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Abstract

This study was carried out to evaluate the effects of rebound therapy on children with motor coordination difficulties, as there is little evidence within the literature to support its effectiveness as an occupational therapy intervention with this client group.

A descriptive method was used for the study, by the use of postal questionnaires to collect of both quantitative and qualitative data.  The study involved a small sample of 8 parents/guardians of children who had previously been diagnosed as having motor coordination disorder and who had participated in rebound therapy as part of an occupational therapy intervention programme. 

The results suggest that the majority of children received some benefits from participating in rebound therapy, in the areas of functional activity and confidence/self-esteem.
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INTRODUCTION

1.1 Background Information.

Rebound therapy is the term used to describe a programme of movement, which involves a teacher with an individual participant on a trampoline. Rebound therapy was further developed by a head teacher at a special needs school in Cleveland, Eddy Anderson (1998), who continually emphasised that rebound therapy is not trampolining. He maintained that rebound has limitations on the range of movement and height of bouncing performed by the participant. The simple activity of bouncing on a trampoline enables the child to become aware of his/her own body position in space. It can also help to develop balance and coordination and improve the child’s muscle tone and body posture. Rebound can also promote self-esteem and confidence. It is a good form of exercise and can improve physical fitness. Children who participate in rebound therapy recognise it as a fun activity, which helps to develop communication skills by increasing eye contact and vocalisation.

A high percentage of children receiving occupational therapy intervention require sensory integration. Dr A. Jean Ayres is a pioneer of sensory integration theory and treatment techniques was credited with identifying:

“ Sensory integration as the brain’s process of organising and interpreting information from the senses of balance, gravity, position, movement, touch, smell, taste, vision and hearing.” 






(Inamura, 1998 p.5)

 Ayres identified that the act of jumping on a small trampoline whilst playing soft music with a steady, moderate beat to set the pace, assists the child in improving balance reactions, increases body awareness and improves processing of the vestibular system. The vestibular system provides information about space and direction of movement. Shumway-Cook and Woollacott (1995 cited in Inamura 1998) further indicate that, “ motor planning is influenced by the environment and the task at hand” (p. 8).

“Motor coordination refers to the child’s ability to organise, plan and carry out a new or unpractised motor task”. (Fink 1989 p.163). The child with poor motor coordination skills may present as being clumsy, accident prone or messy and figures out the task demands cognitively in compensation for lack of accurate sensory information. The child may be verbally manipulative as to avoid having to perform a task. Also the child can be observed to imitate the action of another child rather than trying to initiate the activity him/herself. “Motor planning is an important component of praxis which is imitated or copied” (Ayres, 1979 cited in Inamura 1989 p. 10).

“The action of components of praxis and motor control include the ability to programme an action, initiate an action, organise the movement into a coherent unit that fits the demand of the task and finally activate the necessary muscle to execute the action.”






(Inamura, 1989 p. 9)

The above statement can be related to rebound therapy by the teacher verbalising an action e.g. in instructing the child to perform 3 controlled jumps on the trampoline and then stop. Once the child has mastered this manoeuvre a more complex action may be introduced. The gentle rhythm of the trampoline can encourage relaxation of the muscles and reduce excessive muscular spasms of a motor impaired child. Poor motor planning and coordination is also shown in a child diagnosed with developmental coordination disorder. Developmental coordination disorder (DCD) previously, referred to as dyspraxia, is defined by the Dyspraxia Foundation as “an impairment of immaturity of the organisation of the movement” (Lee and Smith, 1998 p. 276). Developmental coordination disorder has also been described as clumsy child syndrome, mild motor problems, in coordination, developmental apraxia, perceptual motor dysfunction and minimal brain dysfunction. DCD can have serious consequences for a child’s social, emotional and educational function. Signs of dyspraxia may suggest a decrease in cognitive abilities, however, disorder in motor planning or ideation can often be the result of a sensory processing deficit rather than a cognitive dysfunction. 

International literature searches have been carried out over the past 25 years and found only 10 studies relating to the treatment of DCD, none of which were carried out in the UK. This as implications for occupational therapy interventions as clinical governance requires the use of evidence- based practice (EBP). Several Department of Health documents (Department of Health 1997, 1998a 1998b) focussing on quality in the National Health Service have set out clear directions and mechanisms to ensure the quality and effectiveness of clinical services, Evidence based practice is one of the mechanisms for achieving this. Gray (1997 cited in Roberts and Barber 2001) define evidence based practice as:

“Evidence based clinical practice is an approach to decision making in 

which the clinician uses the best evidence available, in consultation with 

the patient, to decide upon the option which suits that patient best” 

( p.223).

Sackett et al (1996), Bury (1998), Taylor (2000) (cited in Curtin and Jaramazovic 2001) state that:

“Evidence based practice is accepted as the way for the medical profession and the professions allied to medicine to be more accountable in the interventions they provide.” (p.214) 

The present study, although small scale with a sample of 8 participants is designed to obtain information on the effectiveness of children with motor coordination difficulties. This will serve to inform further practice and the use of rebound therapy as an intervention with this client group.

1.2 RESEARCH QUESTIONS

· Does participating in several sessions of rebound therapy nave an effect on a child’s functional performance?

· Does participating in rebound therapy have an effect on psychological well-being of children with motor coordination difficulties?

· Is rebound therapy effective with children with motor coordination difficulties?

1.3 OBJECTIVES

· To investigate the effects of rebound therapy on children with motor coordination difficulties. 
1.4 HYPOTHESIS

Rebound therapy will have a positive effect on a child with motor coordination difficulties.
LITERATURE REVIEW

 2.1 Introduction

The literature review is divided into the four sub headings of Developmental coordination disorder (DCD), Sensory integration, Rebound therapy and clinical governance.

2.2 Developmental Coordination Disorder (DCD)

Cermak, Gubbay and Larkin (2002) state that  “The concept of developmental motor problems has been discussed for over 100 years” (p.2). Throughout the years there have been many terms used to describe or label a child with specific problems in motor control and motor organisation. These include developmental dyspraxia (Ayres 1972), clumsy (Gubby 1975; Henderson and Hall 1982), perceptual-motor dysfunction (Henderson 1994),” physically awkward and poorly coordinated” (Cratty 1994 cited in Willoughby and Polatajko 1995 p.787). Some of these terms continue to be used in present practice. In the United Kingdom, there is a general consensus among professionals that such terms are subsumed by the umbrella term of developmental coordination disorder. Although Chu (2002) recognises that developmental dyspraxia is one of the subtypes of developmental coordination disorder, he comments that:

“unfortunately in the UK, different professionals and organisations have used the term developmental dyspraxia loosely leading to confusion of the actual meaning of this specific childhood disorder” (p.3).

