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Summary
This study aimed to examine the effect of a 6 week course of kinesio™ taping, applied to the 

thumb and the wrist, on range of motion, quality of movement, functional skills and performance 

of daily activities, in a population of children with a diagnosis of cerebral palsy (CP), hemiplegia.

It gathered the parent perceptions of both the taping programme and of the perceived benefits of 

the taping to their child.

The prevalence of CP is estimated to be between 1.4 and 2.4 per 1,000 live births (Rodgers, 

2005) and hemiplegia is the second largest classification within this group (Fendrizzi et al, 2003). 

The typical presentation of the upper limb in hemiplegia is elbow flexion, forearm pronation, wrist 

and digit flexion and thumb adduction. Children can present with difficulties in grasp, release, in

hand manipulation and performance limitations in tasks requiring bilateral integration.

These children are regularly in receipt of occupational therapy and physical therapy and the 

therapy techniques utilised include neurodevelopmental therapy, splinting and constraint 

induced movement therapy. There is a significant lack of evidence to support or refute the 

effectiveness of these treatment Interventions (Boyd, Morris & Graham, 2001; Steultjens et al, 

2004) and there is almost no data relating to the Irish population.

Kinesio™ tape and the kinesio™ taping technique was introduced by Dr Kenso Kase to the field 

of sports injuries in 1975 in Japan (Coopee, 2002). It has been slowly gaining international 

recognition in the treatment of both sports and hand injuries and it has an entire chapter devoted 

to its application in the fifth edition of Rehabilitation of the Hand and Upper Extremity (Coopee, 

2002). Its use within the paediatric population is more recent and there is only one published 

pilot study to date, which examines its effectiveness in the treatment of the upper limb in 

neurological impairment. At the commencement of this study, kinesio™ taping was not part of 

routine intervention for children in Ireland.

A repeated measures design was employed with each child acting as their own control. 

Evaluations were completed at six week intervals; at base line, pre taping, post taping and follow 

up. The total number to complete the study was fourteen. Goniometric Measurement, The 

Melbourne Assessment of Unilateral Upper Limb Function, The Assisting Hand Assessment and 

the Pediatric Evaluation of Disability Inventory, Self-care Domain and Caregiver Assistance 

Scale, Self-care Domain were administered to measure change. Two parental questionnaires 

were utilised to gather information from the parents regarding their perceptions of the taping 

programme and any perceived benefits to their child.
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Analysis of the data was completed using descriptive and nonparametric inferential statistics. 

The total study group was examined for statistically significant change and each child was 

individually considered as a single case.

A statistically significant change was found in active wrist extension, radial and palmar abduction 

at both post taping and follow up. This indicates that the tape was effective in positively 

influencing the degrees of active motion achieved at the wrist and the thumb. There was not a 

statistically significant gain in either of the tests used to measure quality of movement or upper 

limb function. There are two factors which may have influenced this result. The change achieved 

in motion at a body systems level may not have resulted in a change at the activity level. The 

tests may not have been sensitive enough to pick up gains from the six week taping intervention. 

The PEDI Self-care Domain did show a statistically significant gain at both post taping and follow 

up. The difference in gain scores for the measure of caregiver assistance required was 

statistically significant at follow up but not at post taping.

Overall, the parents were positive about the taping programme and improvement was reported 

in dressing, feeding, play and school/home work. The degree of improvement varied from slight 

improvement to substantial improvement, with the greatest perceived change in 

school/homework, followed by play. Thirteen out of fourteen parents reported post taping that 

they would consider incorporating kinesio™ taping into their child’s programme.

When the data for the children was analysed individually and as groups, by age, sex, side of 

involvement and severity, no clear picture emerged regarding the characteristics of the child who 

would best benefit from the taping programme. Therefore, no statements regarding this can be 

made.

Overall, the study supports the inclusion of kinesio™ taping in the intervention programmes 

being provided to children with CP, hemiplegia. Further research is recommended which 

combines taping with focused occupational therapy intervention and the use of kinesio™ taping 

with children with bilateral involvement.
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1.1 Introduction

This chapter outlines the background and need for the study, including detail of 

the kinesio™ tape and the kinesio™ taping technique. The research questions 

are stated and the methodology is briefly outlined. The limitations are included. 

Finally this chapter will provide an overview of the research.

1.2 Background and Need

Cerebral palsy (CP) can be defined as “an umbrella term covering a group o f 

non-progressive, but often changing motor impairment syndromes secondary to 

lesions or anomalies o f the brain arising in the early stages o f development” 

(Mutch et al 1992). Due to the vast differences in presentation of children with a 

diagnosis of CP it is necessary to further classify their involvement. Historically 

definitions and classifications of CP have focused on motor involvement and 

have further categorised CP by tonal status and distribution. Distribution refers 

to the area of the body that is affected; for example quadriplegia involves all four 

limbs and monoplegia involves one limb. Tonal status refers to the degree of 

decreased or increased muscle tone that is present. Flaccidity or hypotonicity 

refer to low tone, while spasticity or hypertonicity refer to increased tone. The 

prevalence of CP is generally estimated to be between 1.4 and 2.4 per 1,000 

live births (Rodgers, 2005).

As described in detail in the literature review, and independent of which 

definition of cerebral palsy you chose to apply to practice, it is accepted that the 

term cerebral palsy itself is limited, and is at best a general descriptor. It would 

be impossible to measure change and response to an intervention using this as 

the sole method of categorising children. Children with a hemiplegic distribution 

were chosen for inclusion within this study.
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Within CP, the classification of hemiplegia is the second most common (Fedrizzi 

et al, 2003; Hagberg, Glow & Vodent, 1996). Individuals who are within this 

group demonstrate neurological involvement of one side of the body. In a 

population-based register of CP in the West of Ireland between 1990 and 1999, 

of the 85 children included, 32% (n=24) had a diagnosis of spastic hemiplegia 

(Mongan et al, 2006). This is similar to results of international studies (Hagberg 

et al, 1996).

These children are generally independent in ambulation, and have verbal 

communication skills. Uvebrant (2000) describes the predominant clinical 

presentation. Males are stated as being more likely to be affected than females 

at a rate of 1.4:1 and right sided hemiplegia was cited as being more common 

than left sided hemiplegia. The aetiology of why this is the case is not clear 

(Uvebrant, 2000). The common presentation of the affected upper limb within 

this population is elbow flexion, forearm pronation, wrist and digit flexion and 

thumb adduction. Active extension of the wrist and radial abduction of the thumb 

are frequently compromised and are associated with muscle tone abnormalities. 

The children can present with difficulties in active grasp and release of objects of 

various sizes, limited in-hand manipulation and problems with fine motor skills 

during functional tasks which require bilateral integration.

The children are often in receipt of occupational therapy and physiotherapy. 

Therapeutic intervention is time consuming and costly for both the child and 

family and the service attended by the child. In a systematic review of the 

effectiveness of treatment interventions specifically with the upper limb in 

children with CP, including occupational therapy, physiotherapy, 

neurodevelopmental therapy, botulinum toxin injections, casting and splinting, 

Boyd et al (2001) reported a lack of evidence for most treatment approaches 

used in this field. Kinesio™ taping was not included in this review.
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Kinesio™ taping as a therapeutic intervention has been slowly gaining 

recognition since its inception in the 1970s. Its use with a paediatric population 

with neurological involvement is much more recent. Following an extensive 

literature search of peer reviewed journals, no studies examining its 

effectiveness with this group were found apart from the pilot study completed in 

the United States by Yasukawa, Patel and Sisung (2006). This research was not 

published at the commencement of the present study. This pilot study will be 

discussed in detail in the literature review.

The researcher has twelve years of experience within the field of paediatric 

occupational therapy and has practiced both in Ireland and the United States of 

America. While working in New York City, the researcher became aware of the 

technique and began to incorporate this treatment intervention into practice as it 

appeared to have a beneficial effect on range and quality of movement in the 

upper limb in children with a neurological impairment. On return to Ireland and 

following discussion with occupational therapy and physiotherapy colleagues 

working within the field of paediatrics, it was found that this technique had not 

yet been incorporated into treatment here. An excellent opportunity was 

therefore provided to explore its effectiveness in eliciting change in upper limb 

function and quality of movement.

It is essential for the development of practice that we investigate the 

interventions that we are providing to our client population. There is a grave 

deficiency of high level evidence to support or refute our current practice. As 

treatment approaches and techniques become integrated into typical practice it 

becomes ethically more difficult to manipulate the service being provided in 

order to undertake the kind of rigorous evaluative research which should 

underpin evidence-based practice. It must also be stated that while international 

evidence in this area of practice is sparse, research in peer reviewed journals 

from an Irish perspective is literally absent.
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1.3 Research Questions

This study aims to look at the effect of a 6 week course of kinesio™ taping to the 

thumb and wrist in children with a diagnosis of cerebral palsy, hemiplegia. The 

critical questions which this study aims to answer are:

1. Does a course of wrist and thumb taping have an effect on the movement 

at the wrist and thumb in this population?

2. What, if any, are the changes in the quality of movement and functional 

skills in the involved upper limb?

3. What, if any, are the functional performance gains from the taping 

programme?

