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Abstract

Objectives: Physical activity is widely recommended in the treatment and management of 

cystic fibrosis (CF). Despite the numerous physical and psychological benefits, many young 

people with CF are not achieving the recommended levels of physical activity. The aim of 

this systematic review was to identify and synthesise available qualitative investigations 

exploring the motives for, barriers to and facilitators of physical activity among young 

people with CF. 

Methods: Electronic bibliographies were searched systematically to identify qualitative 

research that explored engagement in physical activity among young people with CF. Titles 

and abstracts were screened by two independent reviewers, and potentially relevant 

articles were retrieved in full. Articles were eligible for inclusion if they employed any 

qualitative method and recruited participants under the age of 24 years with CF. Risk of bias 

of included studies were assessed via the Critical Appraisal Skills Program.

Results: Results were synthesised using a thematic approach. Eight studies met our inclusion 

criteria and were included in the review. Overall, studies were of moderate to high quality. 

Thematic synthesis identified nine main themes that encompass motives for, barriers to and 

facilitators of physical activity among young people with CF. These were 1) perceptions of 

physical activity, 2) value attributed to physical activity, 3) social influences, 4) competing 

priorities, 5) fluctuating health, 6) normality, 7) control beliefs, 8) coping strategies, and 9) 

availability of facilities. Previous reviews have been unable to identify intervention 

characteristics that influence physical activity behaviour. 

Conclusions: This review provides detailed information on the physical (biological – clinical), 

psychological, social, and environmental influences on physical activity behaviour, thus 
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providing numerous targets for future interventions. This in turn could facilitate promotion 

of physical activity among young people with CF.  

Article summary 

Strengths and limitations of this study

 This is the first synthesis of qualitative work that has explored barriers and 

facilitators to physical activity among young people with CF.

 We present in depth qualitative data on the physical (biological – clinical), 

psychological, social, and environmental influences on physical activity behaviour.

 We were not able to include data from 16 potentially relevant abstracts as no full 

text were available.  

 Three of the studies included in the review were authored by one research team, 

this may reflect a smaller distribution of participants, potentially reducing the 

transferability of findings.  
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Background

Cystic fibrosis (CF) is a progressive, genetic condition affecting more than 10,400 people in 

the United Kingdom, and more than 70,000 worldwide [1]. Mutations in the cystic fibrosis 

transmembrane (CFTR) affect the regulation of salt and water movement across cell 

membranes, resulting in abnormally thick mucus in the lungs and digestive system. This 

leads to bronchiectasis, inflammation, recurrent infections and eventually respiratory 

failure. There is no cure for CF, but advances in treatment mean that people with CF have a 

greater life expectancy than previous generations [2]. However, treatment is demanding; 

comprising a complex regime of pharmacological treatments, physiotherapy and airway 

clearance, high calorie diets and physical activity [3].    

Physical activity, inclusive of sport, exercise, and recreational activities are widely 

recommended in the management of CF [4] due to the beneficial impact on aerobic capacity 

and lung function [5, 6], as well as improvements in cardiovascular endurance [7], muscular 

strength [8], and mucus clearance [9]. Physical activity also has a positive impact on health-

related quality of life [6], fatigue [10], and psychological wellbeing [11]. The role of physical 

activity in the management of CF is viewed favourably by both healthcare professionals [12, 

13] and people with CF [14, 15]. Despite this, like their healthy peers, many children with CF 

are failing to achieve the national (UK) recommended 60 minutes of daily moderate the 

vigorous activity [16, 17], with levels reducing further throughout adolescence [18]. Not only 

does this have implications for physical health [19], it also has a detrimental impact on 

psychological health, as well as reducing opportunities for social interaction. 

The impact of physical activity on the physical and psychological health of individuals with 

cystic fibrosis has been well established. However, in contrast to the literature regarding the 
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benefits of physical activity, there is a paucity of literature regarding how best to support 

young people with CF to be more physically active. One quantitative review, of interventions 

for promoting physical activity among individuals with CF [20], found little evidence to 

support the effectiveness of any approach to promote physical activity. However, in order to 

successfully change behaviour, it is necessary to identify and target determinants of the 

behaviour in question [21]. However, the quantitative review did not consider the 

modifiable determinants of physical activity and is therefore not able to explain what these 

approaches were targeting (i.e., mechanisms of action) and why they may have failed to 

promote physical activity. 

Identification of potentially modifiable psychological, social, environmental and behavioural 

determinants of physical activity for young people with CF would be able to inform the 

selection of approaches to effectively support changes in physical activity for this population 

[22]. As qualitative methods provide in-depth, rich and detailed information about a topic as 

experienced by target populations they are well placed to explore this topic. Whilst research 

relating to motives, barriers and facilitators of physical activity among young people with CF 

has been conducted [23-25], as yet, no review has comprehensively and systematically 

synthesised this literature. 

Aims

This systematic review aimed to identify and synthesise the qualitative literature on the 

motives for, barriers to, and facilitators of physical activity among young people with CF. 

Specifically, we were interested in understanding: 1) What motivates young people with CF 

to be active; 2) What are the barriers to being physically active among young people with 

CF; 3) What facilitates physical active among young people with CF.
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Methods

The review was conducted and reported in accordance with the Preferred Reporting Items 

for Systematic Reviews and Meta-analyses (PRISMA) statement [26].

Search strategy 

Backward searches: Relevant sources were searched using key word such as: Cystic Fibrosis; 

Physical activity; Exercise; Sport; Recreation (See full Search Strategy in Appendix 1). Search 

terms were adapted for each database. Reference lists of existing reviews were also 

searched. 

Forward searching: To identify any unpublished or ongoing work, key authors and experts in 

the field were contacted. 

Study selection  

All titles and abstracts of identified records were reviewed by the lead author and ten per 

cent of these records were reviewed independently by a second reviewer. Conflicts at this 

stage were resolved via discussion and potentially relevant articles were retrieved in full and 

all were assessed independently by both reviewers against the inclusion criteria and quality 

assessment (as below).

Inclusion criteria 

Types of studies to be included 

Any study using qualitative methods to identify motivators, barriers or facilitators to 

physical activity among young people with CF. We did not limit the search by date or 

location, but inclusion was limited to studies written in English.  
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Participants / population 

Our population of interest were children and young people with CF under the age of 24 

years. Studies including adults were also eligible for inclusion if the majority of participants 

fell between the relevant age bracket. 

Studies including participants with multiple conditions (e.g., those studying people with 

chronic disease) were included as long as data provided by individuals with CF were clearly 

indicated. 

Intervention / exposure

Any study describing motives for or barriers or facilitators to physical activity among young 

people with CF. 

Exclusion criteria 

We excluded studies that: 1) did not include individuals with CF; 2) promote physical activity 

or exercise without consideration of barriers or facilitators; 3) are not reported in enough 

detail to identify barriers or facilitators to PA; 4) do not primarily target young people 

(under the age of 24); 5) are not published in English; 6) do not use qualitative methods. 

Primary outcome

1. Motives for physical activity participation among young people with CF.

2. Barriers to physical activity participation among young people with CF.

3. Facilitators of physical activity participation among young people with CF.

Data extraction 

Data were extracted by the first and second author using a data extraction template 

developed for this purpose. 
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Data were extracted on:

1. Author and year and location of publication 

2. Study design

3. Sample size and characteristics 

4. Data collection methods 

5. Method of analysis 

6. Barriers and facilitators identified or targeted

7. Overall conclusions 

Risk of bias 

Risk of bias were assessed independently by the first and second author using the Critical 

Appraisal Skills Program (CASP) tool for qualitative and observational studies [27]. 

Disagreements were resolved via discussion. The CASP is a 10-item checklist comprising 

questions relating to the research design, data collection and analysis, reflexivity, ethics, 

implications of the research. We adopted a three-point rating system as used by a number 

of authors [28, 29], in which a rating point from 1-3 is given to each article for each of the 

CASP’s questions. Studies receive a score of 1 for issues that are not mentioned or poorly 

justified; a score of 2 for little elaboration of an issue; and a score of 3 for issues that are 

well justified. This results in a quality score of between 8 and 24. Those scoring less than 15 

were categorised as weak. Those scoring between 16 and 23 were considered moderate, 

and those scoring 24 points were considered strong. In this review, the CASP was used to 

describe the quality of the studies for contextual purposes. No exclusions were made on the 

basis on CASP scores.    
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Strategy for data synthesis 

Data from qualitative studies were synthesised using a thematic method [30] in which 

common themes from each study are highlighted and discussed. First, the results and 

discussion sections of the manuscripts were read by two reviewers, and relevant data were 

extracted and entered into Nvivo for analysis. Thematic analysis followed three stages as 

recommended by Thomas and Harden [31]. First, initial codes were created to describe or 

summarise relevant text. In the second stage, codes were organised into descriptive 

themes, and finally into analytical themes (stage 3).  

Patient and public involvement 

A patient and public involvement group was established to inform the development and 

direction of our research. The group met regularly (via skype) and consisted of young people 

with cystic fibrosis, physiotherapists, technicians, and paediatricians. In the first instance, 

the group were asked to suggest research topics and questions they would like to be 

answered. Later, the group met to support the development of the protocol. Finally, the 

group were very much involved in disseminating the results of the review though the 

development and production of short animations. 

Results 

Study selection 

The search results (Fig. 1) identified 10,673 records, of which 2631 were duplicates. After 

application of the exclusion criteria, eight studies were included in the thematic analysis. 
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Overview of studies

The included studies were published between 2008 and 2018. One study was conducted in 

Australia [32], three in Canada [33-35], two in the United States of America [36, 37], and 

two in the United Kingdom [38, 39]. All studies reported the use of semi-structured 

interviews. One study used a multifaceted approach to data collection; also utilizing focus 

groups, mapping, photo-elicitation and traffic light posters [32]. One study reported the use 

of telephone interviews [37]. Methods of analysis included interpretive phenomenology [32, 

38, 39], thematic analysis [34, 36, 37], grounded theory [35] and case study analysis [33]. 

The rationale for the conduct of the work was to increase understanding of physical activity 

among children with CF [32, 38], promote children’s participation in research [32] and to 

inform the development of interventions to promote physical activity [34-37]. 

Participants were between the ages of 12 and 24 years; although one study included 

participants that were over the age of 24 years [38]. All had a confirmed diagnosis of CF, 

although two studies included participants with other chronic conditions; including coronary 

heart disease [34] asthma [32] and type one diabetes [32]. Three studies also included 

parents of young people with CF alongside the perspective of the young person with CF [32, 

34, 36], and one study included the views of healthcare professionals [39]. Three of the 

included studies were written by the same lead author [34, 35]. See Table 1 for an overview 

of included studies. 

Risk of bias

An overview of the quality of the included studies is presented in Table 2. Seven of the 

studies were considered to be of moderate quality, and one of the studies was considered 

to be of high quality. 
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Thematic synthesis 

Thematic synthesis identified nine main themes that encompass motives for physical 

activity, and barriers to and facilitators of physical activity. These main themes were: 1) 

perceptions of physical activity, 2) value for physical activity, 3) social influences, 4) 

competing priorities, 5) fluctuating health, 6) normality, 7) control beliefs, 8) coping 

strategies, and 9) availability of facilities. The data provided below are quotes from the 

participants who had taken part in the primary studies and were reported by the authors of 

the included studies to illustrate their findings. 

Perceptions of Physical activity

Within the eight papers, positive and negative perceptions of physical activity were 

considered to be influential in engagement with physical activity [33, 36, 37, 39]. Positive 

perceptions included enjoyment, mastery, and autonomy; and appeared to be highly 

influenced by previous experiences of physical activity, the health of the individual, and the 

social environment in which physical activity was performed. A sense of “fun” and 

“enjoyment” appeared to be important for sustained physical activity [35, 37]; as evidenced 

by one participant in the study by Swisher et al who states; “I want to exercise because I like 

doing the activities… they are fun… I feel good after” (p110). Likewise, perceptions of 

“energy” versus “work” were influential; with individuals who report feeling “energetic” and 

“empowered” after activity more likely to report continued physical activity [37]. 

Participants who had positive perceptions of physical activity also often reported mastery 

experiences; mentioning the building of a sense of competence and achievement [35]. One 

participant in the study by Moola et al [35] describes how her preferred activity (dance) “is 

really exciting. There is a lot of anticipation leading up to it. I like working hard to achieve 
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things” (P52). In contrast, negative perceptions of physical activity appeared to decrease 

motivation for physical activity. Unpleasant sensations such as discomfort, muscle soreness, 

fatigue, joint pain and breathlessness [36, 39], and a lack of enjoyment or boredom [37] 

were reported. As an example, one participant in the study by Shelley et al [39] dislikes the 

way exercise “gives you the pains the next day. Like you’re dragging your legs up the stairs 

the next day” (P340). Feelings of self-consciousness resulted in young people feeling 

exposed and vulnerable [38], despondent [43], and anxious to avoid physical activity [38]. 

Negative perceptions of physical activity appeared to be exacerbated by CF and symptoms 

of CF (e.g., tiredness, breathlessness) [35, 39]; as highlighted by a quote from a participant 

in Moola et al’s [35] study: “I know enough times from being sick and trying to run on the 

treadmill… so then I say, ‘if I am going to be tired, then why do it?’” (P54).

Value attributed to physical activity 

Included studies presented individuals as placing high or low value on physical activity. 

Physical activity was considered to be important for improving general health for both 

young people with CF [36, 37] and their families [34]. It was also viewed as critical for the 

management of CF; both in terms of preventing or delaying deterioration and in managing 

symptoms [34, 36, 37, 39]. As an example, one participant in Swisher’s [37] study described 

how physical activity “helps my lungs and stuff…It helps me breathe better…it keeps me 

active so I could always run around” (P110). However, this only appeared to be the case for 

those who enjoyed physical activity; and found they felt better after activity. For those who 

did not enjoy PA, the unpleasantness associated with physical activity appeared to outweigh 

any positive associations.  
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The role of physical activity in psychological health was not mentioned as frequently as its 

contribution to physical health; only being noted as important in one study [37]. Despite 

being aware of the benefits of physical activity, some young people with CF placed no value 

on physical activity – particularly if it was perceived to be unpleasant [35]. Indeed, health 

improvement and CF management were not sufficiently motivational for those who were 

not active; with one participant in the study by Moola et al [35] acknowledging that: 

“[physical activity] should be higher on the priority list…. But because I know that it is hard, I 

do not want to make myself work hard” (P54).

Social influences  

All studies included in the review highlighted the role of the parents /care providers in 

influencing physical activity behaviour. Parents were described as knowledgeable about the 

role played by physical activity in the health of their child [32, 35], and appeared to play a 

key role in acting as strong physical activity role models [34-36]. This included providing 

children with the skills they need to be active [36] providing tangible support [32, 39], 

planning, structuring activities and overcoming barriers [32, 35, 36] providing opportunities 

for physical activity, and providing encouragement and motivation [35, 36, 39]. For example, 

one parent in Fereday’s study [32] describing a willingness to drive her daughter to a dance 

class (an hour round trip) five nights a week because “we are relieved she loves dancing so 

much because it is something she can do all year round, it's indoors, dry and warm” (P6). 

Parental support could be detrimental to physical activity behaviour if parents were 

sedentary [34-36] or overbearing [39]. This is demonstrated by a quote from a participant in 

Shelley’s study [39] in which the participant states “I did a mile on the treadmill the other 

day, and Dad was like, ‘No, you’re going to do another one… (I feel like) I’m going to slap 
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him. Push him off his bike. You do another mile’” (P340). Parents themselves were aware of 

the impact of their physical activity on their child’s physical activity behaviour; although 

often struggled to motivate themselves and their child to be active, with one parent 

participant in Happ’s study [36] reporting that “It is hard for me to make him exercise just 

because I don’t, I guess” (P309). 

The role of social comparison was strongly noted by two of the eight studies [38, 39]. 

Interestingly, social comparison could be motivational; with young people reporting 

increased efforts to ensure that they were able to “keep up” with their peers [39]. For 

example, one participant in Shelley’s study [39] describes how “When I can do what my 

mates are doing I just feel better, because I know that it doesn’t show that it’s affecting me, 

and I can keep up with my mates and just do all the exercise” (P340). In contrast, not being 

able to keep up with peers [34, 38] and / or needing to take regular breaks [38] could lead 

to embarrassment [38], anger and frustration [39]; making adolescents ‘stand out’ – 

something they are appear motivated to avoid [38]. This was exacerbated by negative 

comments or treatment by others; including teachers and coaches [32, 34] and members of 

the public [38]. Indeed, one participant in Moola’s study [35] describes feeling that CF 

precludes him from sport: 

“I feel small, I feel skinny. I do not feel like I fit in with other kids... and they think that I am 

bad and that I have some disease . . . they talk rudely about me to themselves . . . if it (sports 

programs) is for kids that are not sick—there is no point in going. It is all healthy kids, and 

they are active, and it is a place for them” (P55).

