 
Incentivisation, Education, Training, Persuasion) and five policy 
categories (Service Provision, Fiscal Measures, Environment/Social 
Planning, Guidelines, Legislation) were selected.

Discussion

The aim of this study was to explore the experiences and per-
ceptions of both MDT members and PwCF on RES and to inform 
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future RES. For the first time, perceptions of both PwCF and mul-
tiple MDT members regarding the delivery of and participation 
in RES for PwCF have been identified. Further, the factors relating 
to future RES implementation were explored using BCW as a lens. 
This provides important insights and a better understanding of 
RES to support the future provision of more patient-centred RES 
to PwCF.

The interview results showed that the overall experiences and 
perceptions of RES were positive. Both MDT members and PwCF 
perceived RES simplified the way PwCF access exercise as PwCF 
did not need to go to CF centres or gyms. This especially bene-
fitted those PwCF who lived far from CF centres. This agrees with 
findings from MDT members and PwCF in other studies [24,26–28]. 
The elimination of travel needs was perceived to save PwCF costs 
on gym membership fees and travel fees. This too was noted by 
PwCF in other studies [17] as well as people with COPD [44]. RES 
was also reported to be cost-saving on PPE during the COVID for 
MDT members in this present study. The views on the cost saving 
of RES varied in the previous studies. Some healthcare profes-
sionals perceived RES could save costs (e.g., on upkeeping facilities 
and specialised equipment) [27,45], while some healthcare pro-
fessionals mentioned that RES might increase costs (e.g., on setup 
and maintenance of technology used in RES) [46].  Future studies 
on the long-term economic evaluation of RES in the CF population 
are needed.

Another agreement between PwCF and MDT members was 
that RES could save time. Improving working efficiency facilitated 
by RES could be an added benefit of saving time. Due to the 
danger of cross-infection, MDT members are not recommended 
to treat PwCF in the same room at the same time [47]. RES 
allowed MDT members to overcome this barrier, as they were 
able to see more than one PwCF at once. Similarly, Tomlinson 
et  al. [17] indicated that delivering exercise remotely could make 
efficient use of clinical time. Evidence also suggests that remotely 
delivered interventions facilitate an increase in job satisfaction of 
MDT members concerning its improvement of working efficiency 
[48]. In contrast, a study that aimed to explore the experiences 
of psychotherapists in delivering interventions remotely showed 
that some psychotherapists pointed out a loss of job satisfaction 
due to some technical issues and lack of personal contact [49].

Another add-on benefit of no need to travel is the avoidance 
of cross-infection in PwCF. This could also eliminate PwCF’s con-
cerns about the cleanliness of local gyms and coughing when 
exercising in public. Other perceived physical benefits, including 
maintaining lung health and fitness of PwCF, were also mentioned 
by MDT members and PwCF. This is also confirmed in some quan-
titative studies investigating the effectiveness of RES for PwCF, 
which showed that RES was promising in preserving lung function 
[18,19] and exercise capacity [20,21], and improving leg muscle 
strength [22] and body composition [21,22].

The value of RES during the COVID was especially highlighted. 
The value of RES and widespread adaption to RES during the 
COVID was also highlighted in previous studies exploring RES in 
PwCF [24,27,28] and in people with other chronic respiratory 
diseases [50]. However, some MDT members in this present study 
expressed their uncertainty about whether to continue RES or 
move back to in-person after the lockdown was eased. This was 
also mentioned by other healthcare professionals in other studies 
[25,27,28] and some also showed their preferences for a hybrid 
model [25,28].

Some barriers to RES, including technical issues, lack of equip-
ment, and time constraints, were mentioned in the present study. 
Similar barriers were also mentioned in other studies [17,51]. Poor 
internet connection will likely be resolved in the future as the UK 

government is increasing investment in internet infrastructure 
[17]. It is also advised that PwCF check the internet bandwidth 
before the RES to make sure there is adequate resolution [51]. 
Time constraints were mentioned as barriers to RES, which were 
also perceived to be barriers to exercise in general [14,15]. 
Although the barrier of “time constraint” could be eliminated by 
offering services outside standard working hours, this might 
increase MDT members’ workload. This might, therefore, increase 
the risk of reduced job performance and have a negative impact 
on MDT members themselves [52]. Having access to some 
on-demand exercise videos could also enable PwCF to exercise 
outside their working hours. However, it should be noted that 
the presence or absence of MDT members could influence per-
ceptions of RES [25,26,53]. Incorporating follow-up check-ins or 
consultations with MDT members could help support PwCF and 
address concerns arising from on-demand videos.