4. What are the parents’ perceptions of the taping programme and what, if 

any, do they perceive as the benefits to their child?

1.4 Target Population

A convenience sample of children who present with a diagnosis of CP was 

chosen for inclusion in this study. The kinesio™ taping method is an available 

technique for treating children within the entire spectrum of CP. Due to the vast 

differences in quality of movement and functional skills within this group it was 

necessary to further limit the study group and children with a hemiplegia were 

selected for inclusion. All of the children were attending one of the two main 

paediatric services for children with a physical disability in Southern Ireland. Due 

to the intensity of the taping programme and the necessity of at least twice 

weekly appointments during the intervention period, children needed to be within 

driving distance of Dublin or Wicklow. The sample is therefore not representative 

of the entire country.

1.5 Methods

A repeated measures design was utilised for the study. Children were assessed 

at four points of equal distance apart. Measurements were recorded at baseline
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and again at pre taping six weeks later. This assessment was immediately 

followed by six weeks of taping intervention and measurements were then 

recorded for the third time. Finally a follow up assessment was completed six 

weeks later. Goniometry, The Melbourne Assessment of Unilateral Upper Limb 

Function, The Assisting Hand Assessment, The PEDI Self-care Domain, The 

PEDI Caregiver Assistance Scale, Self-care Domain and two parent 

questionnaires were administered.

Descriptive statistics and strictly nonparametric inferential statistics were utilised 

to analyse the data for the study group. Each child was also presented as an 

individual case study for independent analysis.

1.6 Limitations

The researcher was working in an academic setting during the study. The 

children were seen for their evaluations at the centre where they received their 

services and for taping at least twice a week at either this centre or their home. 

The data collection was extremely time consuming and difficult and this limited 

the number of participants which could be included.

Due to the time involved in collecting the data (up to 18 weeks), it was 

necessary to discontinue enrollment in the study. As this research project is a 

Masters thesis, the author had to attempt to stay within the expected time frame.

While the children involved were consulted throughout the taping programme, 

no formal method was developed to measure their perceptions of the taping 

programme and the impact on their lives. This would have been valuable 

information and may have added to the depth of the study.

Since there was no available tool to measure parents’ perceptions of the taping 

programme, two questionnaires were developed by the researcher. Although
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these tools were subjected to a pilot study and review prior to use, their reliability 

and validity have not been established.

None of the measurement tools used to measure change in movement and 

function of the involved upper limb have been developed with specific reference 

to an Irish population.

1.7 Overview of the Thesis

Chapter Two provides a review of the related literature. The study methodology 

is outlined in Chapter Three. The results are presented in Chapter Four. Finally, 

Chapter Five discusses the results in relation to the literature and provides study 

conclusions, implications for practice and research recommendations.

21



Chapter Two 

Literature Review
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2.1 Introduction

This study examines the effect of a course of wrist and thumb kinesio™ taping 

on range of motion, quality of movement and function in a sample of children 

with a diagnosis of cerebral palsy (CP), hemiplegia.

This chapter provides a review of the literature pertinent to the study objectives. 

Firstly, the diagnosis, classification of CP and CP, hemiplegia are reviewed. 

Secondly, current treatment approaches, and specifically those relating to the 

upper limb are explored. Thirdly, available research relating to the kinesio™ 

taping method is examined. Finally, the assessment tools available to measure 

change are analysed.

The review places this study in the context of previous studies, highlights the 

potential methodologies available for completion of the study and identifies the 

need for further research in this area.

Literature was accessed using the following services:

• Trinity College Libraries, University of Dublin, Dublin 2

• John Stearne Library, Trinity Centre for Health Sciences, St. James 

Hospital, D8

• Searches of Web of Science, PubMed, PsychLit, Google Scholar, 

Cochrane Database of Systematic Reviews, OT Seeker, AMED and 

PEDro

Literature from Ireland, Europe, Australia, Asia, and the United States of 

America is included in this review.

2.2 Defining Cerebral Palsy

Cerebral Palsy (CP) is a clinical, descriptive term which is used to describe 

neuromuscular disorders in early childhood. It was first described and originally
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called ‘cerebral paresis’ by William Little in 1862 (Bax et al, 2005), with the 

actual term ‘cerebral palsy’ originating from Sigmund Freud (Tachdjian, 2002). In 

1958, in a letter to the Lancet, MacKeith and Polani put forward the following 

definition:

“a persisting qualitative motor disorder appearing before the age of three 

years, due to non progressive damage to the brain” pg. 961

This was further refined by a working group in 1964 which comprised of highly 

regarded experts in the field (including Alcock, MacKeith and Milani-Comparetti). 

They put forward the definition:

“a disorder of movement and posture due to a defect or lesion to the 

immature brain” {Bax, 1964).

Although the child must have sustained a static lesion to the brain in order to be 

classified as having a diagnosis of cerebral palsy, the resulting disorders of 

motor control and movement are dynamic. Thus, the influence of time, muscle 

contractures due to disuse of muscles and muscle imbalance, postnatal care 

and therapeutic intervention will all contribute to changes in presentation (Boyd, 

Morris & Graham, 2001). This concept of a static injury yet altering 

presentation, the heterogeneity of presentation within CP and a greater 

understanding of the developing brain led Mutch et al (1992) to make changes 

to the 1964 definition and further define CP as;

“an umbrella term covering a group of non-progressive, but often changing 

motor impairment syndromes secondary to lesions or anomalies of the brain 

arising in the early stages of development”.

A collaborative surveillance network was established between fourteen centres, 

in eight countries throughout Europe in 1998 (Surveillance of Cerebral Palsy in
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Europe, 2000). The aim was to combine existing and future data regarding the 

prevalence of CP. In a research paper presented by the Surveillance of Cerebral 

Palsy in Europe (SCPE) (2000), the authors present the process of 

standardising the definition of CP, the inclusion and exclusion criteria of the 

register and the classifications and descriptions of CP. It was found that in 1998 

eight of the included centres used the definition put forward by Bax in 1964 and 

three the definition by Mutch et al (1992). The remaining three used definitions 

proposed by MacKeith, Mackenzie and Poland, Ingram et al (SCPE, 2000).

Through the development of these definitions we can make the assumption that 

CP is the result of a static insult to the brain during early development which 

leads to varying motor impairments. However, impairment can be, but is 

generally not solely, in the motor domain. An expert working party which met in 

2004 expressed reservations at a definition which focuses solely on this 

component and advocated for an updated definition which includes a larger 

variety of manifestations from the injured brain such as intellectual disability, 

epilepsy, feeding and swallowing disorders and attention difficulties (Bax et al, 

2005). Following this meeting they proposed the definition:

“Cerebral Palsy (CP) describes a group of disorders of the development of 

movement and posture, causing activity limitation, that are attributed to non

progressive disturbances that occurred in the developing fetal or infant brain. 

The motor disorders of cerebral palsy are often accompanied by 

disturbances of sensation, cognition, communication, perception, and/or 

behaviour, and/or seizure disorder”

This new definition has not been unanimously accepted by the field. A response 

by the Australian Cerebral Palsy Register (ACPR) which was published in 2006 

in letter format criticised this proposed definition primarily due to its lack of 

necessary further clarification of CP (Badawi et al, 2006).

25



It is accepted, that the term cerebral palsy is itself of limited benefit. This is due 

to the wide variation that exists within the CP spectrum in severity and 

involvement of body parts. For example two children carrying a diagnosis of 

cerebral palsy could differ vastly in presentation, with one having mild 

involvement with barely discernable motor deficits and no functional limitation 

and the other child demonstrating severe impairment with total body 

involvement, including impairment of the ability to communicate.

2.3 Classifying CP

Due to the limitations of the term cerebral palsy it is essential to further classify 

individuals within this group. Classification will not only assist in providing 

descriptive terms which will more clearly identify the extent of difficulty and 

impairment, but will also facilitate prediction, planning of service provision, 

comparison between individuals, documentation of change and parental 

understanding of their child’s prognosis (Bax et al, 2005; Gorter et al, 2004; 

Stanley, Blair & Alberman, 2000). It also facilitates the grouping of data on 

individuals together to research outcome change following specific interventions.

Traditional systems classified CP by topographical location and type of motor 

impairment (Gerwin, 1999; Stanley, Blair & Alberman, 2000). Motor impairment 

refers to tonal abnormality and is dependent on the site within the brain which 

has sustained neurological damage. The tonal abnormality can be classified as 

hypertonia (increased tone), hypotonia (low tone or flaccidity) and athetosis 

(fiuctuating tone) (Tachdjain, 2002). It is common within cerebral palsy for a 

child to have mixed tone, though one type of tonal status will usually 

predominate. Hypotonia alone is extremely rare and its presence alone is 

excluded from classification within CP (SCPE, 2000).

Topography or distribution refers to the parts of the body that are affected. For 

example monoplegia refers to involvement of one limb, hemiplegia to
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involvement of one side of the body and quadriplegia to involvement of all four 

limbs (Gerwin, 1999).

In recent years the above methods have come under scrutiny. The SCPE 

collaboration proposed a hierarchical classification system which provides 

specific pathways for dividing CP into groupings based on neuromotor signs. 