Four of the eight studies reported a beneficial effect of positive friendship groups on 

physical activity behaviour [32, 34, 35, 39]; either through providing support [32, 39], or 
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making activity more enjoyable [35, 39]. One study reported how participation in physical 

activity could even extend the young persons’ social group [32]; with participants describing 

how they had made friends through various activities. Shelley et al [39] present a quote 

from a young person with CF who uses humour when her CF prevents her from being as 

active as her friends: 

”Like one of us wins a race or wins a game or something, I can go, ‘Oh yes, well, I’ve got CF’, 

and then it’s like pulling a CF card…I just find it funny, because they’re like, ‘aaaaaah! She’s 

done it again’…we have a laugh about it….” (P370). 

Competing priorities 

Of the eight included studies, a lack of time for physical activity due to competing priorities 

was mentioned in three [34-36]. Busy schedules were reported as a barrier, particularly 

when taking into account an already burdensome treatment regime [36]. Participants in the 

study by Moola et al [35] described how physiotherapy “robbed them of time” that would 

otherwise have been used for physical activity; “I know that I need to do physical activity, 

but it is just sometimes hard when things interfere, like medicine or PEP” (P556). 

For others, limited time prohibited physical activity because they would rather spend the 

time doing something meaningful and enjoyable for them (such as seeing friends) [35]. As a 

lack of time due to treatment, one study described how participants alluded to a lack of 

time in a symbolic sense [35]. Within this study, participants presented concerns that “time 

was running out” due to a shortened lifespan. This increased the pressure to achieve 

significant milestones (e.g., attaining a career, getting married etc) within a shortened 

lifespan [35].  
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Fluctuating health 

Ill health could prevent physical activity either through illness exacerbations, or 

exacerbations of symptoms [32, 33, 35, 37, 39]. Indeed, serious or disruptive events such as 

hospitalisation and infections could deter even the most motivated of people [32, 33]; with 

a participant in Moola et al’s study [35] describing how draining physical activity can be 

when sick: “when I am really sick, I even find brushing my teeth difficult” (P54).

Symptoms, such as breathlessness, fatigue, and coughing exacerbated the perceived 

unpleasantness associated with physical activity; leading to avoidance of activity whenever 

possible [34, 37, 39]. In contrast, relative “wellness” appeared to inspire some to be more 

active [39], with one participant from Shelley’s study [39] describing that he is active 

because: “I am generally quite well, I can do it… I tend to have quite a high lung function, 

and I don’t really get ill a lot…”(P340). Depression, although not a strong theme, was an 

issue raised in two studies [33, 35] as potentially having a detrimental impact on physical 

activity. In particular, Moola et al [33] presents a quote from a participant describing how 

her decline in activity signifies a decline in her health: 

“I also know that I am not going to live as long as everybody else so that is hard. I feel like it 

is out of my control, I feel helpless, how I used to be able to do it (physical activity), and now 

I can’t. It is kind of depressing. It makes me think that it is a progressive disease, and it make 

me think that it is getting worse . . . it makes me worried” (P55).  

Normality

The concept of normality was highlighted in four of the eight studies [34, 35, 38, 39]. 

Normality appeared to be both a motive for physical activity [38, 39], as well as a barrier to 

physical activity [33, 34]. For some, physical activity was used to provide an opportunity for 
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the young people to feel normal. It provided a window within which they considered 

themselves to be ‘just like everyone else’ [38, 39]. Physical activity appeared to minimise 

differences between themselves and those without CF. For example, Street et al [38] 

present a quote from one participant who states: “If anything, it makes me feel more 

normal because everyone should do exercise… yeah, makes me feel normal” (P266). 

Interestingly, whilst some were of the opinion that physical activity was something that 

everyone should be doing [38], others felt that having CF singled them out as having to be 

active in a way that others did not [33]. Feelings of abnormality appeared to be particularly 

related to feelings of self-consciousness [33, 34, 38]. Physical activity appeared to 

accentuate the extent to which some young people felt thin, or body conscious, or “not 

good at sport” compared with their peers [33, 34, 38]. Indeed, one parent participant in 

Moola et al’s study [34] describes how her son: “wonders if he is different… He avoids team 

sports where you need a big size… but he does care” (P606).

Control beliefs 

Individual differences in perceptions relating their ability to control or manage their 

condition appeared to influence participants’ use of active or passive coping strategies. 

Whilst CF is a chronic condition that cannot be cured, individuals varied in the extent to 

which they viewed CF as something that could be controlled and managed. Those who 

adopted a fatalistic approach; i.e., were of the opinion that there was nothing that they 

could do to cure CF, were less motivated to adopt positive self-care behaviours such as 

physical activity [33, 35]. For example, one participant in Moola et al’s study [33] describes 

how her inability to cure her CF makes her unwilling to adopt certain selfcare behaviours: 
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“If there was something that would get rid of CF, I would do it all the time [laughing]! It is 

not like that…. It’s like ‘I have to do this for the rest of my life? Screw it! Who cares! I am not 

going to do it anymore” (P36).

In contrast, a second group of participants were of the opinion that they were in control of 

their CF, and reported that having CF did not need to stop them or prevent them from doing 

anything [32, 35, 39], provided they put their minds to it. In particular, one participant in 

Shelley’s study [39] states that: “I know just because I’ve got CF doesn’t mean I can’t do it” 

(P340).

Coping Strategies 

Strategies for overcoming barriers to physical activity included both functional and 

dysfunctional coping strategies. Studies discussed how participants had integrated 

strategies for dealing with symptoms, such as slowing down, or resting when necessary [32]. 

To deal with structural barriers, people with CF [38] and their parents [32] had a variety of 

strategies; often involving elaborate planning [32]. For those who were self-conscious of 

symptoms reported tactics such as avoiding physical activity in public places [38]. One 

participant in the study by Street et al [38]describes avoiding exercise in public places 

because: “we obviously have to push ourselves, to the point we are coughing a lot and I 

don’t want to cough it up in front people … they’ll think she’s going to keel over or 

something. So nah, I’d rather keep myself to myself with exercise” (P267).

Others had strategies for dealing with difficult emotions [38], such as fear and 

embarrassment [38]. In particular, Street et al [38] present a quote from a participant 

describing their approach to dealing with embarrassing situations: 
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“If you’re in the gym, if you aren’t feeling too well and you start coughing… it can be a bit 

embarrassing, but just go to the changing room, cough it out there, and then come back in 

and carry on. And, you know, the gym’s pretty all right … everyone is there to be exercising; 

don’t really take much notice of anybody else, to be honest” (P267). 

However, for some, avoidance of physical activity was the preferred method of coping with 

any negative consequences of physical activity [38]. Indeed, one participant in Street et al’s 

[38] study describes how the embarrassment she feels during activities prevents her from 

persevering: “… Just embarrassment really that I can’t do it. I can’t do as much as other 

people can. That’s it really. If I was perfectly healthy, I think I probably would, because I 

enjoy going swimming and stuff and I enjoy sort of dancing but it’s just that I can’t do it. So, I 

just don’t even try” (P266).

Facilities and opportunities 

Finally, availability of facilities was considered to have an impact on physical activity 

behaviour [36, 39, 42]. Good access to local community facilities (e.g., swimming pools, 

sports centres) and private clubs were reported to increase physical activity among young 

people with CF [39]. Having the opportunity to walk to school was also considered to 

promote autonomy for physical activity [39]. In contrast, lack of access to “different” 

facilities, or opportunities to try new and exciting activities were mentioned as barriers to 

physical activity [39]. The emphasis here appeared to be not on the availability per se, but 

on the availability of facilities that were not considered to be boring; for example, one 

participant in Shelley’s study [39] described a limited range of facilities for different sports: 

“A few more different clubs that do different sports that are around, because there isn’t 

many” (P340). However, facilities and opportunities for physical activity appeared to be 
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influenced by seasonal variation; with more young people reportedly being more active in 

the summer months [36]. 

Discussion 

The aim of this systematic review was to examine and synthesize the qualitative literature 

on the barriers of and facilitators to physical activity among young people with CF. In 

contrast to previous reviews, the current review used systematic methods to identify and 

retrieve all relevant research. Our analysis highlights multiple influences on physical activity 

behaviour; including how physical activity and cystic fibrosis are viewed by young people 

with CF, the value placed on physical activity by young people and their families, and the 

physical environment in which activity occurs. Highly valuing and/or enjoying physical 

activity, having an active family, having relatively stable health- or the perception that CF 

does not need to prevent physical activity, and using physical activity as a vehicle to 

normality, appeared to facilitate engagement with physical activity. Fluctuating health 

status increased the potential for negative perceptions of physical activity, alongside low 

value for physical activity, sedentary or overbearing families, low perception of control over 

CF, and use of passive coping strategies appeared to hinder engagement in physical activity.  

Systematic reviews have shown that beliefs relating to the extent to which conditions (and 

associated symptoms) can be cured or control influence behaviour among multiple 

populations [40] including individuals with CF [41, 42]. The current review provides evidence 

to show that such beliefs are also influential in physical activity CF behaviour. CF cannot be 

cured, and this at times led to reports of despondency and feelings of hopelessness. In these 

circumstances, engagement in physical activity was viewed as “pointless” given that it could 

not cure the condition. Beliefs relating to the controllability of symptoms during physical 
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activity could also lead to avoidance of physical activity. In contrast, individuals who felt in 

control of their CF and able to prevent or manage their symptoms – even during activity – 

were more likely to have reported developing strategies to enable them to be active. These 

findings indicate that identifying and modifying beliefs about the controllability of CF may 

facilitate attempts to promote physical activity.  

The concept of “normality” is often used to explain the extent to which people adapt to or 

accept life with a chronic condition [43-45]. The term is most frequently used to describe 

the process of adjustment following a diagnosis of a chronic condition (e.g., cancer) [43], 

and numerous typologies of normality have been proposed [46, 47]. For example, 

individuals may develop a “normality” in which the condition is integrated and accepted 

[46]. At the other end of the spectrum, individuals accept a disrupted normality in which 

maintaining a normal life is rejected due to the overwhelming disruptions caused by the 

condition. Situated between these extremes are a group of individuals who strive to present 

a “normal life” despite the severity of symptoms or disruption [44]. Whilst this literature is 

usually referring to individuals with a biographical disruption [46], the concept still appears 

to be relevant to individuals with CF. The eight studies included in this review provide 

examples of individuals for whom normality includes their CF. Such individuals were able to 

partake in physical activity through adaptations when necessary (e.g., resting, or slowing the 

pace of the activity). There were also examples of individuals who, in an attempt to appear 

normal, would avoid activity due to its potential to accentuate differences between the 

young person with CF and their peers. However, within the current review there were a 

group of individuals who used physical activity as a way of enabling normality; engaging in 

physical activity because it made them feel normal. Whilst this review has highlighted the 
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influence of perceptions of normality in physical activity behaviour, further exploration of 

this concept in relation to individuals with CF is clearly needed. 

Perceiving physical activity as fun, enjoyable, and enhancing autonomy appeared to be 

more important for long term engagement in physical activity, than the associated health 

benefits. This is consistent with self-determination theory [48]; which suggests that 

motivation for a particular activity can be either intrinsic or extrinsic. Intrinsic motivation 

describes engagement in activities for the pleasure or satisfaction it provides. Extrinsic 

motivation, in contrast, describes motivation for activities for an external outcome; for 

example, avoiding ill health, or pressure from healthcare professionals. Whilst intrinsic 

motivation is the most autonomous form of motivation, extrinsic motivation may be more 

or less autonomous. Motivation that is not autonomous is less likely to be sustained over 

time [49]. Self-determination theory has informed the development of a multitude of 

successful interventions aiming to promote physical activity among a wide range of 

populations [50-52], and the current research highlights that use of this theory in informing 

interventions to support physical activity among individuals with CF may also be beneficial. 

The role of the family in influencing perceptions of physical activity and physical activity 

behaviour among young people is widely accepted [53]. Studies included in the present 

review provide additional support for the role of the family in acting as role models and 

providing tangible and emotional support to promote and maintain physical activity. 

However, in order to support young people to be active, families must have the necessary 

knowledge regarding the importance of physical activity, in addition to knowing how to 

support young people to be active. They must also have the physical and psychological 

capacity to be able to support young people to be active; and this could be a challenge when 
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taking into consideration the stress and emotional consequences of having a young child 

with a chronic condition. Indeed, some parents reported using physical activity to manage 

their own stress and anxiety. This strongly supports a strategy that involving families in 

attempts to promote physical activity among young people with CF is critical. 

Strengths and limitations 

The main strength of this work is that it brings together the qualitative literature that has 

provided an in-depth account of the barriers and facilitators to physical activity among 

young people with CF.  To our knowledge, this is the first systematic review and meta-

synthesis to do so for this population. Through synthesising this work, we have presented 

barriers and facilitators to physical activity among a wider sample of young people with CF 

than could be obtained through individual qualitative studies alone, and with greater depth 

than can be obtained through quantitative studies. 

Sixteen potentially relevant studies were only reported in abstract format. Although we 

contacted authors to request full unpublished reports where available, none had plans to 

develop manuscripts of their work in time for the work to be included in this review. Whilst 

the included studies were of moderate to high quality, reflexivity was often poorly 

described. Future studies should provide greater detail about the relationship between the 

researcher and the research process. As three of the studies included in the review were 

authored by one research team, this may reflect a smaller distribution of participants, 

potentially reducing the transferability of findings.  

Implications for research and practice 

This review provides further support for the idea that individuals with CF are likely to 

engage with activities that are fun and enjoyable rather than focusing exclusively on the 
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health benefits of physical activity. In order to promote long-term, sustainable engagement 

with physical activity, healthcare professionals should encourage young people to support 

young people to identify activities that they find enjoyable, rather than focusing exclusively 

on the health benefits associated with physical activity. Involving families in the process 

could also be beneficial; as families are able to provide tangible and emotional support, as 

well as dealing with organisational demands. However, this review also identified a range of 

psychosocial issues, such as stress and poor coping skills that may hinder physical activity 

among young people and their families. Engagement in physical activity is likely to increase 

if healthcare professionals can facilitate a supportive environment in which physical activity 

can occur. This could necessitate dealing with psychological issues (e.g., stress or coping 

skills) before attempting to promote physical activity. 

The number of potentially relevant articles identified through our search strategy implies 

that promotion of physical activity is an important topic and of interest to clinical care 

teams. We had to reject sixteen potentially relevant documents as they were only available 

in abstract form. Developing methods for sharing or disseminating this data would be 

beneficial as it would ensure that researchers do not duplicate work that has already been 

completed and would also allow completed work to be included in systematic reviews or 

synthesis so that they may be used to inform clinical practice.

Conclusions 

In summary, this is the first synthesis of qualitative work that has explored barriers and 

facilitators to physical activity among young people with CF. Previous reviews have been 

unable to identify intervention characteristics that influence physical activity behaviour. It is 

therefore unclear how best to support physical activity among this population. This review 

Page 28 of 58

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

28

provides detailed information on the physical, psychological and social influences of physical 

activity behaviour, thus providing numerous targets for future interventions. Identifying and 

targeting issues at any of these levels could facilitate promotion of physical activity among 

this population.  
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Table 1: Characteristics of included studies 

Reference Location Participants  Data collection Data analysis Summary of findings 

Fereday 

2009

Australia 25 participants (aged 4 

to 16 years).

Fourteen had a diagnosis 

of type 1 diabetes, 6 

asthma and 5 cystic 

fibrosis.

A combination 

of focus 

groups, 

interviews, 

drawing maps, 

taking photos, 

and traffic 

light posters.

Interpretive 

phenomenological 

analysis 

Children and young people described their active 

participation in a wide variety of physical activities 

including organised sports and play but made very 

little mention of any negative influence or impact 

due to their disease. Their parents' stories 

described the diligent background planning and 

management undertaken to enable their child to 

participate in a wide range of physical activities.

Happ 

2013

USA Eleven child-parent pairs. 

Five girls, six boys (aged 

10-16 years). All had a 

Individual 

child and 

parent 

Thematic analysis Five major thematic categories describing child and 

parent perceptions and experience of the bicycle 

exercise program were identified in the transcripts: 
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diagnosis of CF. 

Six children were from 

the experimental group, 

and five from the 

attention-control group. 

Parent interview 

participants were nine 

mothers and four 

fathers, ages 29–51 

years. 

All participants were 

Caucasian. 

interviews, 

conducted at 

two months 

into the 

exercise 

program and 

again at six 

months

(a) motivators; (b) barriers; (c) effort/work; (d) 

exercise routine; (e) sustaining exercise. Research 

participation, parent-family participation, health 

benefits, and the child’s personality traits were 

primary motivators. Competing activities, priorities 

and responsibilities were the major barriers to 

implementing the exercise program as prescribed. 

Motivation waned and the novelty wore off for 

several (approximately half) parent-child dyads, 

who planned to decrease or stop the exercise 

program after the study ended.

Moola 

2014

Canada Two children. One male, 

one female.