Having a user-friendly platform (an APP) was suggested by 
both MDT members and PwCF to minimise the barriers of tech-
nical issues, which was also mentioned by PwCF in the study of 
Poulsen et  al. [26]. MDT members, therefore, should consider 
collaborating with other stakeholders in the development of RES 
APPs to facilitate RES participation in PwCF.

Lack of visual cues due to the limited camera angles and PwCF 
being reluctant to turn on their cameras was also mentioned as 
a barrier. This was perceived to cause concerns about patient 
safety and the quality of exercise. Similar concerns were also 
raised by other CF care MDT members [25,27]. Some monitoring 
devices (e.g., telespirometry) were reported to be promising and 
accepted by PwCF [54]. Therefore, these devices could be inte-
grated into RES to monitor health continuously and provide 
real-time feedback.

MDT members highlighted the crucial role of family members 
in encouraging PwCF to participate in RES. Making exercise enjoy-
able and involving families/friends can transform RES from a nec-
essary treatment into an enjoyable experience, consequently 
enhancing motivation and long-term commitment [9,55]. Both 
PwCF and MDT members in this study also mentioned that having 
peer support can create accountability and, thus, facilitate PwCF 
to exercise more. It was also perceived to eliminate the barriers 
of feeling isolated when exercising in the CF population and 
provide access to social and emotional support. Chen et  al. [51] 
demonstrated comparable results, indicating that accountability 
in peer support plays a significant role in maintaining RES. 
However, MDT members should be aware that although peer 
support can work as an external facilitator, research is needed to 
identify further strategies to sustain motivation in this population 
with regard to RES.

Having goals and goal-specific exercises was suggested by 
most of the PwCF. Previous evidence suggests that goal setting 
was related to exercise promotion, and it is recommended by the 
National Institute for Health and Care Excellence that it be present 
in any behaviour change intervention to promote exercise engage-
ment [56]. It acts as a motivational tool to encourage positive 
behaviour change towards remote exercise [57], aligning with the 
reflective motivation aspect of the COM-B model. When PwCF set 
clear goals, they are more likely to track their progress and stay 
motivated to achieve them. Nevertheless, it should be noted that 
setting specific and challenging goals might also have negative 
consequences on long-term engagement in exercise and result 
in negative feelings and reduced self-efficacy [58]. It is therefore 
recommended that MDT members should provide extra education 
and support to PwCF alongside goal setting. In this study, PwCF 
also mentioned that they would be motivated to participate in 
RES more by seeing progress and benefits, such as improvement 
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in health status. However, previous studies indicated that relying 
solely on having better health is unlikely to effectively motivate 
patients to exercise more [16,59]. Moreover, some patients who 
perceived exercise as directly linked to their overall health were 
less inclined to engage in exercise. This can be attributed to the 
fact that if there is any decline in their health or lack of progress, 
they might be viewed as deterioration in their health and decrease 
their motivation to exercise [59,60].

Both MDT members and PwCF highlighted the need for per-
sonalised and comprehensive support for PwCF during their par-
ticipation in RES. Some MDT members suggested assisting PwCF 
in obtaining funding for home exercise equipment. This could act 
as an environmental facilitator [15] but also could serve as a 
financial incentive to encourage participation in remote exercise. 
This was also suggested by Vagg et  al. [29], who recommended 
financial support for essential equipment in remote CF care. 
Offering technical assistance for PwCF was also suggested. Some 
people with chronic conditions mentioned that it was challenging 
for them to manage new technology when engaging in RES [61], 
which was not mentioned by the participants in this study. This 
might be due to the age differences; the mean age of the par-
ticipants in the study of Hedbom et  al. was 64.8 years, while the 
age of all the PwCF in this present study ranged from 21 to 
45 years. However, with the increasing life expectancy of PwCF 
due to the modulator therapies [8], offering technical support is 
becoming increasingly important to ensure older PwCF can 
engage with RES. Some other suggestions, including providing 
PwCF with a preview of RES platforms and helping them choose 
on-demand videos, were also mentioned by the participants in 
this present study. The COM-B model highlights that Capability 
and Opportunity are vital in impacting Motivation, the key medi-
ator for behaviour change. MDT support for PwCF creates a sup-
portive environment (Physical Opportunity) and boosts self-efficacy, 
reducing anxiety and enhancing engagement in RES (Capability). 
Providing personalised support and education could address var-
ious components of the COM-B to facilitate behaviour change 
and improve outcomes for PwCF.

Recommendations for future RES

For CF MDT members, there should be a focus on providing 
education and training on goal-setting, safety, and selecting 
on-demand exercise videos, alongside providing technical support. 
It is also essential to diversify and personalise exercises by offering 
a variety of exercise types and schedules, offering goal-oriented 
exercises to boost motivation, and integrating wearable devices 
to monitor health metrics.

