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ABSTRACT
Background: The benefits of physical activity (PA) for people with cystic fibrosis (pwCF) are widely
accepted, yet how PA is promoted and utilised by pwCF is unclear.
Method: An online questionnaire to explore attitudes, practices and promotion of PA in cystic fibrosis was
completed by healthcare providers (HCP), pwCF and parents/caregivers.
Results: 351 respondents (105 HCP, 120 pwCF, and 126 parents/caregivers) from 12 countries completed
the survey. Importance of PA was rated highly by the majority of respondents. Physical (e.g. health),
psychological (e.g. enjoyment) and social (e.g. social interaction) factors were motives for PA for 82%, 49%
and 37% of pwCF, respectively, irrespective of country. Common barriers to PA included time (49% and
36%) and tiredness (61% and 7%) for pwCF and parents/carers, respectively. pwCF also reported
psychosocial barriers (e.g. stigma, demoralisation), while parents/caregivers reported structural barriers
(e.g. cost). Clinical teams varied substantially in terms of the emphasis placed on PA, facilities available,
staff and training, and advice given to pwCF.
Conclusion: Despite the majority of participants rating the importance of PA highly, substantial variability
was evident regarding the facilities and clinical support available to them, as well as why and how people
were active. There remains a need to identify what constitutes “best practice” for PA promotion within
clinics.
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Introduction
The physical and psychosocial health benefits of physical activity (PA), including exercise, sport and
recreation, are widely recognised [1, 2] and recommended in the management of cystic fibrosis (CF) [3, 4].
Although it has been suggested that individuals with CF are not as active as their peers [5], a more recent,
objective PA study suggests that, overall, PA levels in people with cystic fibrosis (pwCF) are similar to
those in their age-matched peers [6]. However, the vast majority of youth, with and without CF, are not
meeting the recommended 60 min of moderate-to-vigorous PA per day, and this inactivity increases with
age [7].

Healthcare providers and patients have both indicated that PA is considered a high priority in the
treatment of CF, but many questions remain to be answered, as highlighted in the recent James Lind
Alliance Priority Setting Partnership in CF in the UK [8]. However, the views, opinions and practices of
pwCF, and their support teams, regarding the promotion of, and engagement in, PA are understudied,
limiting the ability to develop effective interventions to promote PA in this population.

Many factors influence whether an individual is physically active, such as age, sex, knowledge, attitudes
and/or motivations [9]. The social environment (e.g. active families), and the built environment (e.g.
access to facilities within hospitals, parks and green space) in which young people live and interact will
also influence PA levels [10]. However, the impact of such factors on PA levels in pwCF is not clear. In
previous qualitative studies, pwCF and healthcare professionals (HCP) discussed a range of individual,
interpersonal and environmental motives for, and barriers and facilitators to, PA and PA promotion [11]. For
pwCF, barriers include a low value assigned to PA [12], unpleasant connotations associated with PA [13] and
a lack of opportunity for PA [13]. HCP reported a lack of clarity regarding how PA should be promoted,
by whom, and/or at what intensity [11], as well as organisational barriers, including limited facilities and
time [11].

Aims
The aim of the current study was to conduct an exploratory, large scale, international survey of pwCF,
parents/caregivers of pwCF and HCP from CF multidisciplinary teams to explore attitudes and experiences
of PA and PA promotion.

Methods
Design
The design was an online, descriptive, cross-sectional survey of pwCF, parents/caregivers of pwCF and
HCP. All procedures performed in studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards. Ethical approval was obtained from
the University of Exeter (171025/B/05) and all participants provided informed assent/consent prior to
completing the survey.

Participant sampling and data collection
A convenience sample of people with CF, parents/caregivers of pwCF and HCP in CF were recruited via
social media or email. Participants were invited to complete a confidential online survey regarding their
views, opinions and practices in relation to PA and PA promotion. A multifaceted approach to
recruitment was employed. First, the invitation was shared through social media accounts, including the
UK Cystic Fibrosis Trust, CF Ireland and the US CF Foundation. The survey link was also shared via the
Cystic Fibrosis Foundation and Cystic Fibrosis Trust newsletters and email distribution lists. The survey
was available in English, with no other exclusions or restrictions for participation. Data were collected
between March 2018 and January 2019.