Semi 

structured 

Case study analysis The findings beg researchers to consider (a) how 

children with life-limiting diseases borrow multiple 
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Participants were 

randomly selected from 

an ongoing trial

interviews and 

field notes 

illness narrative types, (b) the role of development 

in influencing the kinds of stories that children can 

tell, and (c) the impact of illness narratives on 

physical activity. By rendering the tales of two CF 

youth in this study, we respond to Aurthur Frank’s 

call; taking a multiple narrative turn, we listen to 

stories of a different kind of suffering.

Moola 

2012

Canada Fourteen participants. 

Ten males, five females 

(aged 11 to 17). All had a 

diagnosis of CF. 

Although the majority of 

the sample was 

Caucasian, one 

Semi 

structured 

interviews

Grounded theory The participants demonstrated positive or negative 

perceptions toward physical activity and different 

experiences—such as parental support and illness 

narratives—influenced youths’ perceptions. In 

addition, the participants experienced physical 

activity within the context of reduced time. 

Recommendations for developing physical activity 
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participant self-identified 

as Black and the other as 

East Indian. 

interventions, including the particular need to 

ensure that such interventions are not perceived as 

wasteful of time, are provided.

Moola 

2011

Canada Twenty-nine parents 

who provided care to a 

CF or CHD child between 

the ages of 10 and 18, 

participated (16 parents 

from the CF clinic and 13 

parents from the CHD 

centre). 

Parents were from a 

range of urban and rural 

locations across Ontario 

Semi 

structured 

interviews

Thematic analysis Parents discussed the numerous benefits and 

barriers associated with physical activity for both 

child and self. Role modelling was a critical social 

process to overcoming barriers. Parents 

experiences were situated within the broader 

family context characterized by a prevailing sense 

of stress and complexity.
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and Quebec and access 

to physical activity 

opportunities varied

Shelley 

2018

UK Nine participants, five 

female, four male (aged 

8 to 16 years). All 

participants had a 

confirmed diagnosis of 

CF.

Semi 

structured 

interviews

Interpretive 

phenomenological 

analysis 

Findings suggest that experiences of PA in children 

and young people with CF are largely comparable 

to their non-CF peers, with individuals engaging in 

a variety of activities. CF was not perceived as a 

barrier per se, although participants acknowledged 

that they could be limited by their symptoms. 

Maintenance of health emerged as a key facilitator, 

in some cases PA offered patients the opportunity 

to ‘normalise’ their condition.

Participants reported enjoying wearing the 

monitoring devices and had good compliance. 

Page 44 of 58

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

44

Wrist-worn devices and devices providing feedback 

were preferred. HCPs recognised the potential 

benefits of the devices in clinical practice. 

Recommendations based on these findings are that 

interventions to promote PA in children and young 

people with CF should be individualised and involve 

families to promote PA as part of an active lifestyle. 

Patients should receive support alongside the PA 

data obtained from monitoring devices.

Street 

2016

UK Twelve participants. Six 

males and six females 

(aged 18-46).  

Semi 

structured 

interviews

Interpretive 

phenomenological 

analysis

Three super-ordinate themes were identified: ‘self-

awareness of CF during physical activity’, ‘social 

comparison as a facilitator or constrainer of 

physical activity’ and ‘strategies to remain 

physically active’. Participants were grouped as 
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either high self-monitors who appeared more 

responsive to social and interpersonal cues and 

reported monitoring and regulating their 

behaviours (eight individuals were labelled as this) 

or low self-monitors. Low self-monitors did not 

display the same concern for social 

appropriateness, and their behaviours seemed less 

affected by those around them (four individuals 

were placed in this group). 

Swisher 

2008

USA Ten participants (aged 13 

to 17 years). All 

participants had a 

diagnosis of CF.

Semi 

structured 

telephone 

interviews

Verbatim and 

transcripts were 

coded using the line-

by-line coding 

process; thus 

All participants articulated understanding the 

importance of participating in physical activity for 

health benefits. Factors that served as facilitators 

to participation in physical activity included 

improving general or lung specific health, as well as 
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allowing the 

researcher to 

deconstruct the 

data into discrete 

pieces of 

information that 

could be compared 

and grouped into 

categories. In order 

for a code to be 

assigned to a 

response, the code 

had to be identified 

by both principal 

investigators and 

mental health. Barriers included general 

discomfort, increased lung symptoms, and 

disinterest.
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the graduate 

student.
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Table 2. Quality assessment 

Article Clear 

Aim 

Appropriate 

methodology 

Appropriate 

research 

design 

Appropriate 

recruitment 

strategy 

Data 

collection 

addressed 

the 

research 

issues 

Adequate 

consideration 

of reflexivity 

Ethical 

issues 

Sufficient 

rigor of 

data 

analysis 

Clear 

statements 

of findings 

Valuable 

research 

Total 

Fereday Yes Yes 3 2 3 1 3 3 3 3 21

Happ Yes Yes 3 2 3 1 3 3 3 3 21

Moola 

(2014)

Yes Yes 3 3 3 2 3 3 3 3 23

Moola 

(2012)

Yes Yes 3 2 3 2 3 3 3 3 22
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Moola 

(2011)

Yes Yes 3 3 3 2 3 3 3 3 23

Shelley Yes Yes 3 3 3 1 3 3 2 3 21

Street yes yes 3 3 3 3 3 3 3 3 24

Swisher Yes Yes 3 2 3 2 3 3 3 3 22
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Section/topic # Checklist item 

Reported 

on page 

# 

TITLE 

Title 1 Identify the report as a systematic review, meta-analysis, or both. 

ABSTRACT 

Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; 

study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; 

results; limitations; conclusions and implications of key findings; systematic review registration 

number. 

INTRODUCTION 

Rationale 3 Describe the rationale for the review in the context of what is already known. 

Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, 

interventions, comparisons, outcomes, and study design (PICOS). 

METHODS 

Protocol and 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 
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registration available, provide registration information including registration number. 

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., 

years considered, language, publication status) used as criteria for eligibility, giving rationale. 

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study 

authors to identify additional studies) in the search and date last searched. 

Search 8 Present full electronic search strategy for at least one database, including any limits used, such 

that it could be repeated. 

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, 

and, if applicable, included in the meta-analysis). 

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) 

and any processes for obtaining and confirming data from investigators. 

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 

assumptions and simplifications made. 

Risk of bias in individual 

studies 

12 Describe methods used for assessing risk of bias of individual studies (including specification of 

whether this was done at the study or outcome level), and how this information is to be used in 
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any data synthesis. 

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). 

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including 

measures of consistency (e.g., I2) for each meta-analysis. 

Page 1 of 2 

Section/topic # Checklist item 

Reported 

on page 

# 

Risk of bias across 

studies 

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication 

bias, selective reporting within studies). 

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-

regression), if done, indicating which were pre-specified. 

RESULTS 

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with 
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reasons for exclusions at each stage, ideally with a flow diagram. 

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 

follow-up period) and provide the citations. 

Risk of bias within 

studies 

19 Present data on risk of bias of each study and, if available, any outcome level assessment (see 

item 12). 

Results of individual 

studies 

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary 

data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest 

plot. 

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of 

consistency. 

Risk of bias across 

studies 

22 Present results of any assessment of risk of bias across studies (see Item 15). 

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-

regression [see Item 16]). 

DISCUSSION 
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Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider 

their relevance to key groups (e.g., healthcare providers, users, and policy makers). 

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 

incomplete retrieval of identified research, reporting bias). 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications 

for future research. 

FUNDING 

Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); 

role of funders for the systematic review. 
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Search strategy 

1. Exp Cystic Fibrosis/ 

2. Cystic fibrosis.[tiab]

3. CF.[tiab]

4. Or/1-3

5. Exp Physical Activity/

6. Exp Exercise /

7. Exp Sport / 

8. Active*

9. Fitness

10. Training

11. Exercise*

12. Movement*

13. Physical*

14. Sport*

15. Yoga

16. “Active minutes”

17. “Leisure time”

18. “Resistance training”

19. “Strength training”

20. Cardiovascular

21. Or/5-20 
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participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number. 

3

INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of what is already known. 6
Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 

outcomes, and study design (PICOS). 
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METHODS 
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number. 
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Abstract

Objectives: Physical activity is widely recommended in the treatment and management of 

cystic fibrosis (CF). Despite the numerous physical and psychological benefits, many young 

people with CF are not achieving the recommended levels of physical activity. The aim of 

this systematic review was to identify and synthesise available qualitative investigations 

exploring the motives for, barriers to and facilitators of physical activity among young 

people with CF. 

Methods: The following six electronic databases were systematically searched: ASSIA, CINAH, 

EMBASE, MEDLINE, MEDLINE-in-process, PsycINFO up to August 2019. Keywords were used to  

identify qualitative research that explored engagement in physical activity among young 

people with CF. Titles and abstracts were screened by two independent reviewers, and 

potentially relevant articles were retrieved in full. Articles were eligible for inclusion if they 

employed any qualitative method and recruited participants under the age of 24 years with 

CF. Risk of bias of included studies were assessed via the Critical Appraisal Skills Program. 

Results were synthesised using a thematic approach.

Results: Seven studies met our inclusion criteria and were included in the review. Overall, 

studies were of moderate to high quality. Thematic synthesis identified nine main themes 

that encompass motives for, barriers to and facilitators of physical activity among young 

people with CF. These were 1) perceptions of physical activity, 2) value attributed to 

physical activity, 3) social influences, 4) competing priorities, 5) fluctuating health, 6) 

normality, 7) control beliefs, 8) coping strategies, and 9) availability of facilities. Previous 

reviews have been unable to identify intervention characteristics that influence physical 

activity behaviour. 
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Conclusions: This review provides detailed information on the physical (biological – clinical), 

psychological, social, and environmental influences on physical activity behaviour, thus 

providing numerous targets for future interventions. This in turn could facilitate promotion 

of physical activity among young people with CF.  

Article summary 

Strengths and limitations of this study

 This is the first synthesis of qualitative work that has explored barriers and 

facilitators to physical activity among young people with CF.

 This study can be used to inform the development of intervention targeting physical 

activity among young people with CF.

 We were not able to include data from 16 potentially relevant abstracts as no full 

text were available.  

 Three of the studies included in the review were authored by one research team, 

this may reflect a smaller distribution of participants, potentially reducing the 

transferability of findings.  
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Background

Cystic fibrosis (CF) is a progressive, genetic condition affecting more than 10,400 people in 

the United Kingdom, and more than 70,000 worldwide [1]. Mutations in the cystic fibrosis 

transmembrane (CFTR) affect the regulation of salt and water movement across cell 

membranes, resulting in abnormally thick mucus in the lungs and digestive system [1]. This 

leads to bronchiectasis, inflammation, recurrent infections and eventually respiratory failure 

[1]. There is no cure for CF, but advances in treatment mean that people with CF have a 

greater life expectancy than previous generations [2]. However, treatment is demanding; 

comprising a complex regime of pharmacological treatments, physiotherapy and airway 

clearance, high calorie diets and physical activity [3].    

Physical activity, inclusive of sport, exercise, and recreational activities are widely 

recommended in the management of CF [4] due to the beneficial impact on aerobic capacity 

and lung function [5, 6], as well as improvements in cardiovascular endurance [7], muscular 

strength [8], and mucus clearance [9]. Physical activity also has a positive impact on health-

related quality of life [6], fatigue [10], and psychological wellbeing [11]. The role of physical 

activity in the management of CF is viewed favourably by both healthcare professionals [12, 

13] and people with CF [14, 15]. Despite this, like their healthy peers, many children with CF 

are failing to achieve the national  recommended 60 minutes of daily moderate the vigorous 

activity [16, 17], with levels reducing further throughout adolescence [18]. Not only does 

this have implications for physical health [19], it also has a detrimental impact on 

psychological health [6], as well as reducing opportunities for social interaction [6]. 

The impact of physical activity on the physical and psychological health of individuals with 

cystic fibrosis has been well established. However, in contrast to the literature regarding the 
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benefits of physical activity, there is a paucity of literature regarding how best to support 

young people with CF to be more physically active. One quantitative review, of interventions 

for promoting physical activity among individuals with CF [20], found little evidence to 

support the effectiveness of any approach to promote physical activity. However, in order to 

successfully change behaviour, it is necessary to identify and target determinants of the 

behaviour in question [21]. However, the quantitative review did not consider the 

modifiable determinants of physical activity and is therefore not able to explain what these 

approaches were targeting (i.e., mechanisms of action) and why they may have failed to 

promote physical activity. 

A large body of literature has explored determents, barriers and facilitators to physical 

activity among young people without chronic conditions [22]. Individual level (e.g., 

enjoyment, motivation), interpersonal (social relationships) and environmental factors (e.g., 

access to green space) have been highlighted as important determinants of physical activity 

[22, 23, 24]. However, young people with CF have a unique set of circumstances, for 

example, fluctuating health, which is likely to influence participation in physical activity. It is 

therefore necessary to explore barriers and facilitators to physical activity among this 

population.   There is widespread agreement among intervention developers that eliciting 

and addressing the needs and perspectives of the target audience is a critical part of 

intervention development [25]. It is impossible for research teams to predict the needs and 

preferences of the target audience, and so it is crucial that we elicit the views of 

intervention recipients [26]. This will facilitate the identification of potentially modifiable 

psychological, social, environmental and behavioural determinants of physical activity for 

young people with CF and will inform the selection of approaches to effectively support 

changes in physical activity for this population [27]. As qualitative methods provide in-
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depth, rich and detailed information about a topic as experienced by target populations 

they are well placed to explore this topic. Whilst research relating to motives, barriers and 

facilitators of physical activity among young people with CF has been conducted [28-30], as 

yet, no review has comprehensively and systematically synthesised this literature. 

The socio ecological model provides the overarching framework for this review [31]. The 

model highlights the multiple layers of influence on the health of the population. The model 

recognises that, in addition to personal lifestyle, the physical and social environment, and 

wider socio-economic conditions affect population health. As interventions may operate at 

any of these levels, the current work aims to explore the barriers and facilitators to physical 

activity that operate at these multiple levels. Utilising this model, we explore barriers and 

facilitators to physical activity among young people with CF. 

Aims

This systematic review aimed to identify and synthesise the qualitative literature on the 

motives for, barriers to, and facilitators of physical activity among young people with CF. 

Specifically, we were interested in understanding: 1) What motivates young people with CF 

to be active; 2) What are the barriers to being physically active among young people with 

CF; 3) What facilitates physical active among young people with CF.

Methods

The review was conducted and reported in accordance with the Preferred Reporting Items 

for Systematic Reviews and Meta-analyses (PRISMA) statement (Supplement 1) [32].
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Search strategy 

The following six electronic databases were searched: ASSIA, CINAH, EMBASE, MEDLINE, 

MEDLINE-in-process, PsycINFO up to August 2019. Key word search terms included: Cystic 

Fibrosis; Physical activity; Exercise; Sport; Recreation (See full Search Strategy in Supplement 

2). Search terms were adapted for each database. Reference lists of existing reviews were 

also searched. To identify any unpublished or ongoing work, key authors and experts in the 

field were contacted. 

Study selection  

All titles and abstracts of identified records were reviewed by the lead author. A second 

reviewer independently reviewed 10% of records. As there were 100% agreement between 

the two reviewers, it was decided that it was not necessary for all records to be reviewed by 

a second reviewer. Potentially relevant articles were retrieved in full and all (100%) were 

assessed independently by both reviewers against the inclusion criteria and quality 

assessment (as below).

Inclusion criteria 

Types of studies to be included 

Any study using qualitative methods to identify motivators, barriers or facilitators to 

physical activity among young people with CF. We did not limit the search by date or 

location, but inclusion was limited to studies written in English.  
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Participants / population 

Our population of interest were children and young people with CF under the age of 24 

years. Studies including adults were also eligible for inclusion if the majority of participants 

fell between the relevant age bracket. 

Studies including participants with multiple conditions (e.g., those studying people with 

chronic disease) were included as long as data provided by individuals with CF were clearly 

indicated. 

Intervention / exposure

Any study describing motives for or barriers or facilitators to physical activity among young 

people with CF. 

Exclusion criteria 

We excluded studies that: 1) did not include individuals with CF; 2) promote physical activity 

or exercise without consideration of barriers or facilitators; 3) are not reported in enough 

detail to identify barriers or facilitators to physical activity; 4) do not primarily target young 

people (under the age of 24); 5) are not published in English; 6) do not use qualitative 

methods. 

Primary outcome

1. Motives for physical activity participation among young people with CF.

2. Barriers to physical activity participation among young people with CF.

3. Facilitators of physical activity participation among young people with CF.
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Data extraction 

Data were extracted independently by the first and second author using a data extraction 

template developed for this purpose. Any disagreements were resolved via discussion. 

