Exercise With Young People/Children With Cerebral Palsy. Why is Exercise Important and What are the Barriers Towards Participation?

Abstract 
The purpose of this review was to research what exercise is like and the barriers towards participation with young people/children (3 months old- 17 years old) with cerebral palsy. This paper was done to see if there is anything that can be done about the barriers, working for NPT P.A.S.S, they are always looking at ways to improve and to try new strategies for more participation in clubs, as there are barriers (Wright et al., 2019) that still exist in the area (Wilson and Khoo, 2013). This paper will give an insight, from research, what other people found out on what exercise is like and the barriers towards participation with young people/children with cerebral palsy. There will be an analysation of 25 articles, generally on disabled young people/children and sport and on 8 papers that are specifically about young people/children with cerebral palsy. A discussion will show results that were found, then a conclusion will be written about the findings.
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Introduction 
In this paper there will be research on what exercise is like for disabled young people/children (YP/C) and exercise in general, but more specifically what exercise is like for YP/C with cerebral palsy. There will also be research on the barriers towards participation with disabled YP/C in general, but specifically YP/C with cerebral palsy. To do this, and to get enough research there will be various articles being analysed, looking for what they say about what exercise is like for disabled YP/C, and then specifically cerebral palsy. From that, there will be a discussion and evaluation to present results. The results will have two parts, one for general disabled YP/C, and two for YP/C with cerebral palsy, these will then be compared. There will also be various articles being analysed on what they say about exercise barriers towards participation for YP/C with disabilities and then specifically YP/C with cerebral palsy.  Also from that, there will be a discussion and evaluation to present results. The results will have two parts again, one for general disabled YP/C, and two for YP/C with cerebral palsy, these will also be compared. 
Cerebral palsy is known as “global mental and physical dysfunction or isolated disturbances in gait, cognition, growth, or sensation” this was stated by Krigger (2006). It is a group of disorders that affect someone's ability to move and maintain balance and posture (Rosenbaum et al., 2007). Cerebral palsy is the most common motor disability in YP/C (Lai et al., 2021). About 1 in 323 YP/C has been identified with cerebral palsy according to estimates from CDC’s (2020). Cerebral palsy is also more common among boys than it is with girls, and also is more common among black YP/C than among white YP/C (Chounti et al., 2013). There is a condition called spastic cerebral palsy this mostly about 75%-85% in YP/C. Spastic cerebral palsy is when their muscles are stiff (Dodd et al., 2002), which results in their movements being awkward (Einspieler et al., 2002). About 50-60% of YP/C can walk independently (Gibson et al., 2012). Most cerebral palsy is connected to the brain damage (acquired cerebral palsy) that happened before or during birth and this is called congenital cerebral palsy. Some of the following factors can increase the risk for congenital cerebral palsy, such as, being born too small, being born too early or being born a twin or other multiple birth etc (Korzeniewski et al., 2018).
Exercise is extremely important for disabled young to participate in because it is not only important for YP/C’s health and well-being (Reichman et al., 2008), but it is great for their development and learning (Reinehr et al., 2010). Because of exercise, YP/C will improve their self-esteem (by getting praised by coaches etc.) (Ekeland et al., 2004), develop social relationships (talking and engaging with other people) (Rone-Adams et al., 2004), increases balance both physically and mentally (helps them channel energy) (Castelli et al., 2007), Improves the ability to concentrate (improves their intellectual effort when doing other daily tasks) (Fedewa and Ahn, 2011) and learn to overcome their limitations (by achieving goals) (Kang et al., 2007). It is important for YP/C with cerebral palsy to do exercise because of a variety of reasons (Reedman, et al., 2021). Some of the reasons are that it can improve their body function (Clutterbuck et al., 2019), this is because when exercising, the heart has to work harder than normal during periods of time (Dewar et al., 2015).  Also will improve levels of muscle strength, when exercising and doing movement repeatedly, will help build strength (Kelly and Darrah, 2005). It can improve their aerobic capacity (Gorter and Currie, 2011) and muscle function (Rogers et al., 2008), because they would be doing cardiovascular fitness briefly (Kang et al., 2007), but that will still help aerobic capacity and muscle functions (Unnithan et al., 2007). And also the other general factors that were discussed before with disabled YP/C.
So this paper will be about the benefits and barriers of YP/C with disabilities while exercising, specifically YP/C with cerebral palsy. There will be articles from previous research that will give us answers, the results will be discussed and evaluated. In the discussion, it will show what other researchers found out about the benefits and barriers. Then from that could be future recommendations to prevent the barriers. A conclusion will then be made to show what this paper found out. 