The survey was developed using Qualtrics software (Qualtrics, Provo, UT, USA) and comprised of three
sets of questions: one each for pwCF, parents/caregivers of pwCF and HCP. On accessing the survey,
participants were asked to identify their participant category and were then directed to the relevant
participant information sheet. Survey questions were tailored to each participant group and included a
combination of rating scales, multiple-choice questions and open-ended questions to capture views,
experiences and practices relating to PA and PA promotion (online supplementary material 1).

All participants were asked to rate the importance of PA (both for themselves and for managing CF) using
a visual–analogue scale (VAS) ranging from 1 “not important at all” to 10 “very important”. Healthcare
providers were then asked to complete a further 17 multiple-choice and open-ended questions relating to
the differing roles and responsibilities for PA promotion within the clinical team, the nature of PA advice
and recommendations given to pwCF, barriers to PA promotion, and their needs for improving PA
promotion. pwCF and parents/caregivers of pwCF were asked to complete 20 multiple-choice and
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open-ended questions relating to their/their child’s current PA behaviour and motivations, and any
barriers and facilitators to being active. Finally, at the end of each section, all participants were given the
opportunity to mention anything that had not been covered through free text fields.

Data analysis
Frequencies and descriptive statistics were used to analyse the quantitative data, using the statistical
package for social science (SPSS version 25, IBM Corp., Armonk, NY, USA). Free text answers were
analysed thematically [14] and used to offer further insight into, and explanations for, answers given to
closed survey questions. All qualitative data were entered into the software NVivo 12 (QSR International
Pty Ltd.).

Results
A total of 456 respondents started, and 351 respondents (105 HCP, 120 pwCF and 126 parents/caregivers)
from 12 countries completed the survey. Participant demographics are shown in table 1.

Importance of physical activity
People with CF and their parents/caregivers rated the importance of PA highly for themselves personally
(mean±SD 8±2 and 8±1, respectively), and in the management of their/their child’s CF (9±1 and 9±1,
respectively). Similarly, HCP rated the importance of PA in the management of CF highly (10±1).
However, when asked to rate the importance placed on PA from the perspective of other HCP in their
teams, the mean±SD score was 7±1.

Motives for physical activity
Across all countries, the most common motives for PA among pwCF included health (82%) and
enjoyment (49%; table 2). Many participants’ felt PA had a key role in their clinical management and
maintaining their health (table 3; example 1). Some participants also perceived psychological benefits of
PA that included enhanced confidence and control over their condition and enhanced sense of normality
(table 3; example 2). While the health benefits of PA were recognised, this alone was not always sufficient
motivation, particularly when the “reward” was not immediate (table 3; example 3).

Physical activity behaviour
Popular activities in which pwCF regularly (at least once a week) participate included: walking (85%),
running (35%), going to the gym (37%), weight-lifting (35%), cycling (22%), fitness classes (19%),
swimming (14%), team sports (9%) and yoga (6%). The majority of respondents were physically activity
when alone (74%), whereas only 30% reported being active with friends (30%), and with a family member
(29%) or spouse (29%). There was considerable variation in reports of the type, duration, frequency and
intensity of PA (table 3; example 4).

48% of pwCF indicated that they would like to do more PA. The most common barriers to PA, regardless
of location, were tiredness (61%), lack of time (49%) and illness (36%) (table 4). Lack of enjoyment in PA
was reported as a barrier by 21% of pwCF from the USA and 21% of pwCF from the UK. However, it was
not reported as a barrier to PA by any individuals from other locations. Parents/caregivers of pwCF
reported a lack of time for both themselves (33%) and their child (36%), tiredness (7%), illness (29%), lack
of motivation (26%) and school pressure (25%) were the biggest barriers to their child being active.

pwCF highlighted the additional challenges they had to confront while being active with CF, including
coping with the stigma and the demoralising cycle of building fitness with a chronic condition (table 3;
example 5). However, for parents/caregivers of pwCF structural barriers appeared to be more of an
issue. Specifically, cost of activities, lack of time and environmental barriers featured frequently (table 3;
example 6). Many participants in the parents/caregivers category identified the role of the family: parents/
caregivers acting as role models or offering tangible support to help overcome barriers to PA for their
child (table 3; example 7).