Data were extracted on:

1. Author and year and location of publication 

2. Study design

3. Sample size and characteristics 

4. Data collection methods 

5. Method of analysis 

6. Barriers and facilitators identified or targeted

7. Overall conclusions 

Risk of bias 

Risk of bias were assessed independently by the first and second author using the Critical 

Appraisal Skills Program (CASP) tool for qualitative and observational studies [33]. Kappa 

statistics indicated excellent levels of agreement (>0.8). Any disagreements were resolved via 

discussion. The CASP is a 10-item checklist comprising questions relating to the research 

design, data collection and analysis, reflexivity, ethics, implications of the research. We 

adopted a three-point rating system as used by a number of authors [34, 35], in which a 

rating point from 1-3 is given to each article for each of the CASP’s questions. Studies 

receive a score of 1 for issues that are not mentioned or poorly justified; a score of 2 for 

little elaboration of an issue; and a score of 3 for issues that are well justified. This results in 

a quality score of between 8 and 24. Those scoring less than 15 were categorised as weak. 

Those scoring between 16 and 23 were considered moderate, and those scoring 24 points 
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were considered strong. In this review, the CASP was used to describe the quality of the 

studies for contextual purposes. No exclusions were made on the basis on CASP scores.    

Strategy for data synthesis 

Data from qualitative studies were synthesised using a thematic method [36] in which 

common themes from each study are highlighted and discussed. First, the results and 

discussion sections of the manuscripts were read by two reviewers, and relevant data were 

extracted and entered into Nvivo for analysis. Thematic analysis followed three stages as 

recommended by Thomas and Harden [37]. Focusing on author’s interpretations of the 

data, the first stage involved the creation of initial codes to describe or summarise relevant 

text. In the second and third stage, codes were organised into descriptive themes, and 

finally into analytical themes (stage 3). We employed multiple measures to maximise 

trustworthiness within this study. This included clear exposure of methods of data collection 

and analysis, maintaining an audit trail of the analysis process, attention to negative cases, 

and engaging in multiple discussions with the research team to challenge themes as they 

develop.

Patient and public involvement 

A patient and public involvement group was established to inform the development and 

direction of our research. The group met regularly (via skype) and consisted of young people 

with cystic fibrosis, physiotherapists, technicians, and paediatricians. In the first instance, 

the group were asked to suggest research topics and questions they would like to be 

answered. Later, the group met to support the development of the protocol. Finally, the 

group were very much involved in disseminating the results of the review though the 

development and production of short animations. 
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Results 

Study selection 

The search results (Fig. 1) identified 10,673 records, of which 2631 were duplicates. After 

application of the exclusion criteria, seven studies were included in the thematic analysis. 

Overview of studies

The included studies were published between 2008 and 2018. One study was conducted in 

Australia [38], three in Canada [39-41], two in the United States of America [42, 43], and 

one in the United Kingdom [44]. All studies reported the use of semi-structured interviews. 

One study used a multifaceted approach to data collection; also utilizing focus groups, 

mapping, photo-elicitation and traffic light posters [38]. One study reported the use of 

telephone interviews [43]. Methods of analysis included interpretive phenomenology [38, 

44], thematic analysis [40, 42, 43], grounded theory [41] and case study analysis [39]. The 

rationale for the conduct of the work was to increase understanding of physical activity 

among children with CF [38], promote children’s participation in research [38] and to inform 

the development of interventions to promote physical activity [40-43]. 

Participants were between the ages of 4 and 18 years; although only one study included 

participants that were under the age of 8 years [38]. All had a confirmed diagnosis of CF, 

although two studies included participants with other chronic conditions; including coronary 

heart disease [40] asthma [38] and type one diabetes [38]. Three studies also included 

parents of young people with CF alongside the perspective of the young person with CF [38, 

40, 42], and one study included the views of healthcare professionals [44]. Three of the 

included studies were written by the same lead author [40, 41]. See Table 1 for an overview 

of included studies. 
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Risk of bias

An overview of the quality of the included studies is presented in Table 2. All seven studies 

were considered to be of moderate quality. 

Thematic synthesis 

Thematic synthesis identified nine main themes that encompass motives for physical 

activity, barriers to, and facilitators of physical activity at the level of the individual, the 

social environment, and the built and natural environment as outlined in the socio-

ecological model. These main themes were: 1) perceptions of physical activity, 2) value for 

physical activity, 3) social influences, 4) competing priorities, 5) fluctuating health, 6) 

normality, 7) control beliefs, 8) coping strategies, and 9) availability of facilities. The data 

provided below are quotes from the participants who had taken part in the primary studies 

and were reported by the authors of the included studies to illustrate their findings. 

Perceptions of Physical activity

Within the seven papers, positive and negative perceptions of physical activity were 

considered to be influential in engagement with physical activity [39, 42, 43, 44]. Positive 

perceptions included enjoyment, mastery, and autonomy; and appeared to be highly 

influenced by previous experiences of physical activity, the health of the individual, and the 

social environment in which physical activity was performed. A sense of “fun” and 

“enjoyment” appeared to be important for sustained physical activity [41, 43]; as evidenced 

by one participant in the study by Swisher et al who states; “I want to exercise because I like 

doing the activities… they are fun… I feel good after” (p110). Likewise, perceptions of 

“energy” versus “work” were influential; with individuals who report feeling “energetic” and 

“empowered” after activity more likely to report continued physical activity [43]. 
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Participants who had positive perceptions of physical activity also often reported mastery 

experiences; mentioning the building of a sense of competence and achievement [41]. One 

participant in the study by Moola et al [41] describes how her preferred activity (dance) “is 

really exciting. There is a lot of anticipation leading up to it. I like working hard to achieve 

things” (P52). In contrast, negative perceptions of physical activity appeared to decrease 

motivation for physical activity. Unpleasant sensations such as discomfort, muscle soreness, 

fatigue, joint pain and breathlessness [42, 44], and a lack of enjoyment or boredom [43] 

were reported. As an example, one participant in the study by Shelley et al [44] dislikes the 

way exercise “gives you the pains the next day. Like you’re dragging your legs up the stairs 

the next day” (P340). Feelings of self-consciousness resulted in young people feeling 

exposed and vulnerable [39], despondent [40], and anxious to avoid physical activity [40]. 

Negative perceptions of physical activity appeared to be exacerbated by CF and symptoms 

of CF (e.g., tiredness, breathlessness) [41, 44]; as highlighted by a quote from a participant 

in Moola et al’s [41] study: “I know enough times from being sick and trying to run on the 

treadmill… so then I say, ‘if I am going to be tired, then why do it?’” (P54).

Value attributed to physical activity 

Included studies presented individuals as placing high or low value on physical activity. 

Physical activity was considered to be important for improving general health for both 

young people with CF [42, 43] and their families [40]. It was also viewed as critical for the 

management of CF; both in terms of preventing or delaying deterioration and in managing 

symptoms [40, 42, 43, 44]. As an example, one participant in Swisher’s [43] study described 

how physical activity “helps my lungs and stuff…It helps me breathe better…it keeps me 

active so I could always run around” (P110). However, this only appeared to be the case for 
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those who enjoyed physical activity; and found they felt better after activity. For those who 

did not enjoy PA, the unpleasantness associated with physical activity appeared to outweigh 

any positive associations.  

The role of physical activity in psychological health was not mentioned as frequently as its 

contribution to physical health; only being noted as important in one study [43]. Despite 

being aware of the benefits of physical activity, some young people with CF placed no value 

on physical activity – particularly if it was perceived to be unpleasant [41]. Indeed, health 

improvement and CF management were not sufficiently motivational for those who were 

not active; with one participant in the study by Moola et al [41] acknowledging that: 

“[physical activity] should be higher on the priority list…. But because I know that it is hard, I 

do not want to make myself work hard” (P54).

Social influences  

All studies included in the review highlighted the role of the parents /care providers in 

influencing physical activity behaviour. Parents were described as knowledgeable about the 

role played by physical activity in the health of their child [38, 41], and appeared to play a 

key role in acting as strong physical activity role models [40-42]. This included providing 

children with the skills they need to be active [42] providing tangible support [38, 44], 

planning, structuring activities and overcoming barriers [38, 41, 42] providing opportunities 

for physical activity, and providing encouragement and motivation [41, 42, 44]. For example, 

one parent in Fereday’s study [38] describing a willingness to drive her daughter to a dance 

class (an hour round trip) five nights a week because “we are relieved she loves dancing so 

much because it is something she can do all year round, it's indoors, dry and warm” (P6). 
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Parental support could be detrimental to physical activity behaviour if parents were 

sedentary [40-42] or overbearing [44]. This is demonstrated by a quote from a participant in 

Shelley’s study [44] in which the participant states “I did a mile on the treadmill the other 

day, and Dad was like, ‘No, you’re going to do another one… (I feel like) I’m going to slap 

him. Push him off his bike. You do another mile’” (P340). Parents themselves were aware of 

the impact of their physical activity on their child’s physical activity behaviour; although 

often struggled to motivate themselves and their child to be active, with one parent 

participant in Happ’s study [42] reporting that “It is hard for me to make him exercise just 

because I don’t, I guess” (P309). 

The role of social comparison was strongly noted by three of the seven studies [ 40, 43, 44]. 

Interestingly, social comparison could be motivational; with young people reporting 

increased efforts to ensure that they were able to “keep up” with their peers [44]. For 

example, one participant in Shelley’s study [44] describes how “When I can do what my 

mates are doing I just feel better, because I know that it doesn’t show that it’s affecting me, 

and I can keep up with my mates and just do all the exercise” (P340). In contrast, not being 

able to keep up with peers [40] and / or needing to take regular breaks [40] could lead to 

embarrassment [43], anger and frustration [44]; making adolescents ‘stand out’ – something 

they are appear motivated to avoid [43]. This was exacerbated by negative comments or 

treatment by others; including teachers and coaches [38, 40]. Indeed, one participant in 

Moola’s study [41] describes feeling that CF precludes him from sport: 

“I feel small, I feel skinny. I do not feel like I fit in with other kids... and they think that I am 

bad and that I have some disease . . . they talk rudely about me to themselves . . . if it (sports 

programs) is for kids that are not sick—there is no point in going. It is all healthy kids, and 

they are active, and it is a place for them” (P55).
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Four of the seven studies reported a beneficial effect of positive friendship groups on 

physical activity behaviour [38, 40, 41, 44]; either through providing support [38, 39], or 

making activity more enjoyable [41, 44]. One study reported how participation in physical 

activity could even extend the young persons’ social group [38]; with participants describing 

how they had made friends through various activities. Shelley et al [44] present a quote 

from a young person with CF who uses humour when her CF prevents her from being as 

active as her friends: 

”Like one of us wins a race or wins a game or something, I can go, ‘Oh yes, well, I’ve got CF’, 

and then it’s like pulling a CF card…I just find it funny, because they’re like, ‘aaaaaah! She’s 

done it again’…we have a laugh about it….” (P370). 

Competing priorities 

Of the seven included studies, a lack of time for physical activity due to competing priorities 

was mentioned in three [40-42]. Busy schedules were reported as a barrier, particularly 

when taking into account an already burdensome treatment regime [42]. Participants in the 

study by Moola et al [41] described how physiotherapy “robbed them of time” that would 

otherwise have been used for physical activity; “I know that I need to do physical activity, 

but it is just sometimes hard when things interfere, like medicine or PEP” (P556). 

For others, limited time prohibited physical activity because they would rather spend the 

time doing something meaningful and enjoyable for them (such as seeing friends) [41]. As a 

lack of time due to treatment, one study described how participants alluded to a lack of 

time in a symbolic sense [41]. Within this study, participants presented concerns that “time 

was running out” due to a shortened lifespan. This increased the pressure to achieve 
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significant milestones (e.g., attaining a career, getting married etc) within a shortened 

lifespan [41].  

Fluctuating health 

Ill health could prevent physical activity either through illness exacerbations, or 

exacerbations of symptoms [38, 39, 41, 43, 44]. Indeed, serious or disruptive events such as 

hospitalisation and infections could deter even the most motivated of people [38, 39]; with 

a participant in Moola et al’s study [41] describing how draining physical activity can be 

when sick: “when I am really sick, I even find brushing my teeth difficult” (P54).

Symptoms, such as breathlessness, fatigue, and coughing exacerbated the perceived 

unpleasantness associated with physical activity; leading to avoidance of activity whenever 

possible [40, 43, 44]. In contrast, relative “wellness” appeared to inspire some to be more 

active [39], with one participant from Shelley’s study [44] describing that he is active 

because: “I am generally quite well, I can do it… I tend to have quite a high lung function, 

and I don’t really get ill a lot…”(P340). Depression, although not a strong theme, was an 

issue raised in two studies [39, 41] as potentially having a detrimental impact on physical 

activity. In particular, Moola et al [39] presents a quote from a participant describing how 

her decline in activity signifies a decline in her health: 

“I also know that I am not going to live as long as everybody else so that is hard. I feel like it 

is out of my control, I feel helpless, how I used to be able to do it (physical activity), and now 

I can’t. It is kind of depressing. It makes me think that it is a progressive disease, and it make 

me think that it is getting worse . . . it makes me worried” (P55).  
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Normality

The concept of normality was highlighted in three of the seven studies [40, 41,  44]. 

Normality appeared to be both a motive for physical activity [39], as well as a barrier to 

physical activity [39, 40]. For some, physical activity was used to provide an opportunity for 

the young people to feel normal. It provided a window within which they considered 

themselves to be ‘just like everyone else’ [44]. Physical activity appeared to minimise 

differences between themselves and those without CF. For example, Shelley et al [44] 

present a quote from one participant who states: “It’s like you’re just doing it because you 

can, and you want to. You kind of feel the same as everyone else for an hour and a half” 

(P6). 

Interestingly, whilst some were of the opinion that physical activity was something that 

everyone, with or without chronic conditions, should be doing to improve their health [44], 

others felt that having CF meant that they had to take part in physical activity whilst their 

friends (without CF) did  not [39]. Participants who felt they were in some way not normal 

were also more likely to report feeling self-conscious [39, 40]. Indeed, physical activity 

appeared to accentuate the extent to which some young people felt thin, or body conscious, 

or “not good at sport” compared with their peers [39, 40]. One parent participant in Moola 

et al’s study [40] describes how her son: “wonders if he is different… He avoids team sports 

where you need a big size… but he does care” (P606).

Control beliefs 

Individual differences in perceptions relating their ability to control or manage their 

condition appeared to influence participants’ use of active or passive coping strategies. 

Whilst CF is a chronic condition that cannot be cured, individuals varied in the extent to 
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which they viewed CF as something that could be controlled and managed. Those who 

adopted a fatalistic approach; i.e., were of the opinion that there was nothing that they 

could do to cure CF, were less motivated to adopt positive self-care behaviours such as 

physical activity [39, 41]. For example, one participant in Moola et al’s study [39] describes 

how her inability to cure her CF makes her unwilling to adopt certain selfcare behaviours: 

“If there was something that would get rid of CF, I would do it all the time [laughing]! It is 

not like that…. It’s like ‘I have to do this for the rest of my life? Screw it! Who cares! I am not 

going to do it anymore” (P36).

In contrast, a second group of participants were of the opinion that they were in control of 

their CF, and reported that having CF did not need to stop them or prevent them from doing 

anything [38, 41, 44], provided they put their minds to it. In particular, one participant in 

Shelley’s study [44] states that: “I know just because I’ve got CF doesn’t mean I can’t do it” 

(P340).

Coping Strategies 

Strategies for overcoming barriers to physical activity included both functional and 

dysfunctional coping strategies. Studies discussed how participants had integrated 

strategies for dealing with symptoms, such as slowing down, or resting when necessary [38]. 

To deal with structural barriers, people with CF [38, 40] and their parents [38] had a variety 

of strategies; often involving elaborate planning [38]. For those who were self-conscious of 

symptoms reported tactics such as avoiding physical activity in public places [40]. One 

participant in the study by Fereday et al [38] describes a strategy of reducing the intensity of 

the activity or resting whenever necessary: “He coped and he kept wanting to play but he 

really needed a break. After resting a couple of minutes he is as good as gold” (P8).
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Others had strategies for dealing with difficult emotions [40], such as fear and anxiety [41]. 

In particular, Moola et al [41] present a quote from a participant describing how positive 

self-talk prevents them from giving up: “When it is talked about it is a different issue… I tell 

myself ‘that’s not true. You can do it – it is going to be harder, but you can still do it’” (P32).

However, for some, avoidance of physical activity was the preferred method of coping with 

any embarrassment [40]. Indeed, one participant in Moola et al’s [40] study describes how 

the embarrassment prevents her from taking part in certain activities: “You can see my ribs 

and I do not want to wear a two piece bathing suit or go swimming” (P605). 

Facilities and opportunities 

Finally, availability of facilities was considered to have an impact on physical activity 

behaviour [42, 44]. Good access to local community facilities (e.g., swimming pools, sports 

centres) and private clubs were reported to increase physical activity among young people 

with CF [44]. Having the opportunity to walk to school was also considered to promote 

autonomy for physical activity [44]. In contrast, lack of access to “different” facilities, or 

opportunities to try new and exciting activities were mentioned as barriers to physical 

activity [44]. The emphasis here appeared to be not on the availability per se, but on the 

availability of facilities that were not considered to be boring; for example, one participant 

in Shelley’s study [44] described a limited range of facilities for different sports: “A few more 

different clubs that do different sports that are around, because there isn’t many” (P340). 