Methods 
Search strategies and procedures 
Relevant research studying the barriers and importance of exercise with YP/C with cerebral palsy were recognised through literature searches using Google Scholar, PubMed and Elsilver. The searches contained no less than one of the following keywords: cerebral palsy, exercise, barriers and YP/C. Exclusion criteria in order to be involved in the current systematic review, studies needed to (i) talk about and identify the barriers towards exercise/physical activity; (ii) participants that they had researched must have been YP/C (3months- 17years); (iii) the YP/C must have cerebral palsy; (iv) the research must be no older than the year 2000. Research was excluded if they didn’t identify the barriers, the studies must discuss the barriers they recognized. 

Data analysis 
The research strategy is to qualitatively do a PRISMA diagram showing how the main 8 articles were found (methods section) then display the 8 articles and their main findings in a table (Table 1) in the results section. Then quantitatively display a graph with main finding results, comparing the 8 articles’ findings in the results section also. Therefore, a systematic review was conducted using the quantitative and qualitative procedures.
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(Figure 1: PRISMA Diagram Outlining Search Criteria Relating to Exercise Barriers With Young People/Children With Cerebral Palsy).

Results 
General characteristics of studies
Eight studies/research met the inclusion criteria specified for this systematic review (see Table 1).  75% (n= 6) of these studies/research were produced after 2012, 25% (n= 2) of these studies/research were published in 2008. All eight of the studies/research reported results for YP/C (adolescents/children), but one of the papers include results from teachers, parents and therapists. The stated age of the YP/C that the studies researched into was between 3 months to 17 years old. 50% of the papers (n= 4) did not include how many participants they used, 12.5% (n= 1) said they sampled 73 participants, 12.5% (n= 1) said they sampled 102 participants, 12.5% (n= 1) said they sampled 16 participants and the last 12.5% (n= 1) said they sampled 11 participants. Of the types of study designs, 37.5% of the studies (n = 3) used qualitative methods, one being a descriptive study using qualitative methods and the other two being qualitative studies. 25% (n= 2) of the studies used cross-sectional methods, one being a cross-sectional analysis and the other being a cross-sectional study. 12.5% (n= 1) of the studies was a systematic review, 12.5% (n= 1) of the studies was a review of literature and the other 12.5% (n= 1) of the studies was a multiple assessment baseline design. The graph (Figure 2) clearly shows the main findings of the barriers from the 8 research articles which will be talked about in the discussion. 

Summary of Research
From the PRISMA diagram (Figure 1), this table below are the 8 articles/studies that are involved in this review. All of them discuss the barriers towards exercise for YP/C with cerebral palsy. They all specifically give barriers, some have the same, some haven’t different barriers that they have found. This table summarises the research that was found for this review:-
Summary of Eight Main Articles Relating to Exercise Barriers With Young People/Children With Cerebral Palsy
	Authors
	Title
	Study Design
	Study Aims
	Study Participants
	Main Findings

	Verschuren, O., Wiart, L., Hermans, D. and Ketelaar, M. (2012)
	Identification of facilitators and barriers to physical activity in children and adolescents with cerebral palsy
	Qualitative Study
	To explore facilitators and barriers to participation in physical activity and sport in youth with cerebral palsy 
	Children and adolescents with cerebral palsy
	The results of this qualitative study revealed a number of personal and environmental barriers and facilitators related to physical activity. The barriers that were found were organized into 4 categories: personal barriers; personal facilitators; environmental barriers; and environmental facilitators.

	Cleary, S.L., Taylor, N.F., Dodd, K.J. and Shields, N. (2019)
	Barriers to and facilitators of physical activity for children with cerebral palsy in special education
	Descriptive study using qualitative methods
	To explore the barriers to and facilitators of physical activity for YP/C with cerebral palsy in specialist schools
	73 participants (10 young people with cerebral palsy, 13 parents of children with cerebral palsy, 27 teachers, 23 therapists
	In this descriptive study using qualitative methods there were four main themes identified across the four groups of participants: school priorities; student factors; staffing and environmental resources; and roles and relationships. 

	Imms, C. (2008)
	Children with cerebral palsy participate: a review of the literature
	Review of literature
	To review research that examined the participation in activities of children who have cerebral palsy, in order to understand their extent of participation and the factors that influenced participation
	Children with cerebral palsy
	In this review factors most commonly identified as barriers to participation were social attitudes and the physical environment. 