Physical activity promotion
The majority (90%) of HCP reported discussing PA during every appointment, and 98% gave advice to
patients about PA. Regardless of country discussions about PA were primarily considered the
responsibility of the physiotherapist (60%), and 75% of respondents reported that advice is based on one
of the 19 guidelines (online supplementary material 2). Information largely focused on providing
individualised information about the benefits of PA, and how to make it enjoyable and sustainable
(table 3; example 8).
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TABLE 1 Participant characteristics

n (%)

Healthcare professionals (n=105)
Location Australia 17 (16)

Canada 2 (2)
France 1 (1)
New Zealand 5 (5)
Switzerland 1 (1)
The Netherlands 9 (9)
UK 40 (38)
USA 22 (20)
Missing 8 (8)

Clinical population Adult 35 (33)
Paediatric 27 (25)
Combined 40 (38)
Missing 3 (3)

Position within the clinic Doctor 6 (6)
Nurse 12 (11)
Dietician 1 (1)
Physiotherapist 49 (46)
Manager 1 (1)
Technician 5 (5)
Administration 1 (1)
Physiologist 4 (4)
Research 4 (4)
Social worker 2 (2)
Therapy practitioner 1 (1)
Other (not specified) 10 (9)
Missing 9 (8)

Person with CF (n=120)
Location Australia 2 (1)

Canada 2 (1)
Germany 1 (1)
India 1 (1)
New Zealand 2 (1)
Spain 2 (1)
UK 37 (30)
USA 71 (59)
Missing 2 (1)

Age bracket ⩽12 years 1 (1)
13–18 years 4 (3)
19–35 years 74 (61)
36–60 years 37 (30)
>60 years 4 (3)

Sex Male 41 (34)
Female 79 (66)

Parents/caregivers of pwCF (n=126)
Location Australia 3 (2)

Bulgaria 1 (1)
India 1 (1)
New Zealand 8 (6)
Spain 1 (1)
Switzerland 1 (1)
UK 48 (37)
USA 63 (48)

Age bracket of son/daughter with CF ⩽12 years 44 (35)
13–18 years 41 (32)
19–35 years 3 (2)
36–60 years 3 (2)
Missing 35 (28)

Living with pwCF Yes 112 (89)
No 12 (9)
Other 2 (2)

CF: cystic fibrosis; pwCF: people with cystic fibrosis.
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Information was also provided on the composition of PA (type, frequency, duration and intensity); however,
these recommendations were variable, and there did not appear to be any consistency within locations or age
groups (table 3; example 9). Respondents reported that personalised PA or exercise programmes were available
(70%). However, the type of exercise programmes and PA promotion offered to pwCF varied based on access
to formal exercise testing results and access to community services and staffing (table 3; example 10).
HCP reported that more time, staff and training were required to maximise PA promotion, as well as more
and improved exercise equipment and facilities and improved links to existing services within the community
(e.g. cheaper gyms/reduced fees for community resources; table 3; example 11).

When asked about their clinical experience, 39% of pwCF and 50% of parents/caregivers reported that
physiotherapists were most likely to talk about PA during all or most appointments. 9% of pwCF and 7%
of parents/caregivers stated that none of the clinical team spoke about PA during all or most
appointments. Common topics of conversation reported by pwCF included: current activity levels (75%),
changes to PA levels (40%), ways of increasing PA (26%), and information regarding duration (26%) and
types (37%) of activities they should be doing (table 5).