However, facilities and opportunities for physical activity appeared to be influenced by 

seasonal variation; with more young people reportedly being more active in the summer 

months [42]. 
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Discussion 

The aim of this systematic review was to examine and synthesise the qualitative literature 

on the barriers of and facilitators to physical activity among young people with CF. In 

contrast to previous reviews, the current review used systematic methods to identify and 

retrieve all relevant research. In accordance with the social-ecological model, our analysis 

highlights multiple and interacting influences on physical activity behaviour at the level of 

the individual, and the social and physical environment in which physical activity occurs. The 

value and importance placed on physical activity by the young people, as well as well as 

perceptions of normality, control, and coping strategies utilised by young people all 

appeared to be influenced by the social and physical environment in which they lived and 

performed activity. 

As well as barriers and facilitators to physical activity that are specific to young people with 

chronic conditions, we also identified barriers and facilitators that are often cited in the 

literature in relation to young people without chronic conditions. In accordance with 

previous research [23, 24] highly valuing and/or enjoying physical activity, and having an 

active family or social group were identified as having a key role in facilitating physical 

activity. Likewise, a low value for physical activity, lack of enjoyment of physical activity, and 

sedentary or overbearing families have all been shown to negatively influence participation 

in physical activity.  However, within this review, we were also able to identify key barriers 

and facilitators that are specific to young people with CF. Having relatively stable health- or 

the perception that CF does not need to prevent physical activity, and using physical activity 

as a vehicle to normality, appeared to facilitate engagement with physical activity. In 

contrast, fluctuating health status increased the potential for negative perceptions of 
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physical activity, low perception of control over CF, and use of passive coping strategies 

appeared to hinder engagement in physical activity. Whilst the presence of competing 

priorities is not limited to those with CF, this theme appeared to be particularly significant 

for this population; largely due to a very time-consuming treatment regime combined with 

time pressures faced by those with a reduced life expectancy. Systematic reviews have 

shown that beliefs relating to the extent to which conditions (and associated symptoms) can 

be cured or control influence behaviour among multiple populations [45] including 

individuals with CF [46, 47]. The current review provides evidence to show that such beliefs 

are also influential in physical activity CF behaviour. CF cannot be cured, and this at times 

led to reports of despondency and feelings of hopelessness. In these circumstances, 

engagement in physical activity was viewed as “pointless” given that it could not cure the 

condition. Beliefs relating to the controllability of symptoms during physical activity could 

also lead to avoidance of physical activity. In contrast, individuals who felt in control of their 

CF and able to prevent or manage their symptoms – even during activity – were more likely 

to have reported developing strategies to enable them to be active. These findings indicate 

that identifying and modifying beliefs about the controllability of CF may facilitate attempts 

to promote physical activity.  

The concept of “normality” is often used to explain the extent to which people adapt to or 

accept life with a chronic condition [48-50]. The term is most frequently used to describe 

the process of adjustment following a diagnosis of a chronic condition (e.g., cancer) [48], 

and numerous typologies of normality have been proposed [51, 52]. For example, 

individuals may develop a “normality” in which the condition is integrated and accepted 

[51]. At the other end of the spectrum, individuals accept a disrupted normality in which 

maintaining a normal life is rejected due to the overwhelming disruptions caused by the 
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condition. Situated between these extremes are a group of individuals who strive to present 

a “normal life” despite the severity of symptoms or disruption [49]. Whilst this literature is 

usually referring to individuals with a biographical disruption [51], the concept of normality 

still appears to be relevant to individuals with CF. The seven studies included in this review 

provide examples of individuals for whom normality includes their CF. Such individuals were 

able to partake in physical activity through adaptations when necessary (e.g., resting, or 

slowing the pace of the activity). There were also examples of individuals who, in an attempt 

to appear normal, would avoid activity due to its potential to accentuate differences 

between the young person with CF and their peers. However, within the current review 

there were a group of individuals who used physical activity as a way of enabling normality; 

engaging in physical activity because it made them feel normal. Whilst this review has 

highlighted the influence of perceptions of normality in physical activity behaviour, further 

exploration of this concept in relation to individuals with CF is clearly needed. 

A key barrier to physical activity identified though this review was that of competing 

priorities. Young people with CF described reduced time for enjoyable activities as a result 

of a demanding treatment regime. This combined with an increased sense of urgency for 

spending time with friends and family and achieving key milestones as a result of a reduced 

life expectancy resulted in less enjoyable pursuits (such as physical activity) being 

overlooked. Promotion of physical activity as an enjoyable and social pastime could reduce 

the tension associated with these competing demands.    

Perceiving physical activity as fun, enjoyable, and enhancing autonomy appeared to be 

more important for long term engagement in physical activity, than the associated health 

benefits. This is consistent with self-determination theory [53]; which suggests that 
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motivation for a particular activity can be either intrinsic or extrinsic. Intrinsic motivation 

describes engagement in activities for the pleasure or satisfaction it provides. Extrinsic 

motivation, in contrast, describes motivation for activities for an external outcome; for 

example, avoiding ill health, or pressure from healthcare professionals. Whilst intrinsic 

motivation is the most autonomous form of motivation, extrinsic motivation may be more 

or less autonomous. Motivation that is not autonomous is less likely to be sustained over 

time [54]. Self-determination theory has informed the development of a multitude of 

successful interventions aiming to promote physical activity among a wide range of 

populations [55-57], and the current research highlights that use of this theory in informing 

interventions to support physical activity among individuals with CF may also be beneficial. 

In accordance with the social-ecological model, the role of the social and physical 

environment were identified as key influencers in the physical activity of young people. The 

role of the family in influencing perceptions of physical activity and physical activity 

behaviour among young people is widely accepted [58]. Studies included in the present 

review provide additional support for the role of the family in acting as role models and 

providing tangible and emotional support to promote and maintain physical activity. 

However, in order to support young people to be active, families must have the necessary 

knowledge regarding the importance of physical activity, in addition to knowing how to 

support young people to be active. They must also have the physical and psychological 

capacity to be able to support young people to be active; and this could be a challenge when 

taking into consideration the stress and emotional consequences of having a young child 

with a chronic condition. Indeed, some parents reported using physical activity to manage 

their own stress and anxiety. This strongly supports a strategy that involving families in 

attempts to promote physical activity among young people with CF is critical. 
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Environmental factors; including access to social facilities and safe spaces have been 

identified as key influencers in physical activity behaviour [24]. Congruent with previous 

research, the current review identified a lack of facilities as a key barrier to physical activity. 

However, active travel, particularly when young people were able to do this independently 

were identified as facilitators to physical activity [22]. A focus on facilitating and supporting 

active travel may be beneficial.  

Strengths and limitations 

The main strength of this work is that it brings together the qualitative literature that has 

provided an in-depth account of the barriers and facilitators to physical activity among 

young people with CF.  To our knowledge, this is the first systematic review and meta-

synthesis to do so for this population. Through synthesising this work, we have presented 

barriers and facilitators to physical activity among a wider sample of young people with CF 

than could be obtained through individual qualitative studies alone, and with greater depth 

than can be obtained through quantitative studies. 

It must be noted that the perspective brought to the analysis is psychological. Interpretation 

of the data in relation to the COM-B model and the Self Determination Theory may have 

been influenced by prior exposure to these theories. We acknowledge that consideration of 

other theories may have resulted in the data being organised and presented differently. 

However, every effort was made to ensure that all themes were clearly representative of 

the data as presented in the original studies.   

Sixteen potentially relevant studies were only reported in abstract format. Although we 

contacted authors to request full unpublished reports where available, none had plans to 

develop manuscripts of their work in time for the work to be included in this review. Whilst 
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the included studies were of moderate to high quality, reflexivity was often poorly 

described. Future studies should provide greater detail about the relationship between the 

researcher and the research process. As three of the studies included in the review were 

authored by one research team, this may reflect a smaller distribution of participants, 

potentially reducing the transferability of findings.  

We acknowledge that barriers and facilitators to physical activity are likely to be influenced 

by demographic factors (age, gender, location) and current levels of physical activity. The 

primary research included in the current review did not attempt to explore variations 

between these populations, therefore we were limited in our ability to explore these issues 

in the current analysis. For example, only one study required participants to monitor or 

report their physical activity levels, and this study did not link activity levels to the quotes 

provided. 

Implications for research and practice 

This review provides further support for the idea that individuals with CF are likely to 

engage with activities that are fun and enjoyable rather than focusing exclusively on the 

health benefits of physical activity. In order to promote long-term, sustainable engagement 

with physical activity, healthcare professionals should encourage and support young people  

to identify activities that they find enjoyable, rather than focusing exclusively on the health 

benefits associated with physical activity. Involving families in the process could also be 

beneficial; as families are able to provide tangible and emotional support, as well as dealing 

with organisational demands. However, this review also identified a range of psychosocial 

issues, such as stress and poor coping skills that may hinder physical activity among young 

people and their families. Engagement in physical activity is likely to increase if healthcare 
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professionals can facilitate a supportive environment in which physical activity can occur. 

This could necessitate dealing with psychological issues (e.g., stress or coping skills) before 

attempting to promote physical activity. 

The number of potentially relevant articles identified through our search strategy implies 

that promotion of physical activity is an important topic and of interest to clinical care 

teams. We had to reject sixteen potentially relevant documents as they were only available 

in abstract form. Developing methods for sharing or disseminating theses data would be 

beneficial as it would ensure that researchers do not duplicate work that has already been 

completed and would also allow completed work to be included in systematic reviews or 

synthesis so that they may be used to inform clinical practice.

Conclusions 

In summary, this is the first synthesis of qualitative work that has explored barriers and 

facilitators to physical activity among young people with CF. Previous reviews have been 

unable to identify intervention characteristics that influence physical activity behaviour. It is 

therefore unclear how best to support physical activity among this population. This review 

provides detailed information on the physical, psychological and social influences of physical 

activity behaviour, thus providing numerous targets for future interventions. Identifying and 

targeting issues at any of these levels could facilitate promotion of physical activity among 

this population.  Our key recommendation would be that healthcare professionals work with their 

patients to identify barriers and facilitators to physical activity that are specific to each individual.  

We suggest that the findings from this review may provide a framework that healthcare 

practitioners may use to structure discussions relating to physical activity, and could potentially 

highlight some barriers (or facilitators) that may not previously have been considered.   
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Figure legends:

Figure 1. PRISMA flow diagram 
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Table 1: Characteristics of included studies 

Reference Location Participants  Data 

collection

Data analysis Summary of findings 

Fereday 

2009

Australia 25 participants (aged 4 

to 16 years).

Fourteen had a 

diagnosis of type 1 

diabetes, 6 asthma and 

5 cystic fibrosis.

A combination 

of focus 

groups, 

interviews, 

drawing 

maps, taking 

photos, and 

traffic light 

posters.

Interpretive 

phenomenological 

analysis 

Children and young people described their active 

participation in a wide variety of physical activities 

including organised sports and play but made very 

little mention of any negative influence or impact 

due to their disease. Their parents' stories 

described the diligent background planning and 

management undertaken to enable their child to 

participate in a wide range of physical activities.
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Happ 

2013

USA Eleven child-parent 

pairs. Five girls, six boys 

(aged 10-16 years). All 

had a diagnosis of CF. 

Six children were from 

the experimental group, 

and five from the 

attention-control group. 

Parent interview 

participants were nine 

mothers and four 

fathers, ages 29–51 

years. 

Individual 

child and 

parent 

interviews, 

conducted at 

two months 

into the 

exercise 

program and 

again at six 

months

Thematic analysis Five major thematic categories describing child 

and parent perceptions and experience of the 

bicycle exercise program were identified in the 

transcripts: (a) motivators; (b) barriers; (c) 

effort/work; (d) exercise routine; (e) sustaining 

exercise. Research participation, parent-family 

participation, health benefits, and the child’s 

personality traits were primary motivators. 

Competing activities, priorities and responsibilities 

were the major barriers to implementing the 

exercise program as prescribed. Motivation waned 

and the novelty wore off for several 

(approximately half) parent-child dyads, who 
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All participants were 

Caucasian. 

planned to decrease or stop the exercise program 

after the study ended.

Moola 

2014

Canada Two children. One male, 

one female.

Participants were 

randomly selected from 

an ongoing trial

Semi 

structured 

interviews 

and field 

notes 

Case study analysis The findings beg researchers to consider (a) how 

children with life-limiting diseases borrow multiple 

illness narrative types, (b) the role of development 

in influencing the kinds of stories that children can 

tell, and (c) the impact of illness narratives on 

physical activity. By rendering the tales of two CF 

youth in this study, we respond to Aurthur Frank’s 

call; taking a multiple narrative turn, we listen to 

stories of a different kind of suffering.

Moola 

2012

Canada Fourteen participants. 

Ten males, five females 

Semi 

structured 

interviews

Grounded theory The participants demonstrated positive or 

negative perceptions toward physical activity and 

different experiences—such as parental support 
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(aged 11 to 17). All had 

a diagnosis of CF. 

Although the majority of 

the sample was 

Caucasian, one 

participant self-

identified as Black and 

the other as East Indian. 

and illness narratives—influenced youths’ 

perceptions. In addition, the participants 

experienced physical activity within the context of 

reduced time. Recommendations for developing 

physical activity interventions, including the 

particular need to ensure that such interventions 

are not perceived as wasteful of time, are 

provided.

Moola 

2011

Canada Twenty-nine parents 

who provided care to a 

CF or CHD child between 

the ages of 10 and 18, 

participated (16 parents 

from the CF clinic and 13 

Semi 

structured 

interviews

Thematic analysis Parents discussed the numerous benefits and 

barriers associated with physical activity for both 

child and self. Role modelling was a critical social 

process to overcoming barriers. Parents 

experiences were situated within the broader 
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parents from the CHD 

centre). 

Parents were from a 

range of urban and rural 

locations across Ontario 

and Quebec and access 

to physical activity 

opportunities varied

family context characterized by a prevailing sense 

of stress and complexity.

Shelley 

2018

UK Nine participants, five 

female, four male (aged 

8 to 16 years). All 

participants had a 

confirmed diagnosis of 

CF.

Semi 

structured 

interviews

Interpretive 

phenomenological 

analysis 

Findings suggest that experiences of PA in children 

and young people with CF are largely comparable 

to their non-CF peers, with individuals engaging in 

a variety of activities. CF was not perceived as a 

barrier per se, although participants 

acknowledged that they could be limited by their 
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symptoms. Maintenance of health emerged as a 

key facilitator, in some cases PA offered patients 

the opportunity to ‘normalise’ their condition.

Participants reported enjoying wearing the 

monitoring devices and had good compliance. 

Wrist-worn devices and devices providing 

feedback were preferred. HCPs recognised the 

potential benefits of the devices in clinical 

practice. Recommendations based on these 

findings are that interventions to promote PA in 

children and young people with CF should be 

individualised and involve families to promote PA 

as part of an active lifestyle. Patients should 
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receive support alongside the PA data obtained 

from monitoring devices.

Swisher 

2008

USA Ten participants (aged 

13 to 17 years). All 

participants had a 

diagnosis of CF.

Semi 

structured 

telephone 

interviews

Verbatim and 

transcripts were 

coded using the 

line-by-line coding 

process; thus 

allowing the 

researcher to 

deconstruct the 

data into discrete 

pieces of 

information that 

All participants articulated understanding the 

importance of participating in physical activity for 

health benefits. Factors that served as facilitators 

to participation in physical activity included 

improving general or lung specific health, as well 

as mental health. Barriers included general 

discomfort, increased lung symptoms, and 

disinterest.

Page 48 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

48

could be compared 

and grouped into 

categories. In order 

for a code to be 

assigned to a 

response, the code 

had to be identified 

by both principal 

investigators and 

the graduate 

student.
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Table 2. Quality assessment 

Article Clear 

Aim 

Appropriate 

methodology 

Appropriate 

research 

design 

Appropriate 

recruitment 

strategy 

Data 

collection 

addressed 

the 

research 

issues 

Adequate 

consideration 

of reflexivity 

Ethical 

issues 

Sufficient 

rigor of 

data 

analysis 

Clear 

statements 

of findings 

Valuable 

research 

Total 

Fereday Yes Yes 3 2 3 1 3 3 3 3 21

Happ Yes Yes 3 2 3 1 3 3 3 3 21

Moola 

(2014)

Yes Yes 3 3 3 2 3 3 3 3 23

Moola 

(2012)

Yes Yes 3 2 3 2 3 3 3 3 22
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Moola 

(2011)

Yes Yes 3 3 3 2 3 3 3 3 23

Shelley Yes Yes 3 3 3 1 3 3 2 3 21

Swisher Yes Yes 3 2 3 2 3 3 3 3 22
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Figure 1. PRISMA flow diagram  
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Section/topic  # Checklist item  

Reported 

on page 

#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; 

study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; 

results; limitations; conclusions and implications of key findings; systematic review registration 

number.  