Developmental coordination disorder is the most recent term used and is defined in the revised third edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM -IV) of the American Psychiatric Association (1987).

  Wiart and Darrah (2001) describe developmental coordination disorder as:

 ‘’A marked impairment in the development of motor coordination [that]…interferes with academic achievement or activities of daily living’’.

                                                                                                        (p.279)

This is supported by Cratty (1986 cited in Willoughby and Polatajko 1994) who stated that:

“DCD is identified when a child demonstrates motor coordination that 

is markedly below the chronological age and intellectual ability of the

child and interferes significantly with academic achievement or activities 

of daily living.”  (p.787).

It is estimated that 8% to 15% of the general elementary school population have such motor coordination problems (Cratty 1986 cited in Willoughby and Polatajko 1994 p.787). This is supported by (Henderson & Hall, 1982; Schoemaker, 1992;Van Dellen, Vaessen, &Schoemaker, 1990) (cited in Geuze and Borger 1993 p.10)  “the estimated prevalence in the regular school population is about 5%, dominantly boys”. Willoughby and Polatajko (1995 p.787) also state that more males than females are affected.” In the United Kingdom, it is believed to affect around 10% of the general population, with 4% having significant difficulties” (Chu 2002 p.3).

 Problems presented by children associated with developmental coordination disorder as described by Henderson & Hall, (1982 cited in Geuze and Borger) are everyday activities such as tying shoelaces, buttoning, hopping, and catching. Benbow (1995) suggests that handwriting is often problematic as children reach school age. ‘The London Consensus’ (Fox and Polatajko 1994) highlighted that there is a strong association with sports avoidance and poor physical fitness. Schoemaker and Kalverboer (1994 cited in Henderson and Barnett (1998 p.461) “demonstrated that even as young as six, children lack confidence in their physical competence”. In some cases this has had an impact on the child’s social and emotional well-being.  

Currently, children with motor coordination difficulties are:

“Identified at an early stage of development in order to receive timely and appropriate intervention. This is despite a lack of strong evidence to support early intervention”. (Wiart and Darrah 2001p.279).

There are ranges of standardised assessment tools that are currently used to diagnose developmental coordination disorder, including the Bruininks-Oseretsky Test of Motor Proficiency (BOTMP). This is a norm-referenced test of both fine and gross motor abilities. The complete battery of the BOTMP consists of 46 items, which are divided into eight subtests: running speed and agility, balance, bilateral coordination, strength, upper limb coordination, response speed, visual motor control, and upper limb speed and dexterity.

Other assessment tools include the Movement Assessment Battery for Children (ABC) (Henderson&Sugren 1992)(see appendix 1) which is also a norm-referenced test that consists of 32 tasks divided into four age bands: band 1, 4-6 years; band 2, 7-8 years; band 3, 9-10 years, and band 4,11-12 years. The tasks in each age band are similar, but become more difficult across age bands. They are divided into three sections: manual dexterity, ball skills and dynamic balance. The DCD Questionnaire, was, developed to measure coordination in children between the ages of 8 and 14 ½ years, and consists of a 17-item parent questionnaire. Wilson, Kaplan, Crawford, Campbell, Dewey, (1999 p.485). Payne (2002) named the most frequently used tests in line with tradition of paediatric occupational therapists as Movement Assessment for Children (ABC), Developmental Test of Visual Motor Integration (VMI) and the Goodenough Draw-a-man Test.

Mandich, Polatajko,Macnab and Miller (2001) highlight  that:

“Little is understood about the aetiology of developmental coordination disorder and treatment programmes have been driven by competing theories of motor development and motor skill acquisition”. (p.51).

Due to this lack of knowledge about the causes of developmental coordination disorder there is a resulting lack of evidences supporting any one particular treatment. The use of different approaches is recommended by Chu (1998), who accepts that occupational therapists need to apply different methods, in order to define the role of the occupational therapist within the paediatric setting.

 Treatment options are generally determined by the interest and preference of the practitioner. Mandich et al (2001) suggests that:

 “One of the most frequently used approaches is sensory integration” (p.55).

2.3 Sensory Integration

“Sensory Integration is the organisation of sensation for use. Our senses 

give us information about the physical conditions of our body and the environment around us. Sensations flow into the brain like streams flowing into a lake. Countless bits of sensory information enter our brain at every moment, not only from our eyes and ears, but also from every place in our bodies. We have a special sense that detects the pull of gravity and the movements of our in relation to the earth.”

(Ayres, 1979.p.5)

Ayres an occupational therapist in the U.S.A is a pioneer in the treatment of children with specific learning and motor organisation problems.

The theory of sensory integration is intended to explain problems in learning and behaviour in children, especially those problems associated with motor incoordination and poor sensory processing that demonstrates no evidence of central nervous system damage or any abnormalities (Fisher, Murray and Bundy 1991).

Although this theory is increasingly applied to other client groups it was previously based on and developed through work with children. (Soper and Thorley 1996).

There are five basic sensory systems, sight, sound, taste, smell and touch, these basic senses respond to external stimuli from the environment. However less familiar sensory exists within the body called, interoceptive, and tactile, vestibular and proprioceptive senses. Chu and Green (2001) describes the function of the proprioceptive system as giving information to the brain about where the body parts are and what they do, allowing automatic adjustment of the body and skill full manipulation. Children with poor proprioceptive processing dysfunction may present with stiff and uncoordinated movements appear clumsy and have regular falls. They may not be able to carry out a motor activity without looking at what they are doing. The vestibular system is the system that automatically coordinates the movements if eyes, head and body and provides information about where the body is in space. Is central in maintaining muscle tone, coordinating the two sides of the body (bilateral coordination) and holding the body and head upright against gravity. Dysfunction in this system may be indicated by low muscle tone. Chidren may fall over and frequently bump into objects. They crave movement stimulation and or have difficulty sitting still. (hypo-reactive vestibular system). Children may show intolerance to excess movement or become irritable when moved, dislikes games and sports (hyper-reactive vestibular system).