Information regarding the intensity of PA (14%) and addressing any specific concerns that pwCF may
have (5%) were less frequently mentioned. 17% of pwCF reported having concerns and questions about
PA that had not been answered by the clinics; some participants wanted specific and personalised
information for them/their child as individuals (table 3; example 12). pwCF and parents/caregivers did not
consider discussions about PA to be sufficient, particularly for those who are sedentary (table 3; example 13).
Facilities were also viewed as substandard (table 3; example 14).

Discussion
This study identified near unanimous agreement regarding the importance of PA for CF evidenced from
both the qualitative and quantitative data collected from a wide international sample, although there
remains considerable variation in PA practices and promotion for pwCF. In accordance with previous
literature exploring the reasons for which PA is considered to be important for CF [11, 15], many pwCF
attributed their health, and even their life, to their PA. Health and enjoyment were two of the biggest
motivators for PA among pwCF, a finding that is consistent with motives for PA among both other
clinical and healthy populations [16, 17]. Those motivated by the physical and psychological health
benefits of PA identified how PA helped make them feel in control, and restored a sense of normality;
factors that have been linked to improvements in well-being [18], quality of life [19] and improved
self-management practices [20].

Despite knowing that PA was important, motivation was an issue for some respondents. Knowledge of
health benefits were not sufficient to make PA a priority, with individuals reporting that they were unable
to fit PA into their day. Self-determination theory (SDT) describes two main reasons that people are not
motivated: they are not interested in PA or its associated outcomes, or they do not feel sufficiently
competent [21]. SDT posits that motivation may be due to the interplay between autonomy, competence
and relatedness. People are more likely to engage in PA if it is their PA goal rather than it is imposed on
them (autonomy), and more likely to be active when there is an opportunity for increased social
interaction (relatedness) [22]. For pwCF who struggle with motivation for PA, it may be beneficial to
emphasise the range of activities (i.e. not just exercise) and benefits associated with PA (i.e. improved
mental and social well-being, increased enjoyment associated with specific activities). Participants in the
present study identified a wide range of PA behaviours that are in keeping with activities chosen by their
(non-CF) peers [23, 24]. Tailoring suggestions for PA to individual motives for PA (e.g. recommending
pleasurable or social activities for those who are not motivated by health) may be beneficial for promoting
activity [25].

TABLE 2 Assessment of importance, confidence and enjoyment of physical activity (PA), and motives for PA among people with
cystic fibrosis (CF) by location

Location
(n)

Importance of
PA

Importance of PA in the
management of CF

Confidence Enjoyment Motive:
health

Motive:
enjoyment

Motive: time with
others

USA (71) 8±2 9±1 6±2 8±2 87% 49% 44%
UK (37) 8±2 9±2 6±2 7±2 73% 48% 23%
Other (12) 9±1 9±1 7±2 9±1 83% 50% 41%
All (120) 8±2 9±1 6±2 8±2 82% 49% 37%

Data are presented as mean±SD, unless otherwise stated.
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TABLE 3 Participant quotes

Example 1 “It is the reason I am still alive. Consistent exercise has been a life saver. One of the most important parts of my treatment plan”
(Rebecca, pwCF, 36–60 years, USA).

Example 2 “It makes me feel like I can beat CF” (Chloe, pwCF, 19–35 years, USA).
“If we do exercise daily then we are none other than normal people” (Paul, pwCF, 19–35 years, UK).
“As a youngster I liked doing exercise because it was not ‘medical’ but something I could do that I enjoyed, helped me feel
normal and bond with peers and I knew it was good for me” (Daniel, pwCF, 19–35 years, New Zealand).

Example 3 “As much as I logically understand how important it is, it’s not always enough to get me moving physically” (Claire, pwCF,
19–35 years, USA).

“There isn’t a big enough reward to be more active yet. She is at a good weight and feels healthy. Doing something else with her
time is more rewarding than exercising” (Erica, parent/caregiver, UK).

“I know logically I need to help my child be healthy, but I just don’t know the best way to keep us both motivated” (Tina, parent/
caregiver, USA).