That is spastic bilateral CP, spastic unilateral CP, dyskinetic CP (further 

classified as either dystonic CP or choreo-athetotic CP) and finally ataxic CP 

(SCPE, 2000). This method has been criticised for forcing a single impairment 

descriptor to be utilised without acknowledging that two components may co

exist and make equally important contributions to the overall presentation (Bax 

et al, 2005). SCPE do acknowledge, and state clearly, that the classification 

system was developed for epidemiological purposes and to facilitate the 

recording of presentation characteristics for collation between numerous sites 

across Europe.

A further criticism of historical classification systems is this focus on solely motor 

impairment, or impairment of the systems and structures of the body. In 2001 

the World Health Organisation published the International Classification of 

Functioning, Disability and Health (WHO, 2001). This publication provides a 

framework for the classification of health and health related components. The 

Functioning and Disability component (Part 1) is subdivided into Body Functions 

and Structures and Activities and Participation. Body Functions and Structures 

provide classification at a systems level, providing information related to the 

physiological functions of the body systems (including the neuromusculoskeletal 

system and movement related functions) and the body structures (including 

structures related to the nervous system and movement) (WHO, 2001).

The Activity and Participation Component is concerned with the execution of 

tasks or actions including mobility, self care and major life areas such as 

education (WHO, 2001). The original publication lacked application to children
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and young people (SImeonsson et al, 2003). This was addressed with the online 

publication of the International Classification of Functioning, Disability and 

Health Version for Children and Youth (WHO, 2004).

This facilitates a holistic approach to examining the individual and acknowledges 

the impact of health components on a person’s ability to participate in life 

situations (Beckung & Hagberg, 2002). Thus it is essential to look beyond 

impairment at a systems level and look at functional performance and capacity.

The most recent proposed classification of CP by Bax et al in 2005 has four 

dimensions:

1. Motor Abnormalities

A. Nature and Typology of the Motor Disorder

B. Functional Motor Abilities

2. Associated Impairments

3. Anatomical and Radiological Findings

A. Anatomic Distribution

B. Radiologic Findings

4. Causation and Timing

The inclusion of functional motor abilities and the recording of associated 

impairments within the classification system is a positive development and in 

line with WHO guidelines. While the Functional Motor Abilities section highlights 

the importance of recording activity performance and functional impairment, it 

does not provide a specific method of classification within this; rather it refers to 

the Gross Motor Function Classification (GMFCS), the Bimanual Fine Motor 

Function Scale (BMFF) and the Manual Ability Classification Scale (MACS) (Bax 

et al, 2005).

The GMFCS focuses on gross motor functional performance and ambulation 

and has been widely researched to determine reliability and validity and is now a
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commonly used classification tool (Morris & Bartlett, 2003; Wood & Rosenbaum, 

2000).

A study by Beckung and Hagberg (2002) examined the upper limb functional 

activity and participation in children with cerebral palsy using the ICF 

classification system. They developed the Bimanual Fine Motor Function 

(BFMF) grading system which corresponds to the five levels of the GMFCS. This 

system and previous classifications of the upper limb have concerned 

themselves with function which can be described as being at the body structures 

level rather than the activities and participation component, and this has been 

considered a limiting factor of the system (Eliasson et al, 2006). Validity was 

tested by the developers in a study which included 176 children with CP. They 

found quite a strong correlation with the GMFCS (0.74 p< 0.0001) (Beckung & 

Hagberg, 2002). It has not been investigated for reliability (Eliasson et al, 2006).

The Manual Ability Classification System (MACS) has recently been developed 

to classify children’s ability to handle objects in daily activities (Eliasson et al, 

2006). It looks at typical rather than best performance in a familiar environment 

and has five classification levels. Level 1 includes children who have high 

functioning ability with limitations in ease of performance rather than restrictions 

in functional independence. The degree of impairment increases throughout the 

remaining four levels. The children within level V require total assistance and 

have severely limited ability (Elasson et al, 2006).

The MACS was developed over 3 years by a group of 6 experts in the field of 

paediatric rehabilitation (2 occupational therapists, 2 physiotherapists, 1 hand 

surgeon and 1 developmental paediatrician). The system was examined for 

inter-rater reliability between therapists and between therapists and parents. 

Video footage of 168 children between 4 and 18 years of age was used. The 

children were primarily from Sweden, with 20 children from Australia involved. 

The MACS was found to have an intraclass correlation coefficient (ICC) of 0.97
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(95% confidence interval 0.96-0.98) which indicated that the agreement was 

excellent. The ICC was lower, although still considered good; 0.91 (95% 

confidence interval 0.77-0.96) when analysed separately for Australia. This 

classification has been developed in a non-English speaking country. However, 

due to the strong correlation between Swedish and Australian scoring it is 

suggested by the authors that the MACS will not be influenced by language or 

culture (Eliasson et al, 2006). While the authors have yet to test stability of the 

MACS over time, it is expected that score level will not change for individual 

children as they increase in age. This component of a classification system is 

extremely useful in examining the effectiveness of therapeutic intervention. It 

facilitates the researcher to explore and identify which children are most likely to 

benefit from the intervention. Reddihough (2006) reports that the MACS is likely 

to be a useful tool to assist researchers in grouping children to facilitate 

measurement of the effectiveness of treatment interventions.

Morris et al (2006) investigated the inter-rater reliability of the MACS in the 

United Kingdom between the families of children with CP and the health 

professionals involved in their interventions, and between the specific groups of 

health professionals (that is paediatricians, physiotherapists and occupational 

therapists). Instructions were posted to the study participants and there were 88 

family responses, 60 physiotherapy responses, 55 paediatrician responses and 

21 occupational therapy responses available for analysis. Parents were 

instructed to rate the children using observation and the health professionals 

could choose ‘direct observation’, ‘reviewing the child’s records’ or a ‘mixture of 

both’. When the level scores were compared, the ICCs ranged from 0.7 to 0.9 

indicating that the results were reliable, with the highest agreement found 

between families and physiotherapists. The authors note that a larger number of 

physiotherapists utilised ‘direct observation’ which may have influenced this 

result. As previously outlined the MACS has been developed to measure typical 

performance in a familiar environment. Therefore, it could be argued that review
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of a child’s medical record will not be sufficient to gain an overall picture of the 

child’s performance (Steenbergen, 2006). Involvement of individuals who are 

familiar with the child is likely to provide a more accurate classification. This is 

acknowledged by both the MACS developers and the authors of this study 

(Eliasson et al, 2006; Morris et al, 2006).

2.4 Prevalence of CP

There has been a growth in the number of registers which are documenting the 

prevalence of cerebral palsy both nationally and internationally. The 

Surveillance of Cerebral Palsy in Europe is collating data for eight countries 

regarding CP including the prevalence of CP within the general population 

(SCPE, 2000). For the initial stage of this project they collected retrospective 

data and attempted to collate it to get a broader picture. There were 

discrepancies between sites regarding how they had recorded the information, 

including the age of the children on inclusion and the inclusion criteria regarding 

CP. They list the available statistics for 13 centres including two from Ireland.

The years included range from 1975 to 1991.

The lowest rates of CP were reported for Tubingen, Germany with 1.22 per 

1,000 live births. This register however, only included spastic bilateral CP. The 

largest proportion was reported by East Denmark with 3.0 per 1,000 live births. 

The first Irish centre reported 2.4 per 1,000 live births for Kerry and Cork 

between 1966 and 1970 and the second 1.95 per 1,000 live births between 1976 

and 1981 in East Ireland. The most recent results published for Ireland were in a 

study by Mongan et al (2006) who reported on a population based register in the 

West of Ireland. It identified the prevalence within this geographical area 

between the years 1990 to 1999 as 1.88 per 1,000 neo natal survivors. Parks et 

al (2001) compiled a register for Northern Ireland from 1981 to 1993 and 

reported the rate of CP in live births as 2.24 per 1,000.
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While the number of children registered as having a diagnosis of CP has 

remained fairly stable over the last thirty years, the causal factors have changed. 

The survival of low and extremely low birth weight babies (less than 1,500g) and 

babies born at a low gestational age (less than 38 weeks gestation) is now being 

cited as being a major factor in these numbers remaining relatively static 

(Rodgers 2005).

2.5 CP, Hemiplegia, Upper Limb

Children with a diagnosis of Cerebral Palsy, hemiplegia present with an 

impairment of one side of the body. Within CP they form the second largest 

percentage of reported cases (Hagberg et al, 1996). SCPE, (2000) when 

compiling results for 8 countries in the study previously outlined found the rate of 

children with hemiplegia to vary from 18% to 36% of the CP population. The 

percentages included within this for the East Ireland study was 25% and for 

Cork and Kerry 33%. The study by Mongan et al (2006) for West Ireland found 

the prevalence to be 32% (n=24).

Historically hemiplegic impairment was attributed to brain damage perinatally, or 

during the birth process (Hagberg & Hagberg, 2000). It is now recognised that 

lesions and brain malformation of an intrauterine origin are more common. 