	Rogers, A., Furler, B.L., Brinks, S. and Darrah, J. (2008)
	A systematic review of the effectiveness of aerobic exercise interventions for children with cerebral palsy: an AACPDM evidence report
	A systematic review
	To assess the evidence regarding the effectiveness of aerobic training interventions for children with cerebral palsy
	Children with cerebral palsy of any severity, aged 2 to 17 years
	This review stated that people with a physical disability have identified numerous barriers to participation in physical activities, including physical accessibility to exercise facilities, shortage of adapted exercise equipment, inability to pay for a fitness membership, and a lack of knowledge in the fitness and exercise professions about how to design an appropriate exercise program for specific disabilities.

	Mitchell, L.E., Ziviani, J. and Boyd, R.N. (2015) 
	Characteristics associated with physical activity among independently ambulant children and adolescents with unilateral cerebral palsy
	Cross‐sectional analysis
	This study aimed to quantify the contribution of physical, personal and environmental characteristics to physical activity among independently ambulant children with unilateral cerebral palsy 
	One‐hundred and two children with unilateral CP (52 males, 50 females; 52 right hemiplegia; mean age 11y 3mo, range 8–17y
	This analysis found out that previous research has identified a lack of access to transportation, lack of time and financial restrictions as barriers to participation in physical activity in children with CP, which supports the current findings. Other potential barriers to physical activity are a lack of access to, or awareness of, appropriate sport and exercise opportunities in the community, such as clinics or sporting groups which cater to the needs of a child with a disability. 

	Keawutan, P., Bell, K.L., Oftedal, S., Davies, P.S., Ware, R.S. and Boyd, R.N. (2018)
	Relationship between habitual physical activity, motor capacity, and capability in children with cerebral palsy aged 4–5 years across all functional abilities
	Cross-sectional study
	To investigate the relationships between HPA, sedentary time, motor capacity and capability in children with CP aged 4–5 years
	Children with cerebral palsy aged 4–5 years.
	This study found out that there are many factors to consider including access to physical activity opportunities, environmental barriers and child and family motivation to engage in physical activity. Various personal and environmental factors impact their ability to participate in physical activity such as experiences, enjoyment, parental awareness of benefits of physical activity, pain, fatigue, lack of opportunities for sport and physical activity.

	Lauruschkus, K., Nordmark, E. and Hallström, I. (2015)
	“It’s fun, but…” Children with cerebral palsy and their experiences of participation in physical activities
	Qualitative study
	To explore the experiences of children with cerebral palsy regarding participation in physical activities, and to describe facilitators and barriers
	16 children with cerebral palsy 8–11 years old
	This study describes barriers to being physically active, divided into the sub-categories “Getting tired and experiencing pain”, “Something being wrong with my body”, “Being dependent on others”, “Not being good enough” and “Missing available opportunities”.

	Fauzi, A.A., Khayat, M.M., Sabirin, S., Haron, N., Mohamed, M.N.A. and Davis, G.M. (2019) 
	Structured home-based exercise program for improving walking ability in ambulant children with cerebral palsy
	Multiple assessment baseline design
	To investigate outcomes after 8 weeks of a structured home-based exercise program (SHEP) for improving walking ability in ambulant children with cerebral palsy 
	11 children with cerebral palsy (7 males and 4 females, mean age 10 years 3 months)
	Obstacles include personal, social and environmental barriers, as well as financial or time constraints. 


(Table 2: Summary of Eight Main Articles Relating to Exercise Barriers With Young People/Children With Cerebral Palsy).

The graph below shows the main findings of these 8 articles

Findings From Articles- Exercise Barriers Towards Young People/Children With Cerebral Palsy Participation Graph
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(Figure 2: Graph Displaying Findings From Articles- Exercise Barriers Towards Young People/Children With Cerebral Palsy Participation Graph).