Example 4 “I weed my garden and walk my dog 5 days a week about a half mile” ( Jessica, pwCF, 36–60 years, UK).
“I train in a gym every day. I take one rest day in every 10 or so” (Mark, pwCF, 19–35 years, UK).

Example 5 “It is hard sometimes when people are staring at me in [fitness] class because I cough a lot” (Kate, pwCF, 13–18 years, UK).
“When you become less well (e.g. an infection or just a blip) it’s a downwards spiral: you don’t have the energy to do the exercise
when you need it most, and as you are not exercising then restarting becomes more difficult. With CF being so unstable this
constant cycle of working hard to just get unwell and lose your gains and have to start all over again – that’s tough to keep
picking yourself up again to start from the beginning all over” (Isabelle, pwCF, 19–35 years, UK).

Example 6 “My daughter loves gymnastics and soccer, but we can’t afford the cost” ( Justine, parent/caregiver, USA).
“We fear group activities with mixing he could get ill” (Adam, parent/caregiver, UK).

Example 7 “We had to explain to school that exercise is at times going to be prioritised over homework in order to keep her well” (Louise,
parent/caregiver, UK).

“I fully believe my son would not be here if I hadn’t started to run with him years ago” ( Jason, parent/caregiver, USA)
Enjoyment. It can be seen as a chore, something they HAVE to do, the difficulty is keeping it enjoyable (Karen, parent/caregiver, UK).

Example 8 “[Information is] based on exercise test results, disease severity and patient preference” ( Jennifer, HCP, UK, combined).
“[We] help them to explore and find something that they like doing, find something with friends to make it social, how to fit into
their already busy schedule” (Grace, HCP, Australia, paediatric).

Example 9 “We advise a mixture of cardio and strength training” (Isla, HCP, UK, adult)
“Aiming 60 min of activity/exercise daily” (Charlie, HCP, UK, paediatric).
“Aiming for minimum of 30 min of moderate- to high-intensity of physical activity five times a week” (George, HCP, Australia,
paediatric).

“Aim to exercise (20–30 mins per day) 5 days a week. Also “micro” episodes of exercise are also good for you (e.g. taking stairs
rather than lift, parking an extra block away and walking, etc.)” (Mia, HCP, New Zealand, combined).

Example 10 “[We provide] gym with many activities for in- and out-patients (e.g. table tennis swing ball, traditional gym equipment, weight
training, etc.). Dance and Wii fit activities in in-patient rooms. Yoga and personal training with personal trainers via video link.
Treasure hunt around the hospital. Community visits from personal trainer with specific plan. Support to start using
community facilities in patient’s location and including accessing finance to support this where necessary. Emphasis on
patient choice and lifestyle. Bikes and Xbox for exercise in all in-patient rooms” (Oscar, HCP, UK, adult).

“[PA is] currently not part of standard care” (Lily, HCP, Canada, paediatric).
Example 11 “[We need] dedicated exercise time and skills - preferably by an exercise physiologist” (Helen, HCP, UK, paediatric)

“More support from local gyms offering training packages at reduced rates… Some children don’t like gyms so maybe more
support from leisure centres to offer help with other children’s classes - dance/roller skating/trampolining etc.” ( John, HCP,
UK, adult).

Example 12 “Where do I begin? Ha!” (Marie, pwCF, 36–60 years, USA)
“I would like to know more about specific exercises that are most beneficial to me” ( Jane, pwCF, 19–35 years, USA)
“I want to know what I can do with my child to help them live longer. “Be active” is not a satisfactory answer anymore” (Emily,
parent/caregiver, UK).

Example 13 “It’s not discussed nearly enough. It’s just a ‘are you exercising’ and that’s it” (Amy, pwCF, 36–60 years, USA)
“Clinic is rushed. Exercise is only mentioned if we bring the subject up. All physios want is a quick cough swabs and FEV1 and
FVC results” (Ryan, parent/caregiver, UK).