Uvebrant (1998) described a retrospective study of 169 children with CP, 

hemiplegia in Sweden in the period between 1969 and 1978. Eleven percent of 

this population sustained a post natal or an acquired hemiplegia. In children 

born at term, hemiplegia was of prenatal aetiology in 42%, combined prenatal 

and perinatal aetiology in 9% and perinatal aetiology in 16%. Aetiology was 

untraceable in 34%. In children born pre term, prenatal aetiology constituted 

29%, combined prenatal and perinatal aetiology 47%, perinatal aetiology 25% 

and untraceable aetiology in 6%.
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In very early childhood upper limb impairment is generally not obvious. 

Abnormalities in motor patterns begin to emerge between three and six months 

when grasp patterns are beginning to develop. Early favouritism of one hand 

over the other is commonly cited as an indicator of unilateral impairment 

(Uvebrant, 2000; Krumlinde-Sundholm & Eliasson, 2003). Asymmetry develops 

around 4 months with decreased active movement noted on the affected side 

(Brown & Walsh, 2000). As the developing baby fails to acquire increasing 

refinement of thumb function and manipulation, the level of impairment becomes 

increasingly clear.

The most common presentation of the upper limb in hemiplegia is shoulder 

internal or external rotation, elbow flexion, forearm pronation, wrist flexion and 

ulnar deviation, thumb adduction and digit flexion. The thumb is often closely 

held in the palm and can protrude through the middle and ring fingers. 

Hypermobility at the metocarpophalangeal joint of the thumb is common with 

hyperextension at the interphalangeal joint during attempted grasp. Isolated digit 

motion is restricted or absent (Charles & Gordon, 2005; Brown and Walsh,

2000). Active controlled motion is limited with a direct negative effect on ability to 

perform fine motor tasks. While hypotonicity or low tone most likely 

predominates in the younger baby, increased tone is most likely following this 

period (Uvebrant, 2000). Agonist and antagonist muscles are not balanced, with 

weak or flaccid muscles being counteracted by spasticity on the other side. 

Deficits in sensation are also commonly reported (Uvebrant, 1998; Krumlinde- 

Sundholm & Eliasson, 2002).

Decreased active motion, abnormal tone and sensory impairment directly impact 

on upper limb skill acquisition and performance. Children with a hemiplegia 

demonstrate decreased speed and dexterity during functional tasks. This is due 

to the presence of unilateral impairment. In tasks that require one hand alone, 

the unaffected hand is chosen and the child generally has total success. Reach, 

grasp, release and manipulation are impaired in the affected upper limb leading
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to altered performance in bilateral tasks and tasks involving the non dominant 

hand (Krumlinde-Sundholm & Eliasson, 2003). Common daily tasks including 

holding the toothbrush to apply toothpaste, tying shoe laces, tying up hair, 

cutting food, holding paper while writing, manipulating toys such as Lego, cutting 

with a scissors and buttoning trousers following toileting often present 

challenges to the child with hemiplegia.

2.6 Upper Limb Management

As previously outlined, children with CP can present with impairments at a body 

systems and structures level (including decreased motion, joint contractures, 

tonal abnormalities and sensory disturbance) and an activity and participation 

level (decreased ability to complete activities of daily living, including self-care, 

play and educational tasks). They are frequently in receipt of services from a 

variety of professionals including occupational therapists, physiotherapists, 

speech therapists, paediatricians and orthopaedic surgeons, with numerous 

intervention methods being utilised.

Their parents or caregivers are generally actively involved and eager to provide 

their child with the best possible intervention programme. Attendance and 

participation in a therapeutic intervention is time consuming and costly in both 

monetary and emotional terms and professionals in the field have begun to 

caution that more is not necessarily better (Scrutton, 2000). Bax (2001) 

comments on this in his editorial in Developmental Medicine and Child 

Neurology and postulates that parents will often seek out further interventions to 

supplement those that their child is routinely receiving. Ongoing participation in 

treatment programmes can be exhausting for the child and care giver and often 

other members of the family. In this era of ‘best practice’ and ‘evidence based 

practice’ there are increasing demands on service providers to consider more 

closely and look more carefully at their services and the loads being placed on 

the service users (Bax, 2001; Holm 2000).
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2.7 Occupational Therapy

Occupational Therapy (OT) for children with a henniplegia aims to prevent the 

development of contractures and abnormal patterns of movement, to increase 

more typical patterns of movement and quality of movement in the upper limb 

and to facilitate the child to acquire the functional skills required to participate in 

the occupations of childhood. A systematic review which examined the 

effectiveness of OT in the treatment of children with CP was published in 2004 

(Steultjens et al, 2004). The overall aim of the review was to explore if OT 

intervention would improve outcomes of children within this group. Seventeen 

studies were reviewed, including 7 randomised controlled trials. Disappointingly, 

it concluded that there is insufficient evidence to support the use of occupational 

therapy in the treatment of children with CP in any of the categories including 

NDT, splinting and lycra garments.

2.7.1 Occupational Therapy and the Neurodevelopmental Therapy 

Approach

Bobath therapy or neurodevelopmental therapy (NDT) is the treatment approach 

most widely used with children with cerebral palsy (Brown & Burns, 2001;

Deluca et al, 2006). It originates from the work of Betha and Karl Bobath starting 

in the 1940’s (Butler & Darragh, 2001). The basic assumption of NDT is that 

malfunction within the central nervous system results in abnormal patterns of 

movement. Intervention aims to facilitate normal movement patterns through 

handling techniques and the use of key points of control. Intervention is at a 

systems level and the intervention programme requires a vast time commitment 

from the parent, child and treating therapist (Brown & Burns, 2001; Knox & 

Evans, 2002).

The practice of NDT is now incorporated into occupational therapy, 

physiotherapy and speech and language therapy treatment programmes
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worldwide both for children with neurological impairment or developmental delay 

and for adults with an acquired hemiplegia. However, its application remains 

controversial. This can be attributed to lack of clarity and confusion regarding 

the evolving core treatment principles and the lack of substantial high level 

evidence to support its use (Brown & Burns, 2001). It is an approach to 

treatment with many different treatment techniques being utilised, often in 

association with other interventions (for example splinting), with varied time 

intensities and this accentuates the problem (Butler & Darragh, 2001).

In an American Academy of Cerebral Palsy and Developmental Medicine 

(AACPDM) evidence report, Butler and Darragh (2001) identified studies which 

examined the effectiveness of NDT alone or NDT in association with another 

intervention. Twenty one articles met the search inclusion criteria with 416 

different children included. There was a wide variation in the classification of CP 

included, associated impairments, and the ages of the subjects. The majority of 

studies had small numbers and the outcome measures utilised differed 

throughout. The authors conclude that 86 of the 101 results did not highlight any 

advantage to NDT therapy and that the vast gaps in the body of evidence 

relating to NDT need to be addressed to substantiate its widespread use.

A systematic review examining the effectiveness of NDT with children was also 

published in the same year, in the British Journal of Occupational Therapy 

(Brown & Burns, 2001). Their review included 17 studies, some of which differed 

from the studies included in the AACPDM report. Their overall conclusion 

agreed with the previous report in stating that there is insufficient evidence to 

demonstrate either the effectiveness or ineffectiveness of NDT. They cite 

diagnostic variability, lack of randomisation, inadequate blinding processes, 

researcher bias and differing outcome measures being used as contributing 

factors. They strongly recommend further, more rigorous research to be 

completed, citing a multicentre, randomised clinical trial with double blinding 

methodology as being the most effective method of achieving this.
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Since the publication of these review articles Knox and Evans (2002) completed 

a repeated measures study with 15 children between the ages of 2 and 12 years 

with a diagnosis of CP of any tonal status or distribution. None of the children 

had a classification of hemiplegia. Children were assessed using the GMFM, the 

PEDI and a parent questionnaire. Children acted as their own controls and were 

assessed at 6 week intervals; at baseline, pre intervention, post intervention and 

follow up. Complete information was available for 9 children, with partial 

information missing for 6 children, primarily the follow up measures. They report 

a statistically significant increase in GMFM total scores (p=0.009), GMFM goal 

total scores (p=0.010), walking (p=0.010) and crawling (p=0.050). However, the 

PEDI mobility domain did not show significant improvement (p=0.678) and this 

was not commented on by the authors. PEDI self-care skills (p=0.031) and 

PEDI caregiver assistance (p=0.012) increased. However, on examination of the 

mean scores and standard deviations the resulting values show only very small 

change. It could also be argued that in a study with small numbers the statistical 

significance should be examined with caution (Butler & Darragh, 2001). While 

the assessments were not completed by the therapist providing the intervention, 

they were completed by a therapist who worked at the same centre. Therefore 

assessor bias cannot be totally ruled out.

2.8 Intervention Techniques

Boyd et al (2001) completed a systematic review of the management of upper 

limb function in children with CP. Their literature search incorporated 60 papers 

including 4 randomised controlled trials and 44 prospective studies with 

objective outcome measures. Retrospective studies were excluded. Specific 

treatment techniques being utilised by health professionals included botulinum 

toxin injections, electrical stimulation and surgical reconstruction. Occupational 

therapy interventions included casting and splinting, lycra garments and 

constraint induced movement therapy. The primary finding of the review was a
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lack of evidence to support the use of most treatment interventions within this 

area of practice.