A child diagnosed with a developmental impairment such as developmental coordination disorder may present with similar characteristics.

 Fairgrieve (1996) states that:

 “In mainland U.K, children whose developmental coordination disorder appear to have a sensory integration base, form the largest group.” 

(p.454)

 However she highlights that there is increasing evidence to support the use of sensory integration with broader diagnostic groups.

“Sensory integration is one of the most extensively researched therapeutic approaches although neither the theoretical framework nor the application to therapy is universally accepted.” (p.452)

The Committee on Children with Disabilities (1985); Hoehn and Baumeister 1994; and Lever (1981)(cited in Vargas and Camilli 1999 state:

 “the concept of sensory integration has been the subject of criticism and controversy in the fields of neuropsychology, education and medicine”.

  Vargas and Camilli (1999) also suggest that “the efficacy of sensory integration treatment needs to be examined and compared with other treatment approaches” (p.189).

A study of the effectiveness of a combined sensory integration and perceptual-motor intervention with children with developmental coordination disorder was carried out by Davidson and Williams (2000). The aim of their study was to examine whether a 10-week occupational therapy intervention of combined sensory integration and perceptual motor training was still effective at a 12 month follow up among children with developmental coordination disorder. They discovered that this form of intervention “may be relatively ineffective at 12 month follow up” (p.497).

However another study carried out by Soper and Thorley (1996) on the effectiveness of an occupational therapy programme based on sensory integration theory for adults with severe learning disabilities indicated that:

‘’ A sensory integration based treatment can benefit this client group and concluded that ‘sensory integration based procedures can be effective in facilitating engagement with the social and physical environment and in addressing, for example, tactile defensiveness and problems of balance and posture.” (p.481)

Chu (Cited in Hong and Howard 2002) stated that:

“There is strong evidence in the literature that sensory integrative therapy may be effective; however, research evidence is not conclusive. As a result of a variety of methodological problems, many of the studies are open to criticism.”

                                                                                                         (p.150).

Sensory Integration is an approach to practice and as such must be adapted by the practitioner to meet the strengths and needs of the individual through the use of a variety of media. Ayres (1979) identified that jumping on a small trampoline whilst playing soft music with a steady, moderate beat to set the pace this will assist a child in improving balance reactions, increase body awareness and improve processing of the vestibular system. The use of the trampoline with children, a recently developed technique has incorporated a sensory integrative approach known as rebound therapy.

2.4 Rebound Therapy

Rebound therapy does not appear to be a new concept, as trampolines have been used within special education since the 1950’s (Smith and Cook 1990). This is supported by the Welsh Trampolining Federation (WTF) that highlighted in its training manual in 1996, on rebound therapy that it has been used since the 1950’s and 1960’s by Physical Education teachers in Special Education as part of the School Movement Programme.(cited in Greaves 2001 p.32)

Smith and Cook (1990) stated that: “Rebound Therapy is the use of a trampoline for people with special needs” (p.734).

At the Association for Chartered Physiotherapists working in Learning Disabilities (ACPPLD) National Conference in 1996 rebound therapy was described as the “therapeutic use of the trampoline as a means of improving gross motor skills and postural/balance mechanisms with people who have special needs”. (cited in Greaves 2001 p.33)

Anderson (1998), who further developed rebound therapy emphasised that rebound therapy is not trampolining. Smith and Cook (1990) support Anderson stating that:

“It is not gymnastic trampolining, but one method used to improve 

motor skills and help to meet other needs” (p.734)

Although physiotherapists, occupational therapists and other professionals regularly use rebound therapy as part of a treatment programme there appears to be little empirical evidence available on its effectiveness.

Heron (1996 cited in Greaves 2001) in her unpublished undergraduate study of rebound therapy observed that,” the clinical area in which rebound therapy has been most developed is with people with a learning disability” (p.33). Greaves (2001) also stated in that the main source of information on rebound therapy derives from literature relating to education in special needs. Hartley (1984) described how a film taken by the remedial Gymnast Congress in (1980) encouraged her use of a trampoline with children with cerebral palsy (p.34). However no objective measures were carried out scientifically to evaluate her study.  

 Smith & Cook (1990) and Anderson (1998) are both in agreement that controlled movement on the trampoline enable the child to become aware of his/her own body position in space (perception). Observable improvement can be achieved in balance and coordination, increase or decrease in muscle tone. Increased sensory stimulation to the skin, muscles and joints, by the multiple stimulation to the joints kinaesthetic awareness is improved. It was also noted to promote self-esteem, confidence and relaxation. Children who participate in rebound therapy recognise it as “a fun activity, which helps to develop communication skills by increasing eye contact and vocalisation”. (Smith and Cook 1990 p.734).

Occupational therapists regularly use rebound therapy as part of an intervention programme with children with developmental coordination difficulties. Lloyd (2002) who carried out a recent pilot study looking at the effect of rebound therapy on adults with moderate and profound learning disabilities stated:

“some of the literature available claims success of rebound therapy into the field of challenging behaviour.” (p.122)                                                                                                 

The results of her pilot study highlighted that rebound therapy had a positive effect, especially those with moderate learning disabilities. Although her findings were generalised due to the small sample group in the study. Lloyd commented that the study had implication for future research.

 Little evidence on rebound therapy used, as an intervention is available, and no literature on the clinical studies with specific client groups that were scientifically evaluated. This lack of research base intervention may have great impact on occupational therapy practice in providing a quality of service within clinical governance. 

2.5 Clinical Governance

“Clinical governance was introduced to ensure that health services are of the best possible quality and that poor practice is identified and stopped”.   

                                                                              (Sealey-Lapes, 2000. p.515)     

Gibson and Ward (2000) state that:

“clinical governance requires health authorities, primary care groups and acute trusts to develop new skills to deliver improved standards of care”. 

                                                                                                  (p.532)                                                                                          

 Improvements can be made by applying relevant national guidelines and using clinical audit (Sealey-Lapes 2000).Bannigan (2000 ) states that:

“The Government is using the National Institute for Clinical Excellence (NICE) and National Service Frameworks to set quality standards. The framework emphasises professional self-regulation and recognises that the professional body has an instrumental role in promoting a culture within a profession where poor practice can be discussed.” 