4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  7/8 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, 

interventions, comparisons, outcomes, and study design (PICOS).  

9 

METHODS   

Page 54 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Protocol and 

registration  

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 

available, provide registration information including registration number.  

NA 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., 

years considered, language, publication status) used as criteria for eligibility, giving rationale.  

10/11 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study 

authors to identify additional studies) in the search and date last searched.  

10/11 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such 

that it could be repeated.  

Appendix 

1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, 

and, if applicable, included in the meta-analysis).  

10/11 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) 

and any processes for obtaining and confirming data from investigators.  

12 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 

assumptions and simplifications made.  

11 

Page 55 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Risk of bias in individual 

studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of 

whether this was done at the study or outcome level), and how this information is to be used in 

any data synthesis.  

12 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  13 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including 

measures of consistency (e.g., I2) for each meta-analysis.  

13 

Section/topic  # Checklist item  Reported 

on page 

#  

Risk of bias across 

studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication 

bias, selective reporting within studies).  

 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-

regression), if done, indicating which were pre-specified.  

 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with Flow 

Page 56 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

reasons for exclusions at each stage, ideally with a flow diagram.  diagram 

1 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 

follow-up period) and provide the citations.  

Table 1 

Risk of bias within 

studies  

19 Present data on risk of bias of each study and, if available, any outcome level assessment (see 

item 12).  

Table 2 

Results of individual 

studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary 

data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest 

plot.  

Table 1 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of 

consistency.  

NA 

Risk of bias across 

studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  Table 2 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-

regression [see Item 16]).  

NA 

Page 57 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider 

their relevance to key groups (e.g., healthcare providers, users, and policy makers).  

25 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 

incomplete retrieval of identified research, reporting bias).  

29 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications 

for future research.  

31/32 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); 

role of funders for the systematic review.  

6 

 

Page 58 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Search strategy  

1. Exp Cystic Fibrosis/  

2. Cystic fibrosis.[tiab] 

3. CF.[tiab] 

4. Or/1-3 

5. Exp Physical Activity/ 

6. Exp Exercise / 

7. Exp Sport /  

8. Active* 

9. Fitness 

10. Training 

11. Exercise* 

12. Movement* 

13. Physical* 

14. Sport* 

15. Yoga 

16. “Active minutes” 

17. “Leisure time” 

18. “Resistance training” 

19. “Strength training” 

20. Cardiovascular 

21. Or/5-20  

  

 

Page 59 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

ASSIA on ProQuest 

CINAHL on EBSCOHost 

EMBASE on OVIDSP,  

MEDLINE on OVIDSP 

MEDLINE-in-process on OVIDSP  

PsycINFO on OVIDSP 

 

Page 60 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only
Barriers and facilitators to physical activity among children, 

adolescents, and young adults with cystic fibrosis: A 
systematic review and thematic synthesis of qualitative of 

research

Journal: BMJ Open

Manuscript ID bmjopen-2019-035261.R2

Article Type: Original research

Date Submitted by the 
Author: 24-Jan-2020

Complete List of Authors: Denford, Sarah; University of Exeter, Children's Health & Exercise 
Research Centre, Sport and Health Sciences
van Beurden, Samantha; University of Exeter, Children's Health & 
Exercise Research Centre, Sport and Health Sciences
O'Halloran, Paul; La Trobe University, 
Williams, Craig; University of Exeter, Children's Health & Exercise 
Research Centre, Sport and Health Sciences

<b>Primary Subject 
Heading</b>: Respiratory medicine

Secondary Subject Heading: Qualitative research, Paediatrics, Respiratory medicine

Keywords:
QUALITATIVE RESEARCH, RESPIRATORY MEDICINE (see Thoracic 
Medicine), SPORTS MEDICINE, Cystic fibrosis < THORACIC MEDICINE, 
Paediatric thoracic medicine < PAEDIATRICS

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/


For peer review only

1

Barriers and facilitators to physical activity among children, 

adolescents, and young adults with cystic fibrosis: A systematic review 

and thematic synthesis of qualitative of research

Denford, S., van Beurden, SB., O’Halloran, P., Williams, CA.

Corresponding author: 

Sarah Denford, 

Children’s Health and Exercise Research Centre, 

Sport and Health Sciences, University of Exeter, 

St. Luke’s Campus, 

Heavitree Road, 

Exeter, EX1 2LU, UK.

Email: S.Denford@exeter.ac.uk 

Samantha B van Beurden, 

Children’s Health and Exercise Research Centre,

Sport and Health Sciences, 

University of Exeter, 

Page 2 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:S.Denford@exeter.ac.uk


For peer review only

2

St. Luke’s Campus,

 Heavitree Road, 

Exeter, EX1 2LU, UK.

Email: S.Van-Beurden@exeter.ac.uk

Paul O’Halloran, 

School of Psychology and Public Health, 

La Trobe University, 

Bundoora Victoria 3086

Email: P.OHalloran@latrobe.edu.au

Craig A Williams, 

Children’s Health and Exercise Research Centre, 

Sport and Health Sciences, 

University of Exeter, St. Luke’s Campus, 

Heavitree Road, 

Exeter, EX1 2LU, UK.

Email: C.A.Williams@Exeter.ac.uk

Page 3 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:S.Van-Beurden@exeter.ac.uk
mailto:P.OHalloran@latrobe.edu.au
mailto:C.A.Williams@Exeter.ac.uk


For peer review only

3

Word count: 5886

Key words: Respiratory, Exercise, Self-determination theory, Intrinsic motivation, Family. 

Page 4 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

4

Abstract

Objectives: Physical activity is widely recommended in the treatment and management of 

cystic fibrosis (CF). Despite the numerous physical and psychological benefits, many young 

people with CF are not achieving the recommended levels of physical activity. The aim of 

this systematic review was to identify and synthesise available qualitative investigations 

exploring the motives for, barriers to and facilitators of physical activity among young 

people with CF. 

Methods: The following six electronic databases were systematically searched: ASSIA, CINAH, 

EMBASE, MEDLINE, MEDLINE-in-process, PsycINFO up to August 2019. Keywords were used to 

identify qualitative research that explored engagement in physical activity among young 

people with CF. Titles and abstracts were screened by two independent reviewers, and 

potentially relevant articles were retrieved in full. Articles were eligible for inclusion if they 

employed any qualitative method and recruited participants under the age of 24 years with 

CF. Risk of bias of included studies were assessed via the Critical Appraisal Skills Program. 

Results were synthesised using a thematic approach.

Results: Seven studies met our inclusion criteria and were included in the review. Overall, 

studies were of moderate to high quality. Thematic synthesis identified nine main themes 

that encompass motives for, barriers to and facilitators of physical activity among young 

people with CF. These were 1) perceptions of physical activity, 2) value attributed to 

physical activity, 3) social influences, 4) competing priorities, 5) fluctuating health, 6) 

normality, 7) control beliefs, 8) coping strategies, and 9) availability of facilities. Previous 

reviews have been unable to identify intervention characteristics that influence physical 

activity behaviour. 

Page 5 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

5

Conclusions: This review provides detailed information on the physical (biological – clinical), 

psychological, social, and environmental influences on physical activity behaviour, thus 

providing numerous targets for future interventions. This in turn could facilitate promotion 

of physical activity among young people with CF.  

Article summary 

Strengths and limitations of this study

 This is the first synthesis of qualitative work that has explored barriers and 

facilitators to physical activity among young people with CF.

 Risk of bias were assessed independently by two authors using the Critical Appraisal 

Skills Program (CASP) tool for qualitative and observational studies.

 We were only able to include studies that were published in full in English, therefore 

we may have missed potentially relevant data.

 Three of the studies included in the review were authored by one research team, 

this may reflect a smaller distribution of participants, potentially reducing the 

transferability of findings.  
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Background

Cystic fibrosis (CF) is a progressive, genetic condition affecting more than 10,400 people in 

the United Kingdom, and more than 70,000 worldwide [1]. Mutations in the cystic fibrosis 

transmembrane (CFTR) affect the regulation of salt and water movement across cell 

membranes, resulting in abnormally thick mucus in the lungs and digestive system [1]. This 

leads to bronchiectasis, inflammation, recurrent infections and eventually respiratory failure 

[1]. There is no cure for CF, but advances in treatment mean that people with CF have a 

greater life expectancy than previous generations [2]. However, treatment is demanding; 

comprising a complex regime of pharmacological treatments, physiotherapy and airway 

clearance, high calorie diets and physical activity [3].    

Physical activity, inclusive of sport, exercise, and recreational activities are widely 

recommended in the management of CF [4] due to the beneficial impact on aerobic capacity 

and lung function [5, 6], as well as improvements in cardiovascular endurance [7], muscular 

strength [8], and mucus clearance [9]. Physical activity also has a positive impact on health-

related quality of life [6], fatigue [10], and psychological wellbeing [11]. The role of physical 

activity in the management of CF is viewed favourably by both healthcare professionals [12, 

13] and people with CF [14, 15]. Despite this, like their healthy peers, many children with CF 

are failing to achieve the national recommended 60 minutes of daily moderate to vigorous 

activity [16, 17], with levels reducing further throughout adolescence [18]. Not only does 

this have implications for physical health [19], it also has a detrimental impact on 

psychological health [6], as well as reducing opportunities for social interaction [6]. 

The impact of physical activity on the physical and psychological health of individuals with 

CF has been well established. However, in contrast to the literature regarding the benefits 
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of physical activity, there is a paucity of literature regarding how best to support young 

people with CF to be more physically active. One quantitative review, of interventions for 

promoting physical activity among individuals with CF [20], found little evidence to support 

the effectiveness of any approach to promote physical activity. However, in order to 

successfully change behaviour, it is necessary to identify and target determinants of the 

behaviour in question [21]. However, the quantitative review did not consider the 

modifiable determinants of physical activity and is therefore not able to explain what these 

approaches were targeting (i.e., mechanisms of action) and why they may have failed to 

promote physical activity. 

A large body of literature has explored determents, barriers and facilitators to physical 

activity among young people without chronic conditions [22]. Individual level (e.g., 

enjoyment, motivation), interpersonal (social relationships) and environmental factors (e.g., 

access to green space) have been highlighted as important determinants of physical activity 

[22, 23, 24]. However, young people with CF have a unique set of circumstances, for 

example, fluctuating health, which is likely to influence participation in physical activity. It is 

therefore necessary to explore barriers and facilitators to physical activity among this 

population.   There is widespread agreement among intervention developers that eliciting 

and addressing the needs and perspectives of the target audience is a critical part of 

intervention development [25]. It is impossible for research teams to predict the needs and 

preferences of the target audience, and so it is crucial that we elicit the views of 

intervention recipients [26]. This will facilitate the identification of potentially modifiable 

psychological, social, environmental and behavioural determinants of physical activity for 

young people with CF and will inform the selection of approaches to effectively support 

changes in physical activity for this population [27]. As qualitative methods provide in-
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depth, rich and detailed information about a topic as experienced by target populations 

they are well placed to explore this topic. Whilst research relating to motives, barriers and 

facilitators of physical activity among young people with CF has been conducted [28-30], as 

yet, no review has comprehensively and systematically synthesised this literature. 

The socio ecological model provides the overarching framework for this review [31]. The 

model highlights the multiple layers of influence on the health of the population. The model 

recognises that, in addition to personal lifestyle, the physical and social environment, and 

wider socio-economic conditions affect population health. As interventions may operate at 

any of these levels, the current work aims to explore the barriers and facilitators to physical 

activity that operate at these multiple levels. Utilising this model, we explore barriers and 

facilitators to physical activity among young people with CF. 

Aims

This systematic review aimed to identify and synthesise the qualitative literature on the 

motives for, barriers to, and facilitators of physical activity among young people with CF. 

Specifically, we were interested in understanding: 1) What motivates young people with CF 

to be active; 2) What are the barriers to being physically active among young people with 

CF; 3) What facilitates physical active among young people with CF.

Methods

The review was conducted and reported in accordance with the Preferred Reporting Items 

for Systematic Reviews and Meta-analyses (PRISMA) statement (Supplement 1) [32].
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Search strategy 

The following six electronic databases were searched: ASSIA, CINAH, EMBASE, MEDLINE, 

MEDLINE-in-process, PsycINFO up to August 2019. Key word search terms included: Cystic 

Fibrosis; Physical activity; Exercise; Sport; Recreation (See full Search Strategy in Supplement 

2). Search terms were adapted for each database. Reference lists of existing reviews were 

also searched. To identify any unpublished or ongoing work, key authors and experts in the 

field were contacted. 

Study selection  

All titles and abstracts of identified records were reviewed by the lead author. A second 

reviewer independently reviewed 10% of records. As there were 100% agreement between 

the two reviewers, it was decided that it was not necessary for all records to be reviewed by 

a second reviewer. Potentially relevant articles were retrieved in full and all (100%) were 

assessed independently by both reviewers against the inclusion criteria and quality 

assessment (as below).

Inclusion criteria 

Types of studies to be included 

Any study using qualitative methods to identify motivators, barriers or facilitators to 

physical activity among young people with CF. We did not limit the search by date or 

location, but inclusion was limited to studies written in English.  
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Participants / population 

Our population of interest were children and young people with CF under the age of 24 

years. Studies including adults were also eligible for inclusion if the majority of participants 

fell between the relevant age bracket. 

Studies including participants with multiple conditions (e.g., those studying people with 

chronic disease) were included as long as data provided by individuals with CF were clearly 

indicated. 

Intervention / exposure

Any study describing motives for or barriers or facilitators to physical activity among young 

people with CF. 

Exclusion criteria 

We excluded studies that: 1) did not include individuals with CF; 2) promote physical activity 

or exercise without consideration of barriers or facilitators; 3) are not reported in enough 

detail to identify barriers or facilitators to physical activity; 4) do not primarily target young 

people (under the age of 24); 5) are not published in English; 6) do not use qualitative 

methods. 

Primary outcome

1. Motives for physical activity participation among young people with CF.

2. Barriers to physical activity participation among young people with CF.

3. Facilitators of physical activity participation among young people with CF.
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Data extraction 

Data were extracted independently by the first and second author using a data extraction 

template developed for this purpose. Any disagreements were resolved via discussion. 

Data were extracted on:

1. Author and year and location of publication 

2. Study design

3. Sample size and characteristics 

4. Data collection methods 

5. Method of analysis 

6. Barriers and facilitators identified or targeted

7. Overall conclusions 

Risk of bias 

Risk of bias were assessed independently by the first and second author using the Critical 

Appraisal Skills Program (CASP) tool for qualitative and observational studies [33]. Kappa 

statistics indicated excellent levels of agreement (>0.8). Any disagreements were resolved 

via discussion. The CASP is a 10-item checklist comprising questions relating to the research 

design, data collection and analysis, reflexivity, ethics, implications of the research. We 

adopted a three-point rating system as used by a number of authors [34, 35], in which a 

rating point from 1-3 is given to each article for each of the CASP’s questions. Studies 

receive a score of 1 for issues that are not mentioned or poorly justified; a score of 2 for 

little elaboration of an issue; and a score of 3 for issues that are well justified. This results in 

a quality score of between 8 and 24. Those scoring less than 15 were categorised as weak. 

Those scoring between 16 and 23 were considered moderate, and those scoring 24 points 
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were considered strong. In this review, the CASP was used to describe the quality of the 

studies for contextual purposes. No exclusions were made on the basis on CASP scores.    

Strategy for data synthesis 

Data from qualitative studies were synthesised using a thematic method [36] in which 

common themes from each study are highlighted and discussed. First, the results and 

discussion sections of the manuscripts were read by two reviewers, and relevant data were 

extracted and entered into Nvivo for analysis. Thematic analysis followed three stages as 

recommended by Thomas and Harden [37]. Focusing on author’s interpretations of the 

data, the first stage involved the creation of initial codes to describe or summarise relevant 

text. In the second and third stage, codes were organised into descriptive themes, and 

finally into analytical themes (stage 3). We employed multiple measures to maximise 

trustworthiness within this study. This included clear exposure of methods of data collection 

and analysis, maintaining an audit trail of the analysis process, attention to negative cases, 

and engaging in multiple discussions with the research team to challenge themes as they 

develop.

Patient and public involvement 

A patient and public involvement group was established to inform the development and 

direction of our research. The group met regularly (via skype) and consisted of young people 

with cystic fibrosis, physiotherapists, technicians, and paediatricians. In the first instance, 

the group were asked to suggest research topics and questions they would like to be 

answered. Later, the group met to support the development of the protocol. Finally, the 

group were very much involved in disseminating the results of the review though the 

development and production of short animations. 
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Results 

Study selection 

The search results (Fig. 1) identified 10,673 records, of which 2631 were duplicates. After 

application of the exclusion criteria, seven studies were included in the thematic analysis. 