An analysis of motor intervention programmes being provided by 

physiotherapists reports a similar paucity of evidence (Siebes, Wijnroks & 

Vermeer, 2002). Clinically, it is reported that there are benefits to the client from 

services being provided but in an era that increasingly demands evidence for 

practice and with the high costs involved in providing treatment, there is greater 

demand on health care professionals to back up or refute approaches utilised. 

Limited high level research studies being completed and the lack of sensitive 

outcome measures are cited as the two main contributing factors to this (Boyd et 

al, 2001; Siebes et al, 2002; Krumlinde-Sundholm & Eliasson, 2003).

2.8.1 Constraint Induced Movement Therapy

Constraint induced (Cl) movement therapy is a relatively new therapeutic 

intervention which involves constraint of the unaffected limb combined with 

intensive training and practice of movement on the affected side (Boyd et al,

2001; Naylor & Bower, 2005). It is based on neuroscientific research where it 

was found through animal studies that motor cortex plasticity and cortical 

reorganisation may be possible, and through inhibiting the ability to use the non

affected hand, learned non-use of the affected side may be counteracted 

(Charles & Gordon, 2005; Boyd et al, 2001). Cl therapy was first incorporated 

into the treatment of adult patients post stroke. It was then proposed as an 

intervention technique for children with cerebral palsy due to plasticity of the 

developing brain (Delucia et al, 2003).

Several studies have been published which examine the effectiveness of this 

concept with the methodology ranging from single case studies to randomised 

cross-over trials. Establishing a clinical bottom line regarding the effectiveness
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of the method is confounded by a wide variation in how the method is utilised 

and by outcome measures differing between studies.

Willis et al (2002) examined the effect of one month of forced use in twelve 

children with a hemiplegia, aged between 1 and 8 years, using randomised 

assignment to either the treatment group or the control group, with the control 

group crossing over to receive intervention. Assessments were completed at 

entry, at 1 month immediately following the treatment group receiving casting of 

the uninvolved side, at six month follow up with the control group beginning 

casting and finally at 7 months immediately following the control group 

completing casting. The control group did receive casting but then only received 

post intervention evaluation immediately following the cast removal and did not 

receive a 6 month follow up appointment.

This study examined casting alone which is in conflict with the more widely 

accepted view that constraint of the upper limb should be combined with 

intensive training (Charles & Gordon, 2005; Naylor & Bower, 2005). Participants 

were assessed using the unilateral fine motor components of the Peabody 

Developmental Scale (PDM S). The authors report a 12.6 point increase within 

the treatment group and a 2.5 increase in the control group. The strength of the 

results Is limited by apparent problems in the methodology including lack of 

blinding of the assessors, unclear presentation of the results of the parent 

interviews and, while the authors state that several parents withdrew their child 

from the study, it is not clear where they fit into the study data.

A recently published study by Delucia et al (2006) involved a randomised 

crossover trial including 18 children under the age of 8 years with a hemiplegia. 

Children were randomly assigned to either the control group or the treatment 

group. The treatment group were assessed immediately pre intervention, 

following the 3 week Intervention period and at follow up 3 weeks later. The  

control group completed the assessments at week one and the end of week
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three with no change in their regular occupational therapy or physical therapy 

and the third assessment following the three weeks acted as their pre 

intervention assessment. They then received the constraint induced therapy 

programme. The assessments used to measure change were the Quality of 

Upper Extremity Skills Test (QUEST) and the Paediatric Motor Activity Log 

which was developed from the Log created for the adult intervention programme 

(Taub et al 2004). Cl intervention consisted of wearing a cast on the unaffected 

arm 24 hours a day for 21 consecutive days and 6 hours of constraint induced 

therapy including repetitive training, shaping and encouragement using age and 

functionally appropriate activities.

Using the results of the QUEST, the treatment group demonstrated a statistically 

significant improvement (p= 0.04), with this change remaining stable at the 

follow up appointment. The control group, when crossed over to the treatment 

group demonstrated a significant change (p= 0.05) with intervention. This 

positive effect was mirrored in the results of the Pediatric Motor Activity Log.

The authors acknowledge that the follow up time was short (3 weeks) and that 

future study should incorporate longitudinal results to measure lasting effects of 

the treatment intervention. The pure Cl therapy programme utilised in this study 

is time intensive and the authors acknowledge that further research is necessary 

to examine the optimum amount of time required in inhibiting movement of the 

non affected side and in intensive practice and shaping activities (Delucia et al, 

2006).

Eliasson et al (2005) published a study using an adapted model of Cl therapy. 

They completed the programme with 21 children and included 20 children in the 

control group. Children were between the ages of 18 months and 4 years. This 

model required the children in the treatment group to wear a restraining glove on 

their non affected hand 2 hours a day for 2 months, 7 days a week. The 2 hours 

could be split into different sessions with the child being provided with intense
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practice of motor patterns though meaningful and motivating activities during this 

time period. Measurement of change was recorded using the Assisting Hand 

Assessment (AHA). Assessments were completed prior to Cl therapy, following 

the 2 month intervention period and at follow up 4 months later. The authors 

found that the children within the treatment group demonstrated significantly 

more improvement than the control group (p= 0.005), with the effect of treatment 

being high immediately following the intervention and medium at the follow up 

appointment (Eliasson et al, 2005).

2.8.2 Splinting and Casting the Upper Limb

Splinting and casting techniques for the upper limb have been a component of 

the treatment of children with CP for many years (Autti-Ramo et al, 2006; Exner, 

2005). It is proposed that children with abnormal posturing, altered tone, 

decreased movement and limitations in functional skills may best benefit from 

this intervention (Exner, 2005). Techniques include serial plaster casting to 

reduce muscle contractures, rigid bivalve casts to increase range of motion and 

reduce tone, resting splints to increase or maintain range of motion and 

neoprene splints to increase functional skills (Boyd et al, 2002; Exner, 2005). 

However, the splints and casts can be cumbersome, may restrict movement, 

require compliance on behalf of the child and family and are time consuming 

and expensive to fabricate or fit. Furthermore as the child grows they need to be 

replaced on a regular basis.

Studies which examine the effectiveness of these interventions are extremely 

sparse. Law et al completed an experimental study with 73 children comparing 

standard Occupational Therapy with a combination of NDT and serial casting 

(Law et al, 1991). Children included had a diagnosis of CP and were between 18 

months and 8 years. Assessments used to measure change were the QUEST 

and the Peabody Developmental Motor Scales. This study found that there was 

a significant improvement in the NDT and casting group when compared with
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the standard Occupational Therapy group. Interestingly, in a follow up study 

incorporating 50 children, ranging in age from 18 months to 4 years, comparing 

standard Occupational Therapy with a combination of NDT and bivalve casting, 

no significant difference was noted in scores on the QUEST or parent 

perceptions for this younger age group (Boyd et al, 2002).

Autti-Ramo et al (2006) published an overview of systematic reviews which 

examined the effectiveness of upper and lower limb casting and orthoses in 

children with CP. The results from 5 reviews were included. Within these, 32 

published studies were identified including 5 randomised controlled trials. The 

total population of children investigated was 551. The authors concluded that 

there may be a short term gain in quality of movement and range of motion 

when casting is used in addition to occupational therapy or physiotherapy; 

however, they were unsure if this increase was clinically significant. They report 

a lack of clarity regarding the effect of splinting on functional performance. The 

dominant theme emerging from this overview is a severe lack of available 

evidence to support or refute upper limb orthotics or casts.

2.8.3 Dynamic Lycra Garments

Lycra garments are custom made for each child depending on their presentation 

and movement difficulties. They range from a glove for one hand to total body 

suits . Layering, traction and zipping are incorporated as required (Nicholson et 

al, 2001). The main goal of the dynamic lycra garment is to decrease abnormal 

patterns of tone and patterns of movement, increase proximal stability and 

facilitate increased movement of the upper limb in children with neurological 

impairment (Blair et al, 1995). While use of these garments is becoming 

increasingly more widespread nationally and internationally, published research 

is extremely sparse. The systematic review by Steultjens et al (2004) identified 3 

studies which were concerned with the wearing of lycra garments. They report
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that only two were of sufficient methodolological rigour and only one 

demonstrated significant improvement. This study is outlined below.

Nicholson et al (2001) completed a study which examined the functional skills of 

12 children before and after lycra garments were fitted. Children were between 

the ages of 2 and 17 years. All 12 children were assessed using the PEDI and a 

subgroup of 5 children underwent motions analysis. There was no control group 

and the assessments were completed by the investigator. No information is 

given regarding how the children were recruited to the study.

The grouped results of the PEDI for the 12 participants showed 

overall significant improvements; self care domain (p=0.01), mobility (p= 0.05) 

and social functioning (p=0.1), with caregiver assistance scores reported as less 

significant. However, when the results for each child are examined 

independently it is clear that the improvements are small and the authors 

themselves acknowledge that improvements are minor.

For the 5 children who undenwent motion analysis the authors provided more 

detail on the experiences of the children. Three of the 5 children had difficulty 

tolerating the suits. Child 3 expressed a dislike of the suit, child 4’s parents 

struggled with applying the suit and reported episodes of urinary incontinence 

and child 5 required greater help with dressing, was unable to urinate and 

became severely constipated. In the concluding section the authors report that 

the parents in general were concerned that the suit was inconvenient.