               ( p.526)

Individual therapists need to recognise that they are responsible and accountable for their own clinical practice. With yhis consideration, clinicians can ensure the appropriateness of their interventions by the use of evidence-based practice. Muir Gray, (1997cited in Roberts and Barber, 2001) defines this as:

“Evidence-based clinical practice is an approach to decision making in 

which the clinician uses the best evidence available, in consultation with 

the patient, to decide upon the option which suits that patient best.” (p.223) 

This is in line with the requirements of Clinical Governance and is also a requirement of the occupational therapy profession.  Standard 5.4.4 of the ‘Code of Ethics and Professional Conduct for Occupational Therapists’ states:

“Occupational therapists have a duty to ensure that wherever possible 

their professional practice is evidence based and consistent with

established research findings.” 

(College of Occupational Therapists, 2000 p.13)

As a result, the lack of researched evidence on the effectiveness of rebound therapy with children with developmental coordination disorder has great implications for those therapists who are currently using the technique as a regular component of a holistic therapy programme.

METHODOLOGY

3.1 Research Design
The study was evaluation of the effects of rebound therapy on children with motor coordination difficulties. A descriptive method was used for the study with the collection of both quantitative and qualitative data. According to Polgar &Thomas (1996):

“Qualitative field research is particularly relevant in professional areas such as occupational therapy, nursing or family medicine where a personal closeness and understanding between health professionals and the client is an essential part of the therapeutic process”. 

                                                                                      (p.116)

Data collection was by postal survey using a feedback questionnaire. Robson (1993) defines a survey as “a collection of information in standardized form from groups of people” (p. 40). Parent/guardian of children who had previously received occupational therapy were asked to complete the questionnaire. This method aims to:

“collect data on facts, knowledge, attitudes, beliefs and options when it is carefully prepared, constructed and administered”.








(Parahoo 1997.p.278)

3.2 Participants

Participants were identified by the method of purposive sampling. This form of sampling was felt necessary in this case due to the small number of children that fit the inclusion criteria.

‘The principle of selection in purposive sampling is the researchers judgement as to typicality or interest. A sample is built up which enables the researcher to satisfy her specific needs in a project’.

 (Robson 1993.p.140) 

Participants included in the study were provided by the researcher liasing with a senior paediatric occupational therapist within a local community paediatric occupational therapy department who was involved in the assessment process of the children participating in the study, to determine the appropriateness of each child in relation to the aims of the study. Following this procedure 15 children were identified as being appropriate to participate within the study. The feedback questionnaire was shown to the occupational therapist to gain clarification and appropriateness of the content of the questionnaire.

The children selected all attend mainstream school within the catchment area of a city in South Wales. Ages ranged from 5 –16 years and of mixed gender. All the children had previously been recognised as requiring rebound therapy. An occupational therapist, physiotherapist and a paediatrician had diagnosed the children as having motor coordination difficulties following joint assessment in DCD clinic. The children were assessed using the Movement Assessment Battery for Children (ABC)(Henderson & Sugden 1992). This is a standardised test used in the identification of children with movement disorders Wilson et al (1999). Rebound therapy has been part of their occupational therapy programme within the past two years. Children with behavioural difficulties for example, attention deficit disorder, autism, severe impairment, respiratory problems, suffer vertigo, blackouts or nausea, epilepsy, spinal cord or neck problems, open wound, friction effects on the skin, unstable or painful joints were all excluded from this study due to their inappropriateness to participate in rebound therapy. 

3.3 Instrument of Data Collection

The instrument of data collection was a short postal questionnaire (see appendix 2).  “Questionnaires can be relatively economic method, in cost and time, of soliciting data from a large number of people”.(Walliman 2001 p.237). Although this study has a small sample group, the research was covering a wide geographical area and this method was the easiest and quickest form of gathering information. However, Welliman (2001) recognises that ” the most serious problem with postal questionnaires are the rate or responses is difficult to predictor control” (237).

Questions were divided into two parts; the first part of the question was designed to obtain quantative data by offering multiple chose answers of (yes/no/don’t know). Allocated space under each multiple-choice question to encourage further responses from the participants used a qualitative method. The wording of the five questions followed the criteria associated with motor impairment. Question 1 asks if there have been any noticeable changes in the child’s balance/coordination. Question 2 asks for noticeable changes in handwriting and question 3 highlights changes in tying shoelaces, fastening buttons, doing up zips and putting on clothes. These three questions relate to the child’s functional activities. Question 4 is related to the child’s confidence/self-esteem. Question 5 refers to the child’s willingness to engage in physical activities. These final two questions are related to the child’s psychological well-being.

3.4 Pilot Study

A pilot study was carried out with one parent of a child who met the inclusion criteria as requiring rebound therapy and had previously participated in rebound therapy. The feedback questionnaire was provided by the student personally and explained to the parent. The parent was encouraged to give verbal feedback on the presentation and content of the questionnaire, following which minor adjustments were made to the wording of the questions as original questions were felt to be leading to positive bias.

“Piloting is the process whereby you try out the research techniques and methods which you have in mind, see how well they working practice, and if necessary modify your plans accordingly”. 

             




Blaxter et al (1996 p.121)


3.5 Procedure

Initially after selection the children’s details were checked on the main occupational therapy database to ensure that questionnaires were posted to the correct address. Questionnaires were posted with a self-addressed envelope so as not to incur expenses to the participants, accompanied with a letter of consent to be signed by the parent/guardian agreeing to participate within the study (see appendix 3).  An information sheet was also supplied explaining the aims of the study following the format and the requirements of the Local Trust Ethics Committee. The information sheet concluded with the name of the researcher and a contact telephone number (see appendix 4).

Due to a shorter time schedule participants who responded within one month of posting the questionnaires were included in the study and responses analysed. There were 9 responses received (69% response rate). 8 respondents completed the questionnaire (53%) participated in the study. 1 respondent (6.7%) replied by letter explaining why there child was unable to participate. 6 invited participants did not respond (40%) excluded from the study.