Overview of studies

The included studies were published between 2008 and 2018. One study was conducted in 

Australia [38], three in Canada [39-41], two in the United States of America [42, 43], and 

one in the United Kingdom [44]. All studies reported the use of semi-structured interviews. 

One study used a multifaceted approach to data collection; also utilising focus groups, 

mapping, photo-elicitation and traffic light posters [38]. One study reported the use of 

telephone interviews [43]. Methods of analysis included interpretive phenomenology [38, 

44], thematic analysis [40, 42, 43], grounded theory [41] and case study analysis [39]. The 

rationale for the conduct of the work was to increase understanding of physical activity 

among children with CF [38], promote children’s participation in research [38] and to inform 

the development of interventions to promote physical activity [40-43]. 

Participants were between the ages of 4 and 18 years; although only one study included 

participants that were under the age of 8 years [38]. All had a confirmed diagnosis of CF, 

although two studies included participants with other chronic conditions; including coronary 

heart disease [40] asthma [38] and type one diabetes [38]. Three studies also included 

parents of young people with CF alongside the perspective of the young person with CF [38, 

40, 42], and one study included the views of healthcare professionals [44]. Three of the 

included studies were written by the same lead author [40, 41]. See Table 1 for an overview 

of included studies. 
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Risk of bias

An overview of the quality of the included studies is presented in Table 2. All seven studies 

were considered to be of moderate quality. 

Thematic synthesis 

Thematic synthesis identified nine main themes that encompass motives for physical 

activity, barriers to, and facilitators of physical activity at the level of the individual, the 

social environment, and the built and natural environment as outlined in the socio-

ecological model. These main themes were: 1) perceptions of physical activity, 2) value for 

physical activity, 3) social influences, 4) competing priorities, 5) fluctuating health, 6) 

normality, 7) control beliefs, 8) coping strategies, and 9) availability of facilities. The data 

provided below are quotes from the participants who had taken part in the primary studies 

and were reported by the authors of the included studies to illustrate their findings. 

Perceptions of Physical activity

Within the seven papers, positive and negative perceptions of physical activity were 

considered to be influential in engagement with physical activity [39, 42, 43, 44]. Positive 

perceptions included enjoyment, mastery, and autonomy; and appeared to be highly 

influenced by previous experiences of physical activity, the health of the individual, and the 

social environment in which physical activity was performed. A sense of “fun” and 

“enjoyment” appeared to be important for sustained physical activity [41, 43]; as evidenced 

by one participant in the study by Swisher et al who states; “I want to exercise because I like 

doing the activities… they are fun… I feel good after” (p110). Likewise, perceptions of 

“energy” versus “work” were influential; with individuals who report feeling “energetic” and 

“empowered” after activity more likely to report continued physical activity [43]. 
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Participants who had positive perceptions of physical activity also often reported mastery 

experiences; mentioning the building of a sense of competence and achievement [41]. One 

participant in the study by Moola et al [41] describes how her preferred activity (dance) “is 

really exciting. There is a lot of anticipation leading up to it. I like working hard to achieve 

things” (P52). In contrast, negative perceptions of physical activity appeared to decrease 

motivation for physical activity. Unpleasant sensations such as discomfort, muscle soreness, 

fatigue, joint pain and breathlessness [42, 44], and a lack of enjoyment or boredom [43] 

were reported. As an example, one participant in the study by Shelley et al [44] dislikes the 

way exercise “gives you the pains the next day. Like you’re dragging your legs up the stairs 

the next day” (P340). Feelings of self-consciousness resulted in young people feeling 

exposed and vulnerable [39], despondent [40], and anxious to avoid physical activity [40]. 

Negative perceptions of physical activity appeared to be exacerbated by CF and symptoms 

of CF (e.g., tiredness, breathlessness) [41, 44]; as highlighted by a quote from a participant 

in Moola et al’s [41] study: “I know enough times from being sick and trying to run on the 

treadmill… so then I say, ‘if I am going to be tired, then why do it?’” (P54).

Value attributed to physical activity 

Included studies presented individuals as placing high or low value on physical activity. 

Physical activity was considered to be important for improving general health for both 

young people with CF [42, 43] and their families [40]. It was also viewed as critical for the 

management of CF; both in terms of preventing or delaying deterioration and in managing 

symptoms [40, 42, 43, 44]. As an example, one participant in Swisher’s [43] study described 

how physical activity “helps my lungs and stuff…It helps me breathe better…it keeps me 

active so I could always run around” (P110). However, this only appeared to be the case for 
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those who enjoyed physical activity; and found they felt better after activity. For those who 

did not enjoy PA, the unpleasantness associated with physical activity appeared to outweigh 

any positive associations.  

The role of physical activity in psychological health was not mentioned as frequently as its 

contribution to physical health; only being noted as important in one study [43]. Despite 

being aware of the benefits of physical activity, some young people with CF placed no value 

on physical activity – particularly if it was perceived to be unpleasant [41]. Indeed, health 

improvement and CF management were not sufficiently motivational for those who were 

not active; with one participant in the study by Moola et al [41] acknowledging that: 

“[physical activity] should be higher on the priority list…. But because I know that it is hard, I 

do not want to make myself work hard” (P54).

Social influences  

All studies included in the review highlighted the role of the parents /care providers in 

influencing physical activity behaviour. Parents were described as knowledgeable about the 

role played by physical activity in the health of their child [38, 41], and appeared to play a 

key role in acting as strong physical activity role models [40-42]. This included providing 

children with the skills they need to be active [42] providing tangible support [38, 44], 

planning, structuring activities and overcoming barriers [38, 41, 42] providing opportunities 

for physical activity, and providing encouragement and motivation [41, 42, 44]. For example, 

one parent in Fereday’s study [38] describing a willingness to drive her daughter to a dance 

class (an hour round trip) five nights a week because “we are relieved she loves dancing so 

much because it is something she can do all year round, it's indoors, dry and warm” (P6). 
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Parental support could be detrimental to physical activity behaviour if parents were 

sedentary [40-42] or overbearing [44]. This is demonstrated by a quote from a participant in 

Shelley’s study [44] in which the participant states “I did a mile on the treadmill the other 

day, and Dad was like, ‘No, you’re going to do another one… (I feel like) I’m going to slap 

him. Push him off his bike. You do another mile’” (P340). Parents themselves were aware of 

the impact of their physical activity on their child’s physical activity behaviour; although 

often struggled to motivate themselves and their child to be active, with one parent 

participant in Happ’s study [42] reporting that “It is hard for me to make him exercise just 

because I don’t, I guess” (P309). 

The role of social comparison was strongly noted by three of the seven studies [ 40, 43, 44]. 

Interestingly, social comparison could be motivational; with young people reporting 

increased efforts to ensure that they were able to “keep up” with their peers [44]. For 

example, one participant in Shelley’s study [44] describes how “When I can do what my 

mates are doing I just feel better, because I know that it doesn’t show that it’s affecting me, 

and I can keep up with my mates and just do all the exercise” (P340). In contrast, not being 

able to keep up with peers [40] and / or needing to take regular breaks [40] could lead to 

embarrassment [43], anger and frustration [44]; making adolescents ‘stand out’ – something 

they are appear motivated to avoid [43]. This was exacerbated by negative comments or 

treatment by others; including teachers and coaches [38, 40]. Indeed, one participant in 

Moola’s study [41] describes feeling that CF precludes him from sport: 

“I feel small, I feel skinny. I do not feel like I fit in with other kids... and they think that I am 

bad and that I have some disease . . . they talk rudely about me to themselves . . . if it (sports 

programs) is for kids that are not sick—there is no point in going. It is all healthy kids, and 

they are active, and it is a place for them” (P55).
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Four of the seven studies reported a beneficial effect of positive friendship groups on 

physical activity behaviour [38, 40, 41, 44]; either through providing support [38, 39], or 

making activity more enjoyable [41, 44]. One study reported how participation in physical 

activity could even extend the young persons’ social group [38]; with participants describing 

how they had made friends through various activities. Shelley et al [44] present a quote 

from a young person with CF who uses humour when her CF prevents her from being as 

active as her friends: 

”Like one of us wins a race or wins a game or something, I can go, ‘Oh yes, well, I’ve got CF’, 

and then it’s like pulling a CF card…I just find it funny, because they’re like, ‘aaaaaah! She’s 

done it again’…we have a laugh about it….” (P370). 

Competing priorities 

Of the seven included studies, a lack of time for physical activity due to competing priorities 

was mentioned in three [40-42]. Busy schedules were reported as a barrier, particularly 

when taking into account an already burdensome treatment regime [42]. Participants in the 

study by Moola et al [41] described how physiotherapy “robbed them of time” that would 

otherwise have been used for physical activity; “I know that I need to do physical activity, 

but it is just sometimes hard when things interfere, like medicine or PEP” (P556). 

For others, limited time prohibited physical activity because they would rather spend the 

time doing something meaningful and enjoyable for them (such as seeing friends) [41]. As a 

lack of time due to treatment, one study described how participants alluded to a lack of 

time in a symbolic sense [41]. Within this study, participants presented concerns that “time 

was running out” due to a shortened lifespan. This increased the pressure to achieve 
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significant milestones (e.g., attaining a career, getting married etc) within a shortened 

lifespan [41].  

Fluctuating health 

Ill health could prevent physical activity either through illness exacerbations, or 

exacerbations of symptoms [38, 39, 41, 43, 44]. Indeed, serious or disruptive events such as 

hospitalisation and infections could deter even the most motivated of people [38, 39]; with 

a participant in Moola et al’s study [41] describing how draining physical activity can be 

when sick: “when I am really sick, I even find brushing my teeth difficult” (P54).

Symptoms, such as breathlessness, fatigue, and coughing exacerbated the perceived 

unpleasantness associated with physical activity; leading to avoidance of activity whenever 

possible [40, 43, 44]. In contrast, relative “wellness” appeared to inspire some to be more 

active [39], with one participant from Shelley’s study [44] describing that he is active 

because: “I am generally quite well, I can do it… I tend to have quite a high lung function, 

and I don’t really get ill a lot…” (P340). Depression, although not a strong theme, was an 

issue raised in two studies [39, 41] as potentially having a detrimental impact on physical 

activity. In particular, Moola et al [39] presents a quote from a participant describing how 

her decline in activity signifies a decline in her health: 

“I also know that I am not going to live as long as everybody else so that is hard. I feel like it 

is out of my control, I feel helpless, how I used to be able to do it (physical activity), and now 

I can’t. It is kind of depressing. It makes me think that it is a progressive disease, and it make 

me think that it is getting worse . . . it makes me worried” (P55).  
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Normality

The concept of normality was highlighted in three of the seven studies [40, 41,  44]. 

Normality appeared to be both a motive for physical activity [39], as well as a barrier to 

physical activity [39, 40]. For some, physical activity was used to provide an opportunity for 

the young people to feel normal. It provided a window within which they considered 

themselves to be ‘just like everyone else’ [44]. Physical activity appeared to minimise 

differences between themselves and those without CF. For example, Shelley et al [44] 

present a quote from one participant who states: “It’s like you’re just doing it because you 

can, and you want to. You kind of feel the same as everyone else for an hour and a half” 

(P6). 

Interestingly, whilst some were of the opinion that physical activity was something that 

everyone, with or without chronic conditions, should be doing to improve their health [44], 

others felt that having CF meant that they had to take part in physical activity whilst their 

friends (without CF) did  not [39]. Participants who felt they were in some way not normal 

were also more likely to report feeling self-conscious [39, 40]. Indeed, physical activity 

appeared to accentuate the extent to which some young people felt thin, or body conscious, 

or “not good at sport” compared with their peers [39, 40]. One parent participant in Moola 

et al’s study [40] describes how her son: “wonders if he is different… He avoids team sports 

where you need a big size… but he does care” (P606).

Control beliefs 

Individual differences in perceptions relating their ability to control or manage their 

condition appeared to influence participants’ use of active or passive coping strategies. 

Whilst CF is a chronic condition that cannot be cured, individuals varied in the extent to 
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which they viewed CF as something that could be controlled and managed. Those who 

adopted a fatalistic approach; i.e., were of the opinion that there was nothing that they 

could do to cure CF, were less motivated to adopt positive self-care behaviours such as 

physical activity [39, 41]. For example, one participant in Moola et al’s study [39] describes 

how her inability to cure her CF makes her unwilling to adopt certain self-care behaviours: 

“If there was something that would get rid of CF, I would do it all the time [laughing]! It is 

not like that…. It’s like ‘I have to do this for the rest of my life? Screw it! Who cares! I am not 

going to do it anymore” (P36).

In contrast, a second group of participants were of the opinion that they were in control of 

their CF, and reported that having CF did not need to stop them or prevent them from doing 

anything [38, 41, 44], provided they put their minds to it. In particular, one participant in 

Shelley’s study [44] states that: “I know just because I’ve got CF doesn’t mean I can’t do it” 

(P340).

Coping Strategies 

Strategies for overcoming barriers to physical activity included both functional and 

dysfunctional coping strategies. Studies discussed how participants had integrated 

strategies for dealing with symptoms, such as slowing down, or resting when necessary [38]. 

To deal with structural barriers, people with CF [38, 40] and their parents [38] had a variety 

of strategies; often involving elaborate planning [38]. For those who were self-conscious of 

symptoms reported tactics such as avoiding physical activity in public places [40]. One 

participant in the study by Fereday et al [38] describes a strategy of reducing the intensity of 

the activity or resting whenever necessary: “He coped and he kept wanting to play but he 

really needed a break. After resting a couple of minutes he is as good as gold” (P8).
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Others had strategies for dealing with difficult emotions [40], such as fear and anxiety [41]. 

In particular, Moola et al [41] present a quote from a participant describing how positive 

self-talk prevents them from giving up: “When it is talked about it is a different issue… I tell 

myself ‘that’s not true. You can do it – it is going to be harder, but you can still do it’” (P32).

However, for some, avoidance of physical activity was the preferred method of coping with 

any embarrassment [40]. Indeed, one participant in Moola et al’s [40] study describes how 

the embarrassment prevents her from taking part in certain activities: “You can see my ribs 

and I do not want to wear a two piece bathing suit or go swimming” (P605). 

Facilities and opportunities 

Finally, availability of facilities was considered to have an impact on physical activity 

behaviour [42, 44]. Good access to local community facilities (e.g., swimming pools, sports 

centres) and private clubs were reported to increase physical activity among young people 

with CF [44]. Having the opportunity to walk to school was also considered to promote 

autonomy for physical activity [44]. In contrast, lack of access to “different” facilities, or 

opportunities to try new and exciting activities were mentioned as barriers to physical 

activity [44]. The emphasis here appeared to be not on the availability per se, but on the 

availability of facilities that were not considered to be boring; for example, one participant 

in Shelley’s study [44] described a limited range of facilities for different sports: “A few more 

different clubs that do different sports that are around, because there isn’t many” (P340). 

However, facilities and opportunities for physical activity appeared to be influenced by 

seasonal variation; with more young people reportedly being more active in the summer 

months [42]. 
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Discussion 

The aim of this systematic review was to examine and synthesise the qualitative literature 

on the barriers of and facilitators to physical activity among young people with CF. In 

contrast to previous reviews, the current review used systematic methods to identify and 

retrieve all relevant research. In accordance with the social-ecological model, our analysis 

highlights multiple and interacting influences on physical activity behaviour at the level of 

the individual, and the social and physical environment in which physical activity occurs. The 

value and importance placed on physical activity by the young people, as well as well as 

perceptions of normality, control, and coping strategies utilised by young people all 

appeared to be influenced by the social and physical environment in which they lived and 

performed activity. 

As well as barriers and facilitators to physical activity that are specific to young people with 

chronic conditions, we also identified barriers and facilitators that are often cited in the 

literature in relation to young people without chronic conditions. In accordance with 

previous research [23, 24] highly valuing and/or enjoying physical activity, and having an 

active family or social group were identified as having a key role in facilitating physical 

activity. Likewise, a low value for physical activity, lack of enjoyment of physical activity, and 

sedentary or overbearing families have all been shown to negatively influence participation 

in physical activity.  However, within this review, we were also able to identify key barriers 

and facilitators that are specific to young people with CF. Having relatively stable health- or 

the perception that CF does not need to prevent physical activity, and using physical activity 

as a vehicle to normality, appeared to facilitate engagement with physical activity. In 

contrast, fluctuating health status increased the potential for negative perceptions of 
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physical activity, low perception of control over CF, and use of passive coping strategies 

appeared to hinder engagement in physical activity. Whilst the presence of competing 

priorities is not limited to those with CF, this theme appeared to be particularly significant 

for this population; largely due to a very time-consuming treatment regime combined with 

time pressures faced by those with a reduced life expectancy. Systematic reviews have 

shown that beliefs relating to the extent to which conditions (and associated symptoms) can 

be cured or control influence behaviour among multiple populations [45] including 

individuals with CF [46, 47]. The current review provides evidence to show that such beliefs 

are also influential in physical activity CF behaviour. CF cannot be cured, and this at times 

led to reports of despondency and feelings of hopelessness. In these circumstances, 

engagement in physical activity was viewed as “pointless” given that it could not cure the 

condition. Beliefs relating to the controllability of symptoms during physical activity could 

also lead to avoidance of physical activity. In contrast, individuals who felt in control of their 

CF and able to prevent or manage their symptoms – even during activity – were more likely 

to have reported developing strategies to enable them to be active. These findings indicate 

that identifying and modifying beliefs about the controllability of CF may facilitate attempts 

to promote physical activity.  