For technology developers, there should be a focus on devel-
oping user-friendly platforms with easy connection features and 
integrated captions. Improving internet infrastructure to resolve 
connectivity issues is also vital.

For policymakers, providing financial support to help PwCF 
buy necessary equipment is essential. There is also a need to 
develop policies for managing emergencies during RES outside 
working hours and address music copyright concerns through 
legislation.

Strength and limitations

This qualitative study used semi-structured interviews and aimed 
to provide a more comprehensive understanding of RES for PwCF. 
Strategies were employed throughout this study to enhance 

trustworthiness. However, this study is not without limitations. 
All of the researchers have physiotherapy backgrounds, which 
may have influenced the research process and interpretation of 
data. However, a reflexive approach to the research helped to 
identify potential bias and mitigate this. Convenience sampling 
of this study might limit the transferability of the study results 
[62]. Another limitation is that those PwCF who participated in 
this study may have better IT skills than other PwCF as they 
were able to receive RES. It was unclear how physically active 
the included PwCF were, and it is possible that those PwCF who 
have been engaging RES were already more motivated to exer-
cise than others, so the results might not reflect the wider CF 
population. As all of the interviews in this study were conducted 
online, this study limited participation to MDT members and 
PwCF who had access to the internet. A total of 12 PwCF were 
planned to be recruited. Although data saturation could not be 
fully confirmed, recurring themes indicated that saturation was 
being approached.

Conclusion

This study highlighted the benefits and barriers of RES in the CF 
population perceived by PwCF and MDT members, indicating that 
RES is a useful adjunct to CF care, which should be integrated 
into the existing services. The findings from this study indicated 
that MDT members could play an important role in improving 
the adherence and motivation of PwCF to improve RES partici-
pation. Recommendations for future RES include MDT members 
offering a wider variety of personalised exercise options, having 
goal-specific exercises, providing equipment or funding for equip-
ment, technology developers developing user-friendly RES plat-
forms, and policymakers establishing safety guidelines and 
resolving music copyright concerns.
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Appendix A:  Interview questions
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Appendix B:  Mapping study results into the APEASE criteria

aPease

subthemes from MDt members subthemes from MDt members

Facilitators barriers Facilitators barriers

acceptability - Flexible accessibility
- efficiency/convenience
- Perceived facilitators for remote exercise services
- Personalised education and support

- it can be a challenge 
for less confident 
people with CF

- an excellent way to stay active 
online

- Convenience

- lack of 
commitment to 
remote exercise

Practicability - More flexible exercise options
- efficient convenience
- improvement in work efficiency
- Contingency (for pandemics)
- Perceived facilitators for remote exercise services
-Personalised education and support

- time constraints
- technical difficulties

- Keeping active
- Convenience
- internal factors
- external factors

- lack of 
commitment to 
remote exercise

effectiveness - Physical benefits
- Psychological and social benefits

none - Cost-effectiveness none

Appendix A: Continued.

(Continued)
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aPease

subthemes from MDt members subthemes from MDt members

Facilitators barriers Facilitators barriers

affordability - efficient convenience
-Personalised education and support

none - Cost-effectiveness none

side-effects none - lack of visual cues none none
equity - Flexible accessibility

- Personalised education and support
- technical difficulties
- it can be a challenge 

for less confident 
people with CF

- inclusivity - equipment/
technology issues

Appendix C:  Mapping study results into the intervention functions and policy categories of behaviour change wheel

intervention functions
subthemes from MDt 

members
subthemes from people 

with CF Policy categories
subthemes from MDt 

members
subthemes from people 

with CF

education - it can be a challenge 
for less confident 
people with CF

- lack of visual cues
- Personalised education 

and support

- lack of commitment to 
remote exercise

- external factors

Communication none none

Persuasion - Personalised education 
and support

- internal factors Guidelines - lack of visual cues none

incentivisation - Perceived facilitators 
for remote exercise 
services

- Personalised education 
and support

- lack of commitment to 
remote exercise

- internal factors
- external factors

Fiscal measures - Personalised education 
and support

- equipment/technology 
issues

Coercion none Regulation none none
training - lack of visual cues

- Personalised education 
and support

- external factors legislation - technical difficulties - equipment/technology 
issues

Restriction none none environmental/social 
Planning

- technical difficulties
- lack of visual cues
- Personalised education 

and support

- equipment/technology 
issues

- external factors

environmental 
restructuring

- lack of visual cues none service provision - technical difficulties
- time constraints
- Personalised education 

and support

- external factors

Modelling none none
enablement - technical difficulties

- Perceived facilitators 
for remote exercise 
services

- Personalised education 
and support

- equipment/technology 
issues

- external factors

Appendix B: Continued.
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