3.6 Analysis of Data

Information from the questionnaire obtained qualitative and quantative data. Qualitative data was analysed using a coding system to identify emergent themes and sub themes in the responses, prompted by the request for additional comments

Robson (1993) defines a code as:


‘A symbol applied to a group of words to classify or categorise them ‘

                                                                      


(p.385)

Analysis was facilitated by the use of flow charts, (see figures 1&2) which Robson (1993) supports:

‘Layouts, plans, maps and diagrams are visual representations which can form useful display tools in qualitative analysis’.

                                                                               (p.392)

Quantatative data obtained from multiple chose aspect of the questionnaire (yes/ no/ don’t know) responses were analysed by the formulation of tables that illustrated the total number of (yes/ no/ don’t know) responses for each individual question. (see tables1-5). No further statistical analysis was performed due to the small number or participants.

3.7 Ethical Considerations

The study required ethical approval, which was granted from the University College of Medicine Undergraduate Research and Ethics Committee, the Code of Ethics and Professional Conduct for Occupational Therapists (College of Occupational Therapists2000) was adhered to throughout the study. All participants were required to sign a consent form using the format specified by the appropriate Health Authority Local Research Ethics Committee before the study commenced. The research protocol was also submitted for approval to the Local Trust Ethics and only implemented after meeting all requirements.

                                               RESULTS

 Responses to questions 1-5 seeking to elicit information about the child’s progress are presented in tables 1-5 as descriptive statistics. 

All responses can be identified by the bracketed information following each quote. The letters represent the questionnaire each of which were allocated a letter, from A-H, to aid in data analysis. The number corresponds to the appropriate question. 

4.1 QUESTION 1.
Have there been any noticeable changes in your child’s balance/coordination?

Table 1: Responses to Question 1

	RESPONSE
	NUMBER OF RESPONDANTS

	YES
	6

	NO
	2

	DON’T KNOW
	0


Some of the respondents commented on the motor coordination of the child stating that:’ He appeared to be less clumsy immediately after the rebound therapy’, (C.1) ‘He has more balance and coordination’. (D.1) One respondent had not noticed any specific changes in coordination and stated: ‘I have not noticed anything specific’. (A.1)

4.2 QUESTION 2.
Have there been any noticeable changes in your child’s handwriting?

Table 2: Responses to Question 2

	RESPONSE
	NUMBER OF RESPONDANTS

	YES
	5

	NO
	3

	DON’T KNOW
	0


Varying evaluations were made of changes in handwriting in that some of the comments indicated: ‘slight improvement tidier’, (E.2) while others commented,

‘None whatsoever,’(D.2) Still the same’. (F.2)

4.3 QUESTION 3.

Has there been any change in the following activities?

Table 3: Responses to Question 3

	
	NUMBER OF RESPONDANTS

	ACTIVITIES
	YES
	NO
	DON’T KNOW

	Tying Shoelaces
	6
	2
	0

	Fastening Buttons
	5
	2
	1

	Doing up Zips
	5
	2
	1

	Putting on Clothes
	4
	4
	0


More respondents indicated change in 3 out of the 4 activities (tying shoelaces, fastening buttons, doing up zips) with the fourth activity (putting on clothes) receiving equal positive and negative responses. Comments included:

‘Major improvements in laces, buttons, zips and dressing is quicker’, (D.3) ‘Laces much easier, finds it easier to use clothing without buttons’, (E.3) ‘these were never problem areas for (childs name)’. (A.3) The third comment suggests that no improvement was noticed after rebound therapy, as the activities were not highlighted as a difficulty prior to participating in rebound therapy. 

4.4 QUESTION 4.
Have you noticed any changes in your child’s confidence/ self-esteem?

Table 4: Responses to Question 4

	RESPONSE
	NUMBER OF RESPONDANTS

	YES
	5

	NO
	2

	DON’T KNOW
	1


Several respondents indicated that the child’s self worth had improved stating:

‘A lot more self confident, which is lovely to see’, (C.4) ‘More confident in general’ (B.4). One of the respondents was unable to give a definite answer stating:

‘Difficult to say (Childs name) has recently transferred to comprehensive school, this has had an impact’ (A.4)

4.5 QUESTION 5.
Has there been a change in your child’s willingness to engage in physical activity (e.g.) play sport?

Table 5: Responses to Question 5

	RESPONSE
	NUMBER OF RESPONDANTS

	YES
	5

	NO
	2

	DON’T KNOW
	1


The majority of the responses indicated that the child was more willing to participate in physical activity one respondent commented: ‘he appears more willing to try at school’. (C.5). However another respondent highlighted that physical activities were not an identified problem stating:‘ (CHILDS NAME) still plays rugby but is more aware of his difficulties re:other sports’. (A.5)‘ he is always willing to engage in sports’. (D.5)
4.6 Thematic Analysis of Responses

Further qualitative analysis of the comments of the respondents identified several emerging themes and sub-themes. These are illustrated in figures 1 and 2.

Two emerging themes were identified, the first theme illustrated in figure 1of functional ability relates to questions 1-3 of the questionnaire as these questions correspond to the functional activities performed by the child and are areas of difficulty associated with motor coordination difficulties.  Five sub themes emerged from the responses, the first one being sustained improvement as comments indicated:  Much improvement’ (G.2) ‘Slight improvement, tidier’ (E.2).

These identified that positive improvements had been noticed since the children had participated in rebound therapy. However some of the respondents suggested that although improvements were evident after participating in rebound therapy the child showed sings of regression once rebound therapy had stopped. This suggested the following sub theme of temporary improvement. One respondent stated: ‘Yes, but noticed a decrease since Rebound finished’. The third and forth sub themes of no improvement and previous ability were identified as some respondents commented ‘None, still messy’ (C.3) and ‘Find it easier to use clothing without buttons’ (.E.3) The first response stated that there was no improvement in the child’ handwriting since participating in rebound therapy. Although the second response was no to the question it also suggested that the child did not use buttons and it is uncertain whether the child has improved or not with this functional activity. One respondent commented that: ‘Could do this before Rebound’ (B.3) identifying that rebound therapy had no positive effect on the child, as he was previously able to carry out the activity. The final sub theme ambiguous relates to respondent’s comments ‘Slightly’ (B.2) and ‘very slightly’ (A.2) as these comments did not specify whether there was a positive or a negative change in the child’s functional ability.