	This graph shows that personal and environmental factors were identified the most (7 times) in all the 8 articles. Equipment barriers were mentioned the least (1 time). These factors were each mentioned twice; opportunities; time; lack of knowledge; social; relationships; school. Finally, financial and accessibility factors were identified 3 times as potential barriers. Graph findings are described fully below:-

Personal barriers
	In the Verschuren et al. (2012) study, the results showed a number of personal barriers and facilitators related to participation towards exercise. The themes that were found for the personal barriers were one, the actual physical ability of the child, two, the child-related psychological factors, Castelli et al. (2007) suggests that exercise can increase balance both physically and mentally, so these are known as barriers in the Verschuren et al. (2012) study. The other factor was related to parents, the study was not clear, but this could be parents are not confident in them doing the exercise or cannot transport them to where they need to be to exercise. Another study from Keawutan et al. (2018), found that child and family motivation is a barrier that affects the engagement in exercise. Various personal factors impact the children/young people’s ability to participate in physical activity such as their enjoyment, parental awareness of benefits of physical activity, pain and fatigue. Looking back at Dodd et al. (2002) who describes that children/young people with cerebral palsy suffer with muscle stiffness. From the study (Keawutan et al., 2018) it outlines that pain and fatigue is a barrier, which is probably because of the stiffness they have. This also links to the study (Lauruschkus et al., 2015) who emphasises that children/young people with cerebral palsy have barriers such as getting tired and experiencing pain or something being wrong with my body. From the same paper (Lauruschkus et al., 2015), it says that a barrier is that they feel they are not good enough. Lastly, Fauzi et al. (2019) states that obstacles include personal factors but did not state what they specifically were. 

School barriers
One study mentioned school barriers but two factors towards it. This paper was by Cleary et al. (2019),  they identified that school schedule and staffing levels were factors for barriers towards participation with children/young people with cerebral palsy.
 
Environmental barriers
Verschuren et al. (2012) study, revealed a number of environmental barriers and facilitators related to exercise. These barriers were social environ-ment, which was not stated but could mean if their friends are there etc. and facility/program factors, which again was not stated but could mean they haven’t got good enough facilities, or that they don’t have any clubs that are available to attend to. Another study which is from Fauzi et al. (2019), identified various barriers, one of them being environmental factors. They did not specify what came under them barriers just left it broad as ‘environmental’ obstacles. Imms, C (2008) review found out that the factors most commonly identified some barriers towards participation were the physical environment. They identified only emergent understandings of the naturally occurring changes in the participation of children/young people with cerebral palsy that come with increasing environmental demands. They concluded that future research designs must be done to further our knowledge. The Keawutan et al. (2018) study found out that there are many factors to consider including environmental barriers. The environmental factors affect the children/young people’s ability to participate in physical activity such as experiences, it was not identified what it was meant by experiences.

Relationship barriers
Cleary et al. (2019) study identified four main themes across the four groups of participants they researched into. Two of these themes were one, roles and relationships, which was not stated. The other theme was positive relationships which was not identified also.

Social barriers
Imms, C. (2008) review identifies various barriers one of them being social attitudes. This was not discussed in the review. This review concluded that future research designs are needed to further our knowledge. Fauzi et al. (2019) found out various barriers one of them being social barriers, again was not identified as what this was meant. 

Accessibility barriers
Rogers et al. (2008), this review stated that people with a physical disability have identified numerous barriers to participation in exercise, including physical accessibility to exercise facilities. This analysis found out that previous research has identified a lack of access to transportation, and they also backed it up by finding other potential barriers such as lack of access to. 

Equipment barriers
Cleary et al. (2019), this paper identified four main themes across the four groups of participants one of the themes was specialised equipment. This review stated that children/young people with cerebral palsy have identified numerous barriers to participation in exercise shortage of adapted exercise equipment. 

Financial barriers
Rogers et al. (2008), this review identified numerous barriers to participation including the inability to pay for a fitness membership. Fauzi et al. (2019) found barriers including financial constraints, but was not specific to what this meant. Mitchell et al. (2015), this analysis found out that previous research has identified financial restrictions as barriers to participation.

Lack of knowledge barriers
Rogers et al. (2008), this review stated that children/young people with cerebral palsy have identified numerous barriers to participation in exercise, including a lack of knowledge about the fitness and exercise professions about how to design an appropriate exercise program for specific disabilities.

Time barriers
Mitchell et al. (2015), this analysis found out from previous research that a lack of time is known as a barrier to participation in exercise in children with cerebral palsy. Also, Fauzi et al. (2019), found that barriers include time constraints. 

Opportunities barriers
Mitchell et al. (2015), this analysis found out that previous research has identified potential barriers to exercise appropriate sport and exercise opportunities in the community, such as clinics or sporting groups which cater to the needs of a child with a disability. The Keawutan et al. (2018) study also found out that there are lack of opportunities for sport and physical activity.