2.9 Kinesio^“ Taping

Kinesio™ taping and the kinesio™ taping technique are relatively new to the 

field of paediatric occupational therapy. This method was first introduced by in 

1975 by Dr Kenso Kase, a chiropractor from Japan (Coopee, 2002; Kase, Wallis 

& Kase, 2003). It was initially used by medical practitioners in Japan such as
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chiropractors and acupuncturists. However, it has been gaining increasing 

popularity internationally within the fields of sports medicine, in the treatment of 

musculoskeletal disorders, and more recently in hand therapy and paediatrics. 

Both the tape itself and the application method are substantially different to 

traditional athletic tape which aimed to restrict joints and protect structures and 

is supportive rather than restorative (Halseth et al, 2004).

Depending on the method of application, the kinesio™ taping method aims to:

• provide low threshold stimulation to the somatosensory system to 

increase proprioceptive awareness

• stimulate the somatosensory system and thereby decrease pain

• improve lymphatic function to decrease oedema and increase tissue

healing

• improve lymphatic and vascular motility

• facilitate increased muscle activity and function

• inhibit muscle activity and function

• increase joint function by balancing tone (Coopee 2002)

Kinesio™ taping, as an intervention technique available to clinicians is gaining 

increasing recognition warranting an entire chapter in the fifth edition of 

Rehabilitation of the Hand and Upper Extremity (Coopee, 2002). However, there 

is little published research in peer reviewed journals to support its use.

Halseth et al (2004) published an experimental study which investigated the 

effect of kinesio™ taping application on proprioception at the ankle. Thirty 

healthy subjects without ankle injury were included and proprioception of the 

taped ankle was compared to the side not taped. They found no statistical 

difference between the two sides. This refutes the assumption that the tape can 

positively influence proprioceptive awareness and contradicts a previous study 

by Simoneau et al (1997) which found an increase in ankle proprioception when 

two strips of athletic tape were applied anteriorly and posteriorly to the ankle.
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The tape used in this study was, however, not kinesio™ tape. A study by Murray 

(2001) found that application of kinesio™ tape impacted on ankle proprioception 

through cutaneous stimulation. The conflicting evidence found by these studies, 

and the absence of published studies which look at sensory imput within a 

paediatric population with neurological impairment, highlight the importance of 

further research in this area.

A descriptive review of kinesio™ tape was published in 2006 by Jaraczewska 

and Long. The specific taping applications are discussed and the authors 

cautiously state that taping in conjunction with other therapeutic interventions 

may be useful in facilitating muscle function, correct alignment and 

proprioceptive feedback.

A pilot study was completed by Yasukawa, Patel and Sisung (2006) which 

investigated the effects of kinesio™ taping in an acute paediatric rehabilitation 

setting. Fifteen children between the ages of 4 and 16 years were included in 

the study. Ail children were inpatients in the rehabilitation institution. Children 

who demonstrated muscle weakness and/or abnormal tone, who were 

considered able to participate in formal testing using the Melbourne Assessment 

of Unilateral Upper Limb Function (Melbourne Assessment) and who did not 

have significant behavioural problems, were recommended by their treating 

therapists for inclusion. Children with very significant sensory and motor loss 

and children with very significant spasticity were excluded. One of the 15 

children included had a diagnosis of CP; all other children had an acquired 

impairment resulting primarily from cerebral vascular accident, brain injury, 

tumour or spinal cord injury.

The Melbourne Assessment was chosen to measure change and was 

administered immediately prior to taping, immediately following taping and three 

days later (the latter two measurements were taken with the tape on). The 

kinesio™ tape was applied by a therapist not involved in the measurement of
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change. Tape was applied depending on the evaluation of the clinician and 

areas taped ranged from the back extensors, the scapula, the forearm, the wrist, 

the digits and the thumb. The study concluded that there was a statistically 

significant improvement between pre and post intervention measurement using 

the Melbourne Assessment (p = 0.02). Mean scores were reported as 60.5 pre 

taping, 65.5 post taping and 70.1 at follow up.

However, there are a number of methodological problems with this study which 

influence the strength of the results reported. There was no control group, and 

while the authors report that each child acted as their own control, no baseline 

assessments were completed and the pre and post taping assessments were 

carried out immediately following each other. The taping was completed by a 

different therapist than the therapist carrying out the assessments. However, this 

does nothing to eliminate bias.

The tape was applied to multiple areas and application differed between 

children. Information is not included regarding which method of application was 

utilised (for example, functional correction or muscle facilitation). The reader is 

then not in a position to establish which techniques would be most effective for 

which particular problems.

The Melbourne Assessment was developed for neurological impairment and has 

not been validated for use with children with a spinal cord injury. The results 

section of this article is extremely limited. The study does not inform us 

regarding whether the mean and standard deviation scores given are raw scores 

or percentage scores. The manual of the Melbourne Assessment clearly states 

that a raw score change of equal to or exceeding 14 points is considered ‘true’ 

change and a percentage score of equal or greater than 12% when all 

assessments are scored by the same rater (Randall, Johnson & Reddihough, 

1999). A change of five points may therefore not be clinically meaningful and no 

information is provided in the study regarding the results for each child. The
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intervention period of the study is short. However, the authors do acknowledge 

this.

While the strength of this study is limited and the short timeframe and small 

numbers prevent generalisation, the study does highlight the urgent need to 

complete further research into the efficacy of kinesio™ taping before it becomes 

another common practice in occupational therapy that is not substantiated by 

rigorous research. As an intervention becomes a part of accepted practice for a 

population it becomes much more difficult from an ethical standpoint to assign 

children to a control group which is not in receipt of available treatment (Boyd et 

al, 2001). This study recommends further research to examine the effects of the 

tape once it has been removed.

2.10 Measuring Change

The ability to measure change at both the body functions and structures level 

and at the activity and participation level is an essential requirement of both 

practice and research. This task is one of the most fundamental, yet complex 

components of occupational therapy (Stewart, 2005). In children with CP even 

small positive changes can have an impact on performance and participation, 

and measurement tools are necessary to document change and to assist in 

decisions regarding the most appropriate intervention for each individual child. 

Siebes et al (2002) report that the lack of assessment tools that are specific and 

sensitive enough to measure change in this population is problematic.

Standardised assessments are categorised as either norm referenced or 

criterion referenced. There are benefits and disadvantages to both. Norm 

referenced tests are tests which compare the child’s performance with that of 

typically developing children. An example of this type of test is the Bruininks- 

Oseretsky Test of Motor Proficiency (Bruininks, 1978). This form of test provides 

the assessor with information regarding performance in tasks such as writing
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skills and cutting. However, it compares the child to the typical population which 

is not always appropriate for a child with motor impairment. Criterion referenced 

tests provide specific information regarding a child’s performance in a particular 

task (Stewart, 2005). An example of this type of test is the Quality of Upper 

Extremity Skills Test (QUEST) (DeMatteo et al, 1992). It is useful in analysing 

the child’s performance over time and in examining responses to intervention 

both on an individual and of a group basis for children with the same diagnosis.

Measures of change can also be subdivided using the International 

Classification of Disability and Health (WHO, 2001). Tests at the level of body 

functions and structures include measuring range of motion, strength and 

spasticity. These tests provide information regarding motor components but do 

not provide information regarding functional performance and have been 

criticised for this (Krumlinde-Sundholm & Eliasson, 2003; Siebes et al, 2002). 

Tests at an activity and participation level can be either norm or criterion 

referenced and provide information on performance within specific areas such 

as quality of movement and upper limb function and measures of activities of 

daily living. Available tools include the Melbourne Assessment of Unilateral 

Upper Limb Function (Melbourne Assessment) (Randall et al, 1999), and The 

Pediatric Evaluation of Disability Inventory (PEDI) (Haley et al, 1992).

2.10.1 Measuring change in joint motion.

The measurement of range of motion (ROM) at specific joints involves testing at 

a body functions and structures level. Range of motion refers to the degrees of 

movement achieved at a joint or group of joints (Norkin & White, 2003). Within 

the arena of hand therapy and interventions in relation to hand injuries and 

enduring conditions such as rheumatoid arthritis, range of motion measurements 

are prioritised and are likely to be considered an essential component in 

measuring change (Cambridge-Keeling, 2002).
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There are a number of techniques available to measure joint range including 

motion analysis systems, digital photography such as the Uihlinn Method and 

goniometry (Dunlevy, Cooney & Gormley, 2005; Bonato, 2005; Norkin & White, 

2003). Goniometry refers to “the measurement o f angles created by human 

joints by the bones of the body” (Norkin & White, 2003 Pg 3). The universal 

goniometer is the most widely used tool utilised for measurement of motion 

(Coxford, Jones & Barker, 1998). The accuracy of measurement can be 

influenced by goniometer placement, experience of the therapist and the type of 

goniometer used. Even within the specialised field of hand therapy, where ROM 

measurement is consistently reported there are very limited studies which 

examine reliability of the techniques applied specifically to the wrist and thumb. 