The second theme confidence identified from questions 4and 5 of the feedback questionnaire corresponded to the psychological impact of motor coordination difficulties on the child. Three sub themes emerged the first one was improved as respondents stated that the child was: ‘Generally more confident’  (G.4) and ‘He seems a lot more confident’  (F.1). The second sub theme previous ability was informed by comments that stated: ‘These were never problem areas for (child’s name)’ (A.3) and ‘He’s always willing to engage in sports’ (D.5). This indicated in the functional theme that these are not issues for the child. The final sub theme that emerged was that of ambiguous. One respondent stated that the child: ‘Dislikes all sports’ (G.5). This statement refers to likes and dislikes whereas question 5 refers to willingness to engage in physical activity, as shown in the response ‘Still plays rugby but is more aware of his difficulties re:other sports’ (A.5).
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	THEME
	SUB-THEME
	CODES

	
	
	

	
	
	

	
	
	‘Much improvement’ (G.2)

	
	
	

	
	Sustained Improvement
	

	
	
	‘Slight improvement, tidier’ (E.2)

	
	
	

	
	
	

	
	
	

	
	
	‘But since therapy stopped has partially reverted back’ (G.2)

	
	
	

	
	Temporary Improvement
	

	
	
	‘Yes, but noticed a decrease since rebound finished’ (G.3)

	FUNCTIONAL
	
	

	ABILITY
	
	

	
	
	

	
	
	‘None still messy’ (C.2)

	
	
	

	
	No Improvement
	

	
	
	‘Find it easier to use clothing without buttons’ (E.3)

	
	
	

	
	
	

	
	
	

	
	Previous Ability
	‘Could do this before’ (B.3)

	
	
	

	
	
	

	
	
	

	
	
	‘Slightly’ (B.2)

	
	
	

	
	Ambiguous
	

	
	
	‘Very slight’ (A.2)


	FIGURE 2:      THEMATIC ANALYSIS OF FEEDBACK QUESTIONNAIRE
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DISCUSSION

5.1 Introduction

 Rebound therapy is regularly used by occupational therapists as part of an occupational therapy intervention programme. Its effects are of interest as literature has demonstrated little evidence to support its effectiveness. This has directed the present study. The discussion will consider the results of the feedback questionnaire in relation to the literature review focusing on each of the research questions. 

· Does participating in several sessions of rebound therapy have an effect on a child’s functional performance?

· Does participating in rebound therapy have an effect on the psychological well-being of children with motor coordination difficulties?

· Is rebound therapy effective with children with motor coordination difficulties?

5.2  Does participating in several sessions of rebound therapy have an effect on a child’s functional performance?

This question may be answered by referring to questions 2 and 3 of the feedback questionnaire.

Q2. Has there been any noticeable change in your child’s handwriting?

Varying evaluations were made in changes of handwriting comments included:

 ‘’Slight improvement, tidier’’  (E2).‘’Still the same’’ (F2).‘’Much improvement’’ (G2).

Although the responses to question 2 indicated a positive change, it is difficult to identify how specifically rebound therapy has effected handwriting. Comments were generally phrased and included:

‘’Slight’’ (B2) and ‘’Slight improvement tidier’’ (E2).

 These comments suggest improvement but do not explain where the improvements are. The child may have improved in the forming of letters making the Childs handwriting appear to be more presentable, but this may require a great deal of effort and concentration. The answers do not take into consideration the speed of handwriting, which would be important in relation to the child’s academic performance, keeping up with other children in the class. Observation of the child’s handwriting prior to participating in rebound therapy would assist in identifying such areas as would discussion with school tutors who would have a greater knowledge of the child’s academic attainment. Benbow (1995) suggests that handwriting is often problematic as children reach school age. Cratty (1986) stated that:

‘DCD is identified when a child demonstrates motor coordination that is markedly below the chronological age and intellectual ability of the child and interferes significantly with academic achievement or activities of daily living’






Cited in Willoughby and Polatajko (1994 p.787). 

Another interesting comment from question 2 was:

‘’Very slight (child’s name) is also following a DDAT programme which he began after his last rebound session’’. (A2).


This indicates that although the child’s handwriting has improved slightly, the improvement may be due to the fact that he is participating in another programme of intervention, which commenced after the rebound therapy. It is not possible which intervention provided the improvement or was it a combination of both.

Q.3 Has there been any change in the following activities; tying shoelaces; doing up zips; putting on clothes.

Responses indicated that change had occured in three out of the four activities. Most responses focused on tying shoelaces:


‘Laces much easier, finds it easier it use clothing without buttons’(E3).

This comment is of interest as improvement is indicated in tying laces; the respondent answered ‘don’t know’ to the question on buttons. This may suggest that the child does not wear clothing with buttons, making it impossible toidentify if the child has progressed in this functional activity or identify when the child last performed the task. The parent /guardian may carry out the activity for the child so the child may be unskilled due to lack of practice. The question about fastening buttons and doing up zips elicited equal numbers of responses indicating change. One parent commented that there had been a:

Major improvement in laces, buttons, zips and dressing is quicker’. (D3).

 All the activities listed in the question elicited positive responses, suggesting that rebound therapy has had a positive effect on the child’s functional performance. This is further supported by the comment indicating that the child was observed to be more coordinated by dressing quicker. Henderson and Hall (1982) cited in Geuze and Borger (1993) suggests that problems presented by children with DCD are:

‘Everyday activities such as tying shoelaces, buttons, hopping and catching’ (p.11)

Although the majority of responses indicated an improvement had occured, each child is an individual and it is not known what design of clothing each child wears. Some may wear clothes with large buttons therefore simplifying the task, resulting in a positive response to the question. Also it is unclear if the children are encouraged to practise these activities by the parent/guardian on a regular basis, which may assist in mastering these skills.

Positive and negative responses to question 3 appear to coincide with responses to question 1.

Q.1 Have there been any noticeable changes in your Child’s balance/ coordination?

The link between these questions suggests that if there is an improvement in balance and coordination this may benefit an improvement in handwriting and other functional activities of daily living. A further link is illustrated, as one respondent (questionnaire G) stated that:

‘But since therapy stopped he has partially reverted back’ (G1).

‘Yes but noticed a decrease since rebound finished’ (G3).

These comments highlight that improvements were evident in both balance/coordination and functional activities. But children did not maintain these improvements after rebound therapy sessions stopped. 