“Needs more specialised advice for sedentary parents, saying your child needs to be active isn’t enough as neither of us have
exercised since primary school” (Gemma, parent/caregiver, UK).

Example 14 “Our hospital has no way to exercise in-patients. No exercise room, no playground. Rules keep us inside our room. It’s terrible. If
exercise is important, our team and physical environment at the hospital needs to support that” (James, parent/caregiver, USA).

Quotes are followed by pseudonyms, whether the respondent is a pwCF, HCP or parent/caregiver, age bracket, and location. Quotes from HCP
are followed by “paediatric” “adult” or “combined” to indicate the type of clinic population. CF: cystic fibrosis; pwCF: people with cystic
fibrosis; HCP: healthcare professionals; FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity.
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In agreement with previous research [12, 13, 26], barriers to PA reported by parents/caregivers and pwCF
were tiredness and time, along with structural barriers (cost, environment). Previous research found that
parental stress, tiredness and value placed on PA influences the context in which PA occurs and may
reduce overall levels of PA among pwCF [20]. As parents play a critical role in promoting PA for young
people [27], it is crucial that HCP consider barriers identified by both parents/caregivers and pwCF.
Within the current study, and in line with previous qualitative research [28], parents often acted as
enablers or role models to support their children to be active. For parents identifying as sedentary, advice
to be active for and with their child could be overwhelming and additional support for these parents/
families could be required. Promoting PA as a lifestyle choice for the whole family, rather than a treatment
for the pwCF, may be an effective way of enhancing engagement with PA [29].

Whilst HCP considered PA to be important, they perceived that their colleagues do not rate PA as highly.
This is potentially due to the high percentage of HCP respondents being physiotherapists, a role that
many participants (pwCF and HCP) claimed to be predominantly responsible for discussions about PA
during clinics. However, messages relating to the importance of PA are likely to be stronger and more
effective if they are disseminated by multiple and trusted sources [30]. If trusted members of the clinical
team do not value PA or consider PA promotion to solely be the role of the physiotherapist, messages
relating to the importance of PA may be weakened. Indeed, parents/caregivers highlighted the discordance
between messages relating to the importance of PA, and hospital settings in which PA was not viable.
Education for members of clinical teams who do not view PA as highly, or do not consider PA promotion
to be their role, must ensure that messages relating to the importance of PA are consistent.

There also appears to be a disconnect between HCP reports of discussing PA (90% for all or most clinic
appointments) compared with pwCF interpretation of the frequency of discussion. This discrepancy could
be explained by the majority of HCP in this sample being from the UK, whereas the majority of pwCF
were not. Also, the HCP approach for providing advice on how to make PA fun, enjoyable and sustainable
may not match the specific concerns of pwCF regarding optimal activity type, frequency, intensity and
duration, particularly for those who are already active. Congruent with previous research [11], a lack of
time, staff and training were highlighted by HCP as the biggest barrier to PA promotion. While some
HCP described well-equipped facilities, this was not always the case. Many pwCF and parents/caregivers

TABLE 4 Barriers to physical activity (PA) reported by people with cystic fibrosis (pwCF) and parents/caregivers of pwCF by
location

Subjects n Time
(parent)

Time
(self/child)

TiredIllness Lack of
enjoyment

Low
motivation

School
work

Concern
about

symptoms

Concern
about

weight loss

Concern
about PA
with CF

Concerns
about type/

intensity of PA

pwCF
USA 71 NA 50% 67% 46% 21% 33% 8% 16% 8% 8% 9%
UK 37 NA 48% 54% 24% 21% 24% 0% 8% 10% 0% 8%
Other 12 NA 41% 50% 16% 0% 8% 16% 0% 0% 16% 8%
All 120 NA 49% 61% 36% 19% 28% 6% 12% 8% 6% 9%

Parents/caregivers
USA 63 38% 28% 4% 25% 17% 27% 22% 3% 7% 4% 1%
UK 48 33% 29% 8% 33% 23% 29% 29% 2% 6% 4% 4%
Other 15 13% 26% 20% 33% 20% 13% 26% 13% 0% 13% 0%
All 126 33% 36% 7% 29% 20% 26% 25% 4% 6% 5% 2%

CF: cystic fibrosis; NA: not applicable.