Cambridge-Keeling (2002) cites a study completed by Hellebrandt, Duvall and 

Moore in 1945 which found that 8 physical therapists were within 7° or less of 

their first measurement when the same joint was measured twice, 62% to 72% 

of the time. Horger (1990) examined intra-rater and inter rater reliability of active 

and passive wrist motion amongst 13 therapists, measuring 50 wrist joints in 

adult clients with wrist impairments. They found that the inter rater and intra

rater reliability was excellent with the intra-rater reliability being higher than inter 

rater reliability.

There are many factors influencing the measurements achieved during active 

joint range of motion measurement. These include age, pain, motivation, fatigue 

and the ability of the therapist (Norkin & White 2003). When measuring children 

their ability to complete testing can also be influenced by their understanding of 

the instructions and the level of attention they are giving to the task. In the 

paediatric population who have a neurological impairment, this is further 

confounded by the presence and possible recruitment of tone and the effect of 

fatigue, anxiety, sickness and even the time of day on tone, and thus, on their 

ability to perform the movement task.
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While all the above factors can have a negative effect on this outcome measure, 

it continues to be an important and frequently utilised measurement tool, 

particularly in measuring change following an intervention that impacts at the 

body structures and functions level.

In a thorough search of the literature only one study was found which examined 

the reliability or validity of ROM measurements within children with neurological 

impairments. Glazier, Fehlings and Steele (1997) examined the test-retest 

reliability of goniometric measurements of the upper limb in children with CP, 

including wrist extension. However, only passive motion was included. The 

authors concluded that the test-retest reliability of passive wrist extension was 

good.

Multiple studies were found which recorded change following interventions using 

this method. In the systematic review by Boyd et al (2001), 4 randomised 

studies were found and were examined for the outcome measures they 

included. Three out of 4 reported measuring change using range of motion 

measurements. While reviewing the articles relating to botulinum toxin injections 

to the upper limb in paediatric neurological impairment, references to range of 

motion measurement were frequently identified.

Law et al (2005) investigated the effect of botulinum toxin injection to the upper 

arm on upper limb functional skills in a randomised trial involving twenty 

children. Outcome measures utilised were ROM, Ashworth Score, The 

Melbourne Assessment of Unilateral Upper Limb Function, The PEDI and the 

nine-hole peg test. They utilised a clinical goniometer, with the child seated, and 

clearly outline how they documented range. A study by Hurvitz, Conti and Brown 

(2003) also utilised goniometry (active and passive) using a standard 

goniometer to measure change following upper limb botulinum toxin injection. 

They report that a 10° increase is a valid change when assessment is completed 

by an experienced clinician.
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2.10.2 Measuring change in quality of movement and functional 

performance

As enumerated above, measurements such as range of motion are important 

when investigating the effectiveness of interventions which impact on body 

systems or structures. However a positive change at this level does not 

necessarily correlate with an improvement in activity performance. Experts in the 

field of paediatric therapy now strongly advocate functional measures in the 

assessment of children with neurological impairment (Eliasson et al, 2005).

Tests such as the Peabody Developmental Scale (Folio & Fewell, 2000) and 

The Bruininks-Oseretsky Test of Motor Proficiency (Bruininks, 1978), while 

frequently utilised with children with neurological impairment, are clinically 

limited. They are norm referenced and based on typical development and the 

acquisition of motor skills and are designed to highlight developmental delays. 

They have not been specifically designed for children with impairments in hand 

function and address quantifying levels of function rather than quality of 

movement and ability related to movement performance. These tests measure 

the child’s ability to perform tasks with their dominant hand, and have limited 

application to the population of children who have unilateral impairment, and are 

thus unlikely to perform the tasks with their affected hand (Krumlinde-Sundholm 

& Eliasson, 2003).

There are tests which examine the movement components of functional activity 

that are not based on developmental stages which are norm referenced. They 

involve timed performance of activities such as writing, grasp and release. An 

example of one such test is The Jebsen-Taylor Hand Function Test (Taylor,

Sand & Jebsen, 1973). These tests do involve unilateral assessment and are 

applicable to children with a hemiplegia. However, they are not specifically 

developed for the children with neurological impairment.
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The Melbourne Assessment (Randall et al, 1999) was specifically designed for 

children within this group. It examines both quality of movement and upper 

extremity function. Test components include reach, grasp, release and 

manipulation (Bourke-Taylor 2003). Another test constructed for use with this 

population is the Assisting Hand Assessment (AHA) (Krumlinde-Sundholm and 

Eliasson 2003). This is a criterion referenced test which was developed to 

measure how a child with unilateral impairment uses his affected hand 

spontaneously in bilateral play (Krumlinde-Sundholm & Eliasson 2003, Eliasson 

et al 2005). The major difference is that the Melbourne Assessment measures 

one upper limb in isolation, while the AHA looks at the involved upper limb while 

bilateral tasks are being completed. It could be argued that this assessment is 

more functionally related to the population with a hemiplegia. Finally, the AHA 

requires the rater to have completed a 3 day training course and certification to 

have been achieved through scoring of 8 AHA assessments. The Melbourne is 

available for use by a qualified health care professional.

Randall et al (2001) published a study which examined the reliability of the 

Melbourne Assessment. The test was administered to 20 children on 2 

occasions 2 weeks apart. Using the result total test scores of 16 therapists intra

rater reliability was found to be 0.97 and inter-rater reliability 0.95 using 

intraclass correlation coefficients (ICC). Test retest reliability was found to be 

high for total test scores (0.98 and 0.97). Validity was investigated in a study 

which examined correlation between the Melbourne Assessment and the 

Pediatric Evaluation of Disability Inventory (PEDI) (Bourke-Taylor, 2003). Using 

the results of assessment of 18 children with CP, correlation using Spearmans 

rho was found to be 0.939 between the Melbourne Assessment and the self 

care domain of the PEDI.

The AHA was examined regarding validity during the development stage, using 

goodness-of-fit statistics relating to the Rasch model. It demonstrated good
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validity with 21 out of 22 of the test items demonstrating a ‘fit’ within the model 

(Krumlinde-Sundholm & Eliasson, 2003). A recent study by the developers 

investigated the test’s inter-rater and intra-rater reliability (Holmefur, Krumlinde- 

Sundholm & Eliasson, 2007). Two occupational therapists rated 18 children and 

20 occupational therapists rated 8 children. They concluded that the AHA has 

excellent inter-rater and intra-rater reliability (Intraclass correlation coefficient 

0.98 for 2 raters, 0.97 for 20 raters and intra-rater reliability 0.99).

2.10.3 Measuring change in daily living tasks

Decreased motor ability impacts on a child’s ability to perform activities of daily 

living. A number of instruments have been designed to measure performance 

within this area. Two of the most commonly cited instruments are the Pediatric 

Evaluation of Disability Inventory (PEDI) and the Functional Independence 

Measure for Children (WeeFIM). The PEDI is designed to score the child’s 

performance level, the amount of caregiver assistance required and the 

modifications needed to carry out the tasks as reported by the parent or 

caregiver. Its validity and reliability for use amongst children with disabilities 

have been established through numerous studies (Ketelaar, Vermeer & Helders, 

1998) and a substantial growth in its use within studies measuring change 

following intervention has been reported (Siebes et al, 2002). The WeeFIM is an 

extension of the adult version (Functional Independence Measure) and also 

examines functional independence through caregiver questioning.

A study was completed by Ziviani et al (2001) examining concurrent validity of 

the PEDI and the WeeFIM and found a high correlation between the two tests, 

which indicates that the constructs which they measure are similar. The PEDI 

has been criticised for the amount of time taken to complete the total 

questionnaire (up to 1 hour). However, as each domain contains a large number 

of items (197 in total) this may increase its sensitivity to change. The WeeFIM 

can be administered much more quickly (10-15 minutes) and has fewer items to
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be scored (18) and therefore may be less sensitive (Ottenbacher et al, 2000). 

The WeeFIM also requires the user to pay a yearly administration fee to the 

developers and records all data centrally (Zivianni et al, 2001). Both measures 

have been criticised for their reliance on parent report rather than observation of 

performance capacity (Van Zelst et al, 2006).

Van Zelst et al (2006) used the Assessment of Motor and Process Skills (AMPS) 

with 54 children in South Australia with a hemiplegia to examine activities of 

daily living. They found that the children demonstrated lower functional 

performance than the age matched normative data. The authors report that the 

AMPS facilitated the assessment of upper limb skills during task performance as 

it is an observational test. The AMPS requires certification to complete.

2.12 Summary

This chapter outlined the evolution of the definitions and classifications of CP. It 

explored CP, hemiplegia and specifically hemiplegia in relation to the upper 

limb. It reviewed and analysed treatment approaches and interventions used 

within this field of practice including the research methodology of the studies 

reviewed and examined available literature relating to the kinesio™ taping 

technique. Finally, it reviewed the measures available to report change. Chapter 

three will detail the methodology utilised in this research study.
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Chapter Three 

Methodology
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3.1 Introduction

This study aims to examine the impact of a course of wrist and thumb taping on 

range of motion, quality of movement and functional tasks in a group of children 

with a diagnosis of CP, hemiplegia. It also examines their parents’ perceptions 

of the programme and of their child’s performance during and following taping.