One of the main aims of rebound therapy is to improve balance and coordination as stated by Smith and Cook (1990):

“Observable improvements can be achieved in balance and coordination”. (p.734)

The second research question identified from the study is:

5.3  Does participating in rebound therapy have an effect on the child’s psychological well-being?

This question may be answered by mainly referring to question 4 of the feedback questionnaire as the focus of this question is on confidence and self esteem. As some of the respondents commented on the child’s confidence in other questions. These will be considered.

Q.4 Have you noticed any changes in your child’s confidence/self esteem?

Several respondents indicated that the childs self worth had improved, comments included:

‘More confident in general’ (B4). ‘Generally more confident’ (C4).

These comments suggest that rebound therapy may have had a positive effect on the child’s psychological well-being. Self-esteem and confidence are an important aspect of a child’s life. Some children with motor coordination difficulties may appear to lack in confidence especially in relation to physical activities such as sport in school. Most physical activities require the child to actively participate and perform well-coordinated movements within a social environment. Therefore they may choose to avoid the activity as they may lack confidence in their physical abilities, which in turn can have a negative effect on self-esteem. One respondent commented in question 4 that their child had:

‘Lots more confidence’ (F4).

The Child’s increase in confidence may have affected how the parent’s responded to question 5.

Q.5 Has there been a change in your Child’s willingness to engage in physical activity (eg) play sports?

Similar responses to both questions were identified and comments included:

‘He will try now’ (F5). ‘A lot more self confident which is lovely to see’ (C4)  ‘He appears more willing to try at school’. (C5).

Interestingly these comments produce a further question, as to whether changes in balance/coordination enable the child to have the confidence to engage in physical activities, so increasing self-esteem. It would appear so in this situation as improvements were observed in balance/coordination, confidence and self-esteem had improved and the child was now willing to participate in physical activities.

The ‘London Consensus’ (1994) highlighted that there is a strong association with sports avoidance and poor physical fitness. This is echoed by Schoemaker and Kalverboer (1994 cited in Henderson and Barnett 1998) who demonstrated that: 

‘Children as young as six, lack confidence in their physical competence’. (p.461)

 Other similar findings were demonstrated in responses to questions 4 and 5. They indicated that both children had improved in confidence, but both remained unwilling to engage in physical activities, comments included:

‘Generally more confident’ (G4) and ‘Dislikes all sports’ (G5).

More confident in general’ (B4) and ‘He dislikes sports in school’ (B5).

One respondent was unsure whether his/her child had improved in confidence and self-esteem commenting that:

‘Difficult to say (child’s name) has recently transferred to comprehensive school and this had an impact’ (A4).

Responses to question 4 and question 5 could not be compared in this instance as the child was going through a transitional period in school. Although the participant responded to question 5 stating that:

‘(Child’s name) still plays rugby but is more aware of his difficulties re:other sports’. (A5).

5.4  Is rebound therapy effective with children with motor coordination difficulties?

The responses to the questionnaires indicated that rebound therapy did have a positive effect on children with motor coordination difficulties. However although the results illustrated the effects of rebound therapy on a child’s functional and psychological well-being each child is an individual, children within this study may have presented with some or all of the difficulties associated with DCD. Other aspects need to be considered such as the child’s social well-being and cognitive ability to give a broader view on its effectiveness. Social well-being and cognitive ability were not addressed in this small-scale study. The overall responses were positive but these were solely the parent’s/guardian’s perceptions of their children. To further evaluate the effectiveness of rebound therapy each child would need to be assessed individually, pre and post intervention using standardised tests. This was not possible given the limited time scale of the study and the writer’s lack of appropriate qualifications.

5.5 Research objectives and Hypothesis

The research objectives were met by the use of postal questionnaires, the results of which were analysed quantatively and qualitatively. The results of this study support the hypothesis. 

5.6 Limitation of study

There are 2 major limitations of this study. The first limitation is that the study is the small sample size of 8 participants. That would not permit generalization to a large population. Although the analysis of data indicated that rebound therapy did have a positive effect on children within this study, this may not be applicable to other children. Due to time constraints this small study was designed to investigate the impact of rebound therapy on children with motor coordination difficulties, from one paediatric occupational therapy service. Further research with a more representative sample of children from a larger number of occupational therapy services may provide a better understanding of the effects of rebound therapy.

The second limitation is that the study only focussed on the parent/guardian’s perception of the child, and was not based on other objective evidence. Again due to time constraints no actual standardised assessments were used in the study to identify each child’s ability before and after participating in rebound therapy.

5.7 Recommendations

In consideration of the limitations of the study the researcher identified two recommendations that would allow the findings to be explored further.

Firstly, research could be carried out by formulating a similar small-scale study with the inclusion of a standardised assessment tool currently used to assess children with motor coordination difficulties. By administering the assessment prior to participating in rebound therapy and post rebound therapy any changes in the child’s performance in the areas of the assessment tool could be evaluated objectively.  

Secondly, a larger scale study following the same format of a postal questionnaire could be carried out involving both parents and occupational therapist. This would require the formulation of a second questionnaire designed to focus on the therapist’s perception of the child.  Responses from a larger population would produce results that could be more readily generalised.

5.8 Implications for Professional Practice

This study has one major implication for occupational therapy practice. As the results suggest that participation in rebound therapy can have a positive effect on the psychological and functional abilities of children with motor coordination difficulties, then inclusion of rebound therapy within an occupational therapy programme can now be justified. These findings would contribute to evidence based practice, in line with the requirements of Clinical Governance and section 5.4.4 of the ‘Code of Ethics and Professional Conduct for Occupational Therapists’ (College of Occupational Therapists 2000).

5.9 Conclusion

Due to the lack of literature supporting the use of rebound therapy as an occupational therapy intervention for children with motor coordination difficulties, the study was carried out to evaluate its effects on children’s psychological and functional ability.

A postal questionnaire was sent to the parents/guardians of 15 children who had been diagnosed with developmental coordination disorder and had participated in rebound therapy with occupational therapists during the past 2 years.

The questionnaire asked the participants to state whether they had noticed any changes in their child’s abilities in the following areas: balance/coordination, handwriting, using buttons, using zips, tying shoe laces, dressing, confidence/self-esteem and willingness to engage in physical activity; since participating in rebound therapy. Participants were also encouraged to include explanatory comments.