The concept of “normality” is often used to explain the extent to which people adapt to or 

accept life with a chronic condition [48-50]. The term is most frequently used to describe 

the process of adjustment following a diagnosis of a chronic condition (e.g., cancer) [48], 

and numerous typologies of normality have been proposed [51, 52]. For example, 

individuals may develop a “normality” in which the condition is integrated and accepted 

[51]. At the other end of the spectrum, individuals accept a disrupted normality in which 

maintaining a normal life is rejected due to the overwhelming disruptions caused by the 
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condition. Situated between these extremes are a group of individuals who strive to present 

a “normal life” despite the severity of symptoms or disruption [49]. Whilst this literature is 

usually referring to individuals with a biographical disruption [51], the concept of normality 

still appears to be relevant to individuals with CF. The seven studies included in this review 

provide examples of individuals for whom normality includes their CF. Such individuals were 

able to partake in physical activity through adaptations when necessary (e.g., resting, or 

slowing the pace of the activity). There were also examples of individuals who, in an attempt 

to appear normal, would avoid activity due to its potential to accentuate differences 

between the young person with CF and their peers. However, within the current review 

there were a group of individuals who used physical activity as a way of enabling normality; 

engaging in physical activity because it made them feel normal. Whilst this review has 

highlighted the influence of perceptions of normality in physical activity behaviour, further 

exploration of this concept in relation to individuals with CF is clearly needed. 

A key barrier to physical activity identified though this review was that of competing 

priorities. Young people with CF described reduced time for enjoyable activities as a result 

of a demanding treatment regime. This combined with an increased sense of urgency for 

spending time with friends and family and achieving key milestones as a result of a reduced 

life expectancy resulted in less enjoyable pursuits (such as physical activity) being 

overlooked. Promotion of physical activity as an enjoyable and social pastime could reduce 

the tension associated with these competing demands.    

Perceiving physical activity as fun, enjoyable, and enhancing autonomy appeared to be 

more important for long term engagement in physical activity, than the associated health 

benefits. This is consistent with self-determination theory [53]; which suggests that 
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motivation for a particular activity can be either intrinsic or extrinsic. Intrinsic motivation 

describes engagement in activities for the pleasure or satisfaction it provides. Extrinsic 

motivation, in contrast, describes motivation for activities for an external outcome; for 

example, avoiding ill health, or pressure from healthcare professionals. Whilst intrinsic 

motivation is the most autonomous form of motivation, extrinsic motivation may be more 

or less autonomous. Motivation that is not autonomous is less likely to be sustained over 

time [54]. Self-determination theory has informed the development of a multitude of 

successful interventions aiming to promote physical activity among a wide range of 

populations [55-57], and the current research highlights that use of this theory in informing 

interventions to support physical activity among individuals with CF may also be beneficial. 

In accordance with the social-ecological model, the role of the social and physical 

environment were identified as key influencers in the physical activity of young people. The 

role of the family in influencing perceptions of physical activity and physical activity 

behaviour among young people is widely accepted [58]. Studies included in the present 

review provide additional support for the role of the family in acting as role models and 

providing tangible and emotional support to promote and maintain physical activity. 

However, in order to support young people to be active, families must have the necessary 

knowledge regarding the importance of physical activity, in addition to knowing how to 

support young people to be active. They must also have the physical and psychological 

capacity to be able to support young people to be active; and this could be a challenge when 

taking into consideration the stress and emotional consequences of having a young child 

with a chronic condition. Indeed, some parents reported using physical activity to manage 

their own stress and anxiety. This strongly supports a strategy that involving families in 

attempts to promote physical activity among young people with CF is critical. 
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Environmental factors; including access to social facilities and safe spaces have been 

identified as key influencers in physical activity behaviour [24]. Congruent with previous 

research, the current review identified a lack of facilities as a key barrier to physical activity. 

However, active travel, particularly when young people were able to do this independently 

were identified as facilitators to physical activity [22]. A focus on facilitating and supporting 

active travel may be beneficial.  

Strengths and limitations 

The main strength of this work is that it brings together the qualitative literature that has 

provided an in-depth account of the barriers and facilitators to physical activity among 

young people with CF.  To our knowledge, this is the first systematic review and meta-

synthesis to do so for this population. Through synthesising this work, we have presented 

barriers and facilitators to physical activity among a wider sample of young people with CF 

than could be obtained through individual qualitative studies alone, and with greater depth 

than can be obtained through quantitative studies. 

It must be noted that the perspective brought to the analysis is psychological. Interpretation 

of the data in relation to  Self Determination Theory may have been influenced by prior 

exposure to these theories. We acknowledge that consideration of other theories may have 

resulted in the data being organised and presented differently. However, every effort was 

made to ensure that all themes were clearly representative of the data as presented in the 

original studies.   

Sixteen potentially relevant studies were only reported in abstract format. Although we 

contacted authors to request full unpublished reports where available, none had plans to 

develop manuscripts of their work in time for the work to be included in this review. Whilst 
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the included studies were of moderate to high quality, reflexivity was often poorly 

described. Future studies should provide greater detail about the relationship between the 

researcher and the research process. As three of the studies included in the review were 

authored by one research team, this may reflect a smaller distribution of participants, 

potentially reducing the transferability of findings.  

We acknowledge that barriers and facilitators to physical activity are likely to be influenced 

by demographic factors (age, gender, location) and current levels of physical activity. The 

primary research included in the current review did not attempt to explore variations 

between these populations, therefore we were limited in our ability to explore these issues 

in the current analysis. For example, only one study required participants to monitor or 

report their physical activity levels, and this study did not link activity levels to the quotes 

provided. 

Implications for research and practice 

This review provides further support for the idea that individuals with CF are likely to 

engage with activities that are fun and enjoyable rather than focusing exclusively on the 

health benefits of physical activity. In order to promote long-term, sustainable engagement 

with physical activity, healthcare professionals should encourage and support young people 

to identify activities that they find enjoyable, rather than focusing exclusively on the health 

benefits associated with physical activity. Involving families in the process could also be 

beneficial; as families are able to provide tangible and emotional support, as well as dealing 

with organisational demands. However, this review also identified a range of psychosocial 

issues, such as stress and poor coping skills that may hinder physical activity among young 

people and their families. Engagement in physical activity is likely to increase if healthcare 
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professionals can facilitate a supportive environment in which physical activity can occur. 

This could necessitate dealing with psychological issues (e.g., stress or coping skills) before 

attempting to promote physical activity. 

The number of potentially relevant articles identified through our search strategy implies 

that promotion of physical activity is an important topic and of interest to clinical care 

teams. We had to reject sixteen potentially relevant documents as they were only available 

in abstract form. Developing methods for sharing or disseminating theses data would be 

beneficial as it would ensure that researchers do not duplicate work that has already been 

completed and would also allow completed work to be included in systematic reviews or 

synthesis so that they may be used to inform clinical practice.

Conclusions 

In summary, this is the first synthesis of qualitative work that has explored barriers and 

facilitators to physical activity among young people with CF. Previous reviews have been 

unable to identify intervention characteristics that influence physical activity behaviour. It is 

therefore unclear how best to support physical activity among this population. This review 

provides detailed information on the physical, psychological and social influences of physical 

activity behaviour, thus providing numerous targets for future interventions. Identifying and 

targeting issues at any of these levels could facilitate promotion of physical activity among 

this population.  Our key recommendation would be that healthcare professionals work with their 

patients to identify barriers and facilitators to physical activity that are specific to each individual.  

We suggest that the findings from this review may provide a framework that healthcare 

practitioners may use to structure discussions relating to physical activity, and could potentially 

highlight some barriers (or facilitators) that may not previously have been considered.   
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Figure legends:

Figure 1. PRISMA flow diagram 
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Table 1: Characteristics of included studies 

Reference Location Participants  Data 

collection

Data analysis Summary of findings 

Fereday 

2009

Australia 25 participants (aged 4 

to 16 years).

Fourteen had a 

diagnosis of type 1 

diabetes, 6 asthma and 

5 cystic fibrosis.

A combination 

of focus 

groups, 

interviews, 

drawing 

maps, taking 

photos, and 

traffic light 

posters.

Interpretive 

phenomenological 

analysis 

Children and young people described their active 

participation in a wide variety of physical activities 

including organised sports and play but made very 

little mention of any negative influence or impact 

due to their disease. Their parents' stories 

described the diligent background planning and 

management undertaken to enable their child to 

participate in a wide range of physical activities.
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Happ 

2013

USA Eleven child-parent 

pairs. Five girls, six boys 

(aged 10-16 years). All 

had a diagnosis of CF. 

Six children were from 

the experimental group, 

and five from the 

attention-control group. 

Parent interview 

participants were nine 

mothers and four 

fathers, ages 29–51 

years. 

Individual 

child and 

parent 

interviews, 

conducted at 

two months 

into the 

exercise 

program and 

again at six 

months

Thematic analysis Five major thematic categories describing child 

and parent perceptions and experience of the 

bicycle exercise program were identified in the 

transcripts: (a) motivators; (b) barriers; (c) 

effort/work; (d) exercise routine; (e) sustaining 

exercise. Research participation, parent-family 

participation, health benefits, and the child’s 

personality traits were primary motivators. 

Competing activities, priorities and responsibilities 

were the major barriers to implementing the 

exercise program as prescribed. Motivation waned 

and the novelty wore off for several 

(approximately half) parent-child dyads, who 
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All participants were 

Caucasian. 

planned to decrease or stop the exercise program 

after the study ended.

Moola 

2014

Canada Two children. One male, 

one female.

Participants were 

randomly selected from 

an ongoing trial

Semi 

structured 

interviews 

and field 

notes 

Case study analysis The findings beg researchers to consider (a) how 

children with life-limiting diseases borrow multiple 

illness narrative types, (b) the role of development 

in influencing the kinds of stories that children can 

tell, and (c) the impact of illness narratives on 

physical activity. By rendering the tales of two CF 

youth in this study, we respond to Aurthur Frank’s 

call; taking a multiple narrative turn, we listen to 

stories of a different kind of suffering.

Moola 

2012

Canada Fourteen participants. 

Ten males, five females 

Semi 

structured 

interviews

Grounded theory The participants demonstrated positive or 

negative perceptions toward physical activity and 

different experiences—such as parental support 
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(aged 11 to 17). All had 

a diagnosis of CF. 

Although the majority of 

the sample was 

Caucasian, one 

participant self-

identified as Black and 

the other as East Indian. 

and illness narratives—influenced youths’ 

perceptions. In addition, the participants 

experienced physical activity within the context of 

reduced time. Recommendations for developing 

physical activity interventions, including the 

particular need to ensure that such interventions 

are not perceived as wasteful of time, are 

provided.

Moola 

2011

Canada Twenty-nine parents 

who provided care to a 

CF or CHD child between 

the ages of 10 and 18, 

participated (16 parents 

from the CF clinic and 13 

Semi 

structured 

interviews

Thematic analysis Parents discussed the numerous benefits and 

barriers associated with physical activity for both 

child and self. Role modelling was a critical social 

process to overcoming barriers. Parents 

experiences were situated within the broader 
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parents from the CHD 

centre). 

Parents were from a 

range of urban and rural 

locations across Ontario 

and Quebec and access 

to physical activity 

opportunities varied

family context characterised by a prevailing sense 

of stress and complexity.

Shelley 

2018

UK Nine participants, five 

female, four male (aged 

8 to 16 years). All 

participants had a 

confirmed diagnosis of 

CF.

Semi 

structured 

interviews

Interpretive 

phenomenological 

analysis 

Findings suggest that experiences of PA in children 

and young people with CF are largely comparable 

to their non-CF peers, with individuals engaging in 

a variety of activities. CF was not perceived as a 

barrier per se, although participants 

acknowledged that they could be limited by their 
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symptoms. Maintenance of health emerged as a 

key facilitator, in some cases PA offered patients 

the opportunity to ‘normalise’ their condition.

Participants reported enjoying wearing the 

monitoring devices and had good compliance. 

Wrist-worn devices and devices providing 

feedback were preferred. HCPs recognised the 

potential benefits of the devices in clinical 

practice. Recommendations based on these 

findings are that interventions to promote PA in 

children and young people with CF should be 

individualised and involve families to promote PA 

as part of an active lifestyle. Patients should 
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receive support alongside the PA data obtained 

from monitoring devices.

Swisher 

2008

USA Ten participants (aged 

13 to 17 years). All 

participants had a 

diagnosis of CF.

Semi 

structured 

telephone 

interviews

Verbatim and 

transcripts were 

coded using the 

line-by-line coding 

process; thus 

allowing the 

researcher to 

deconstruct the 

data into discrete 

pieces of 

information that 

All participants articulated understanding the 

importance of participating in physical activity for 

health benefits. Factors that served as facilitators 

to participation in physical activity included 

improving general or lung specific health, as well 

as mental health. Barriers included general 

discomfort, increased lung symptoms, and 

disinterest.

Page 48 of 59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

48

could be compared 

and grouped into 

categories. In order 

for a code to be 

assigned to a 

response, the code 

had to be identified 

by both principal 

investigators and 

the graduate 

student.
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Table 2. Quality assessment 

Article Clear 

Aim 

Appropriate 

methodology 

Appropriate 

research 

design 

Appropriate 

recruitment 

strategy 

Data 

collection 

addressed 

the 

research 

issues 

Adequate 

consideration 

of reflexivity 

Ethical 

issues 

Sufficient 

rigor of 

data 

analysis 

Clear 

statements 

of findings 

Valuable 

research 

Total 

Fereday Yes Yes 3 2 3 1 3 3 3 3 21

Happ Yes Yes 3 2 3 1 3 3 3 3 21

Moola 

(2014)

Yes Yes 3 3 3 2 3 3 3 3 23

Moola 

(2012)

Yes Yes 3 2 3 2 3 3 3 3 22
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Moola 

(2011)

Yes Yes 3 3 3 2 3 3 3 3 23

Shelley Yes Yes 3 3 3 1 3 3 2 3 21

Swisher Yes Yes 3 2 3 2 3 3 3 3 22
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Figure 1. PRISMA flow diagram  
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Section/topic  # Checklist item  

Reported 

on page 

#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; 

study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; 

results; limitations; conclusions and implications of key findings; systematic review registration 

number.  

4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  7/8 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, 

interventions, comparisons, outcomes, and study design (PICOS).  

9 

METHODS   
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Protocol and 

registration  

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 

available, provide registration information including registration number.  

NA 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., 

years considered, language, publication status) used as criteria for eligibility, giving rationale.  

10/11 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study 

authors to identify additional studies) in the search and date last searched.  

10/11 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such 

that it could be repeated.  

Appendix 

1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, 

and, if applicable, included in the meta-analysis).  

10/11 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) 

and any processes for obtaining and confirming data from investigators.  

12 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 

assumptions and simplifications made.  

11 
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Risk of bias in individual 

studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of 

whether this was done at the study or outcome level), and how this information is to be used in 

any data synthesis.  

12 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  13 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including 

measures of consistency (e.g., I2) for each meta-analysis.  

13 

Section/topic  # Checklist item  Reported 

on page 

#  

Risk of bias across 

studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication 

bias, selective reporting within studies).  

 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-

regression), if done, indicating which were pre-specified.  

 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with Flow 
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reasons for exclusions at each stage, ideally with a flow diagram.  diagram 

1 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 

follow-up period) and provide the citations.  

Table 1 

Risk of bias within 

studies  

19 Present data on risk of bias of each study and, if available, any outcome level assessment (see 

item 12).  

Table 2 

Results of individual 

studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary 

data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest 

plot.  

Table 1 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of 

consistency.  

NA 

Risk of bias across 

studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  Table 2 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-

regression [see Item 16]).  

NA 
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DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider 

their relevance to key groups (e.g., healthcare providers, users, and policy makers).  

25 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 

incomplete retrieval of identified research, reporting bias).  

29 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications 

for future research.  

31/32 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); 

role of funders for the systematic review.  

6 
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Search strategy  

1. Exp Cystic Fibrosis/  

2. Cystic fibrosis.[tiab] 

3. CF.[tiab] 

4. Or/1-3 

5. Exp Physical Activity/ 

6. Exp Exercise / 

7. Exp Sport /  

8. Active* 

9. Fitness 

10. Training 

11. Exercise* 

12. Movement* 

13. Physical* 

14. Sport* 

15. Yoga 

16. “Active minutes” 

17. “Leisure time” 

18. “Resistance training” 

19. “Strength training” 

20. Cardiovascular 

21. Or/5-20  
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