TABLE 5 Discussions relating to physical activity (PA) reported by people with cystic fibrosis by
location

Subjects
n

Current PA
levels

Changes in
PA

Ways of
increasing PA

Duration of
PA

Types of
PA

Intensity of
PA

Specific
concerns

USA 71 73% 46% 21% 28% 38% 12% 2%
UK 37 83% 35% 37% 24% 40% 16% 8%
Other 12 58% 25% 25% 25% 25% 16% 16%
All 120 75% 40% 26% 26% 37% 14% 5%
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described poor facilities available, rushed clinic appointments and underplay the role of PA (particularly
for the more motivated).

Implications for policy and practice
The current findings highlight substantial differences in the facilities, staffing and training, and time
available to dedicate to PA between clinics. HCP reported use of 19 different guidelines, resulting in
differences in recommendations provided to pwCF. Training HCP in the use of an agreed set of guidelines
would ensure that advice given to patients is consistent. Such a document may take the form of a
consensus document, in which existing guidelines are synthesised and agreed among experts.

Our research also identified a range of motives, barriers and facilitators to PA among pwCF. Variation in
the motives underpinning PA, as well as substantial differences in the types, frequencies, durations and
intensities of PA behaviour, suggest the need for a targeted approach to PA promotion. A clinical tool to
identify which patients may benefit from each form of support may also be useful.

Strengths and limitations of the study
To our knowledge, this is the first study to simultaneously explore attitudes and experiences of PA among
pwCF, parents/caregivers of pwCF and HCP and presents the most comprehensive overview of PA and PA
promotion in multiple countries. The integration of both qualitative and quantitative methods enabled us
to obtain a greater insight into the views and experiences of participants than traditional closed questions
or interviews, which are often used in isolation.

A major limitation of this work relates to the generalisability of findings to a wider population. Whilst
every attempt was made to recruit participants from a range of age groups and countries, the majority of
our participants were recruited through two large organisations located in the UK (The Cystic Fibrosis
Trust) and the USA (Cystic Fibrosis Foundation). This resulted in a sample overly represented by
participants from the UK and the USA, with the majority (92%) between the ages of 19 and 60 years of
age. Furthermore, due to the nature of the survey, it is possible that the sample is biased in favour of those
with a particular interest in PA. This is further evidenced by the fact that nearly half of the HCP were
physiotherapists who may prioritise PA over other members of the CF team. In addition, no information
was collected on the health status or lung function of the participants with CF. Lung function is a known
determinant of participation in PA [1–3]; and therefore, there is the potential that the sample is biased in
favour of those who are relatively well and/or have a mild form of CF. Generalisations from this work
beyond this population must be made with caution.

This survey was designed to be exploratory in nature, and to capture the views of a range of individuals
with CF and their support teams. Our intention was not to estimate population means, or to statistically
compare the three groups of participants. As a result, we did not set out to recruit a specific number of
participants in each group of interest to enable such analyses to be conducted. With data generated
through this survey, we hoped to equip HCP with the knowledge pertaining to the types of activities
performed by pwCF, barriers and facilitators to PA, and perceptions of PA promotion within clinics. We
hope that this will allow HCP to consider the issues identified within the manuscript when attempting to
promote PA among pwCF.

Conclusions
This research is the first mixed methods survey to present a thorough description of PA and PA
promotion from the perspective of pwCF and their support teams around the world. Despite the majority
of participants rating the importance of PA highly, substantial variability exists regarding the facilities and
clinical support available to them, as well as why and how people are active. This research highlights the
need for the identification of what constitutes “best practice” in relation to PA promotion within clinics, as
well as an increased awareness of the different roles PA can play in the lives of pwCF. Such understanding
is critical if clinical teams are to provide support and advice that is tailored to individual motives and
circumstances.
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