A total of 8 questionnaires were completed and the data analysed quantitatively and qualitatively. Results suggested that the majority of children received some benefits from participating in rebound therapy, especially with regard to increased confidence.

However, there is a need for further research into the benefits of rebound therapy, not only with this client group but also with a larger population, as a paucity of literature exists documenting its effects. 
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MOVEMENT ASSESSMENT BATTERY FOR CHILDREN

APPENDIX

 2

FEEDBACK QUESTIONNIARE.

FEEDBACK QUESTIONNAIRE

Please circle the most appropriate answer to each question and make comments if required.

Since participating in Rebound Therapy:

1. Have there been any noticeable changes in your child’s balance / coordination e.g. less clumsy?

YES


NO


DON’T KNOW
Comments:………………………………………………………………………………………………………………………………………………………

2. Has there been any improvement in your child’s handwriting?

YES


NO


DON’T KNOW

Comments:………………………………………………………………………………………………………………………………………………………

3. Has there been any improvement in the following activities?

a) Tying shoe laces

YES   NO   DON’T KNOW
b) Fastening buttons

YES   NO   DON’T KNOW
c) Doing up zips

YES   NO   DON’T KNOW
d) Putting on clothes

YES   NO   DON’T KNOW
Comments:………………………………………………………………………………………………………………………………………………………

4. Have you noticed any improvements in your child’s confidence / self-esteem?

YES


NO


DON’T KNOW

Comments:………………………………………………………………………………………………………………………………………………………

5. Is your child more willing to engage in physical activity e.g. play sports?

YES


NO


DON’T KNOW
Comments:…………………………………………………………………………………………………………………………………………………….
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CONSENT FORM

CONSENT FORM

Title of project:
The Effect of Rebound Therapy on Children with Motor Coordination Difficulties.

Name of researcher:

*****

Contact telephone number:
*****

PLEASE INITIAL EACH BOX AND SIGN / DATE BOTTOM OF FORM.

1. I, as parent / guardian of ……………, have read the information sheet for the above study with my child and agree to participate.


(……..
)

2. I, along with my child, have been given the opportunity to ask questions relating to this research and they have been answered to our satisfaction.

(……..
)

3. We understand that, apart from the final feedback questionnaire, all assessments and rebound sessions occur within the usual occupational therapy programme regardless of this research.



(……..
)

4. We both understand that our participation is voluntary and that we are free to withdraw at any time, without giving any reason.


(……..
)

Parent / Guardian



Researcher

…………………………(signature)

…………………………(signature)

…………………………(print name)

…………………………(print name)

…………………………(date)

…………………………(date)
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INFORMATION SHEET

INFORMATION SHEET

1. Study Title

The Effect of Rebound Therapy on Children with Motor Coordination Difficulties.
2. Invitation Paragraph

You are being invited to take part in a research study. Before you decide it is important for you to understand why the research is being done and what it will involve. Please take time to read the following information carefully and discuss it with friends, relatives and your GP if you wish. Ask me if there is anything that is not clear or if you would like more information. Take time to decide whether or not you wish to take part. Thank you for reading this.

3. What is the purpose of this study?

I am an occupational therapy student on the All Wales Part Time Occupational Therapy Programme, Hensol Castle, Hensol, Vale of Glamorgan, CF72 8YS. I am also working as an Occupational Therapy Technical Instructor Grade 2 for ***** NHS Trust. I am currently in my final year of training and carrying out a research study into the effects of rebound therapy on children with motor coordination difficulties. I am performing this study as a basis for my final year dissertation.

The aims of the study are:

· To investigate the effects of rebound therapy on children with motor coordination difficulties.
· To compare the child’s functional ability prior to and after a six week block of rebound intervention.

4. Why have I been chosen?

Your child has participated in a block of rebound therapy in the past. Fifteen other children have been invited to participate in this study in the same way.
5. Do I have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part you will be given this information sheet to keep and be asked to sign a consent form. If you decide to take part you are still free to withdraw at any time and without giving a reason. This will not affect your future therapy programme.

6. What will happen to me if I take part?

The study will run up until 29 April 2003, however you will be only expected to participate by filling in the questionnaire. 
7. What do I have to do?

Completing a feedback form is the only part of the study you will be asked to contribute to. This will take approximately 10 minutes. You will be expected to return the completed questionnaire to me in the pre-paid envelope.
8. What is the drug or procedure that is being tested?

There are no drugs or procedures being tested for this study.

9. What are the alternatives for diagnosis or treatment?

As this study is based on the completion of a questionnaire then no diagnosis or treatment is being offered as part of this research.

10. What are the side-effects of taking part?

As no treatment is being offered as part of this study then no side-effects can occur. Any side-effects related to rebound therapy should be discussed with the occupational therapist.

11. What are the possible disadvantages and risks of taking part?
Although the study holds no disadvantages or risks as it consists of completing a feedback form only, the risks associated with rebound therapy should be fully discussed with your occupational therapist.

12. What are the possible benefits of taking part?

There will be no intended benefit to you if you decide to participate in this study apart from any benefit that may be gained from participation in your usual occupational therapy programme.

13. What if new information becomes available?

Any new information that becomes available on rebound therapy will be considered by your occupational therapist.

14. What happens when the research study stops?

All recorded information will be destroyed on completion of the study.

15. What if something goes wrong?

If you wish to complain about any aspect of the way you have been approached or treated by me during the course of this study, the normal National Health Service complaints mechanisms may be available to you.

16. Will my taking part in this study be kept confidential?

I will be adhering to guidelines specified in the ‘Code of Ethics and Professional Conduct for Occupational Therapists’ at all times. All names and locations will remain anonymous in the final written piece of work.

17. What will happen to the results of the research study?   

The results will form a part of my final dissertation. If any part of the research is published it will remain anonymous.          

18. Who is organising and funding the research?

There is no specific research funding as the study is being carried out as part of the usual occupational therapy programme.

19. Who has reviewed the study?

This study has been reviewed and approved by ***** Local Research Ethics Committee and the University of Wales College of Medicine, School of Healthcare Studies Undergraduate Research and Ethics Sub-Committee.

20. Contact for further information:

Name of researcher:

*****

Contact telephone number:
*****

I would like to take the opportunity in thanking you for participating and taking the time to read this information sheet.

You will be given a copy of the information sheet and signed consent form to keep.
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