Discussion
This review summarises research examining the barriers towards participation in children/young people with cerebral palsy. Studies represented a range of barriers, and some even mentioning ways to overcome them. There was a theme of repetition across studies/research because most of them came out with the same findings. For example, seven times personal and environmental factors were identified as barriers in the eight articles. Other factors such as opportunities, time, lack of knowledge, social, relationships and school, were identified twice each in the 8 articles. Equipment barriers were mentioned in one article and financial and accessibility factors were identified three times as potential barriers. An important strength of this review was the inclusion of studies that used objective (e.g. young people with cerebral palsy, barriers towards participation) and subjective (parents, childrens, teachers, therapists opinions) factors. Further studies on this topic know the physiology of cerebral palsy (Krigger, (2006) and Rosenbaum et al. (2007)), but mention nothing about how exercise is so beneficial for them. If studies such as Reichman et al. (2008), Reinehr et al. (2010), Ekeland et al. (2004) and Rone-Adams et al. (2004), who all discuss how important exercise is for disabled children/young people, why are there still so many barriers (just from 8 articles, 11 main barriers were found) towards participation to this day? 
These findings/evidence shows that the barriers towards exercise for children/young people with cerebral palsy are mostly personal barriers and environmental barriers, personal barriers can’t really be helped because it is because of physical and mental reasons. Where on the other hand, this can be helped because there should be more sports such as boccia and wheelchair basketball (Rogers et al., 2008), so the people who can’t walk, etc. can still join in. So there should be more opportunities for people (which is also a problem as there aren't enough opportunities for people as the research suggests above). To help with the mental barriers, maybe there should be special classes for yoga etc, that help with well-being specifically for children/young people with cerebral palsy. This is because exercise is supposed to improve the ability to concentrate (which could then take their mind off mental health problems) (Fedewa and Ahn, 2011). This shows that people need to be educated on this topic more because if they have the knowledge they would know that exercise could help them with these factors. For environmental barriers, this is mostly just about getting the best coaches in to coach the sessions, being enthusiastic and understanding their needs, they need good facilities, and good people around them to gain good experiences (Maltais et al., 2014). But it could also be that they had a bad session in a place before (which could lead them to not wanting to do the session), or could be that they had fallen over doing a certain exercise in the past (which would also lead them to not wanting to do the session).
Other factors were found as well such as school, relationships, social, accessibility, equipment, financial, lack of knowledge, time and opportunity barriers. School barriers could signify (they didn’t elaborate on what these factors mean) that school schedule, as in they only like doing exercise at certain times and they have no choice when they have a P.E lesson. Also staffing levels could mean, maybe they are not qualified to coach certain sports, or that they haven’t got enough staff to support the children/young people while exercising. Relationship barriers were one, roles and relationships, which could be known as if they haven’t got their friends in the session etc. Two, positive relationships, this could be the coaches/teacher attitude towards them, maybe if they are not enthusiastic or nice to the children/young people it will make them not want to join in. Social barriers could mean how well they socialise, have they got their friends there etc (Darcy, Ollerton and Grabowski, 2020). Accessibility barriers could be if there are ramps for wheelchairs etc. Mitchell et al. (2015), or so they can get to where they need to be by certain transport etc. Equipment barriers meaning, standing equipment, stool scooters etc. Rogers et al. (2008). Research shows that there isn’t enough specialised equipment for children/young people with cerebral palsy, and that is one of the barriers that is stopping them from exercising. Financial barriers meaning that people can not afford a gym membership, where you could go to clubs/swimming etc. There should be clubs where it is free to attend to every week, as it is so important for children/young people with cerebral palsy to exercise (Kang et al., 2007). Lack of knowledge barriers research shows that there should be more coaches who specialise in disabled sports, and then have a good knowledge of different ideas on how they can exercise. Time barriers just mean that there is not enough flexibility of club times in communities or enough exercise going on in schools. Opportunity barriers mean that there should be more clubs in the area for disbaled children/young people.

Conclusion
	This paper has identified from previous research that there are still barriers towards exercise for children/young people with cerebral palsy. Suggesting that further research needs to be done on how to overcome the barriers is essential. Barriers such as lack of opportunities, lack of specialised equipment, lack of knowledge etc. can be sorted by more funding etc. So, this review has made it clear that something needs to be done in order for children/young people with cerebral palsy to have the opportunity/choice to exercise if they want to.
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Appendix
	     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	20
	

	





	
	

	
	
	

	2. Knowledge and Understanding Skills

	10
	

	





	
	

	
	
	

	3. Cognitive and Intellectual Skills

	40
	

	





	
	

	
	
	

	4. Practical Application Skills

	10
	

	





	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	10
	

	



	
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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