In this chapter the research methodology is described in detail including an 

outline of the necessary change in the design used during the study. The 

sample selection, rationale for the use of the assessment tools, design of the 

parent questionnaires and the pilot study are outlined. The procedures followed 

including the ethical considerations are presented. Finally the method of data 

analysis is included.

3.2 Population

The study recruited children with a diagnosis of cerebral palsy, hemiplegia from 

the Central Remedial Clinic and Enable Ireland, the two main services for 

children and adults with physical disabilities in Ireland. Due to the time 

commitment, which consisted of four long assessment appointments and twice 

weekly appointments during the 6 week taping intervention, children had to be 

within driving distance of either Dublin or Wicklow. The researcher completed all 

the assessments in the centre where the children received their regular 

treatment intervention and the children were seen for tape application at least 

twice weekly either in this centre, their school, or in their home.

3.2.1 Inclusion Criteria:

• Primary diagnosis of cerebral palsy, hemiplegia

• Aged between 2 years 10 months and 8 years 10 months. During the 

study it would be necessary for children to co-operate with a number of
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formal tests such as active motion goniometry. For this reason, younger 

children were excluded.

• Ambulatory without aids except lower extremity orthotics

3.2.2 Exclusion Criteria:

• Any diagnosis other than CP, hemiplegia

• Minimal to no involvement of the upper limb on the hemiplegic side

• Children under the age of 2 years 10 months or over the age of 8 years 

10 months at enrolment in the study

• Previous upper limb surgery

• Botulinum toxin injection to the affected upper limb within the year 

previous to enrolment in the study

• Children wearing a lycra upper limb garment at the time, or in the year 

prior to enrolment in the study.

3.3 Ethical Considerations

Prior to commencing the study, it was necessary to first receive ethical approval 

from the Faculty of Health Sciences, Trinity College Dublin. Once this was 

received (Appendix 1) ethical approval was then sought from the two main 

services for children and adults with physical disability in Ireland. Approval to 

complete the study was granted by both services (Appendix 2 and Appendix 3). 

Consent forms, parent letters and information sheets were approved, and signed 

consent was received from at least one parent of each child prior to 

commencement in the study. Parent and child consent forms, parent letter and 

information sheet are contained in Appendix 4, 5, 6 and 7 respectively.
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3.4 Research Design

During the study it became necessary to change the methodology utilised. 

Therefore this section will be divided into three parts. In the first section, the 

initial study design will be briefly outlined, including a rationale for this design. 

The second section will outline the difficulties encountered with this design. 

Finally the third section will clearly outline the ultimate methodology and 

research design utilised.

3.4.1 Initial Study Design

Peat (2002) rates study designs in order of merit, placing randomised controlled 

trials at level one, or the highest level of merit within quantitative research 

methods. Following preliminary discussions with one of the main services for 

children and adults with physical disabilities, 49 potential participants were 

identified who were within the age range, appropriate geographic area and who 

had a diagnosis of cerebral palsy, hemiplegia. It was therefore expected that 

between this service and the other main service, that there would be sufficient 

participants to recruit to an experimental study using random allocation to either 

a control group or a treatment group using matched pairs. Randomisation is 

important in the matched pair methodology utilised in investigating the effect of 

the independent variable and eliminating possible bias on the part of the 

researcher (Field & Hole 2003).

Matching has been defined as “choosing controls that match the cases on 

important confounders such as age or gender” (p95 Field & Hole 2003). As 

research completed to date has not shown any differences in presentation and 

responses to therapy due to sex or side of involvement, matching by these 

characteristics was ruled out (Khaw, Tidemann & Stern 1994, Uvebrant 2000).

Boyd et al (2001) report that, there “may well be a critical time duhng growth and 

development when management of upper limb dysfunction in children with CP is
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likely to be optimal”. (p150). It is widely accepted that there is greater neural 

plasticity and potential to increase motor skill potential in the younger child 

(Charles & Gordon 2005). There have been a number of studies published 

which appear to demonstrate greater improvements in the older child which 

contradict this base assumption that intervention in the younger age bands 

would be the most effective. In a study examining the effect of an adapted model 

of constraint induced movement therapy in children, Eliasson et a! (2005) found 

that within an intervention group ranging in age from 18 months to 4 years the 

older children in the study showed greater improvement in scores in The 

Assisting Hand Assessment. Age was thus chosen as the first matching criteria 

with matching within 6 months of age.

Limited ability to achieve active motion at the thumb can have a severe effect 

on the function of the involved upper limb. The range of motion at the thumb 

impacts directly on a child’s ability to grasp, hold, release and manipulate 

objects. The severity of involvement of the thumb can vary greatly between 

children. It is therefore possible that children with a severe impairment of hand 

function may respond differently to the intervention than children with a milder 

involvement. In children with a hemiplegia, active radial abduction of the thumb 

is consistently restricted to some degree. The severity of active movement 

restriction in this plane was chosen as the second criteria for the matching 

protocol, with three specific motion bands utilised. Children were assigned to 1 

of these 3 groups. At screening, group 1 achieved active radial abduction from 

0° to 14°, group 2 active radial abduction of 15° to 29° and group 3 active radial 

abduction of 30° to 50° (typical radial abduction at the thumb in children without 

impairment is 50°).

Following completion of the pilot study (which is described later in the chapter) 

the researcher met with the physiotherapists and occupational therapists at the 

sites (Central Remedial Clinic, Clontarf, Enable Ireland, Sandymount and 

Enable Ireland, Bray) to outline the proposed study and to share information on
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the kinesio taping™ method. The occupational therapy managers agreed to 

either send the information sheet with a signed cover letter (Appendix 8)) to the 

parents of children who met the study criteria, or their treating therapist gave the 

parents the information at the child’s regular therapy appointment.

3.4.2 Recruitment problems and justification for tlie change in 

methodology

The researcher had planned to recruit twenty matched pairs. The first 5 children 

were recruited to the study, with 4 randomly assigned to the treatment group 

and 1 to the control group. None of these 5 could be matched to another child 

due to differences in age and severity of involvement. Two children who were 

screened at this time were excluded from the study due to minimal involvement 

in the upper limb.

It became clear that a large number of the children who would be suitable for 

recruitment into the study were wearing dynamic lycra garments on their 

involved upper limb. This was an exclusion criterion due to its tight proximity to 

the skin and the fact that it would be difficult to distinguish the effect of the 

garment from the effect of the tape. This type of garment is expensive and 

parents and children had invested substantial time, energy and money into this 

programme. It would not have been ethical to ask that the garment be removed 

for the duration of the taping study, particularly as there would be a period of 6 

weeks post taping where no new intervention (including resuming wearing of the 

garment) could take place. Disappointingly, in 1 of the three sites all but 1 child 

who met the inclusion criteria would have to be excluded for this reason.

As the researcher began to recruit further participants, it was found that the 

numbers of children who would meet the study criteria would be much more 

limited than had previously been anticipated. The study would also require an
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extensive time commitment from the parents and a further 2 children and their 

parents chose not to become involved.

Furthermore, due to the decreasing numbers (the reasons for which are outlined 

above) and due to a large variation in the ages of the children and the severity of 

thumb involvement, matching one child to another child proved difficult. Children 

who might be a match in age had different levels of thumb involvement.

Interestingly word of mouth awareness of the kinesio™ taping method was 

growing. Parents began to indicate a reluctance to allow their child to be part of 

the control group a feature of which was the absence of intervention. Parents 

who had commenced the study taping period conveyed their satisfaction with 

the taping method to other parents whose children did not meet the study 

inclusion criteria (older or younger than the age band or different CP 

classification) and to therapists working with their child. The researcher was 

increasingly being asked to evaluate and provide the intervention to other 

children. It would be impossible to continue with the research programme, which 

had a period of 6 weeks following the taping where no intervention was 

provided, if the taping was being provided to other children within the services 

without this restriction.

The original preferred methodology was impossible because of insufficient 

numbers of children with hemiplegia consenting. The total number of children in 

this diagnostic group was already limited. It was therefore considered that in 

order to complete the study within an appropriate timeframe and due to the 

reasons outlined above, that It would be impossible to complete a sufficient 

number of matched pairs in sufficient time for study completion.

Following discussion with a research paediatrician and continued consultation 

with the research supervisor it was deemed necessary to discontinue with 

randomised matched pairs and utilise an alternative methodology. This was
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extremely disappointing due to the time and effort invested in the original 

methodology and the desire to produce high level evidence to support or refute 

the taping method.

The following section will outline the methodology used to complete the study. 

3.4.3 Study Design

All remaining children recruited to the study would be considered single cases 

with every child acting as their own control. Using a repeated measures design, 

children would receive a baseline assessment, 6 weeks of no intervention 

followed by an assessment prior to taping, 6 weeks of taping followed by a post 

taping assessment, 6 weeks with no intervention followed by a final follow up 

assessment. The initial 4 children assigned to the treatment group would be 

included in the data analysis; however they would not have baseline data. The 

child recruited to the control group could commence taping following the 6 week 

period and the initial data gathered would constitute their baseline scores. See 

table 3.1.

Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

No Intervention Intervention No Intervention

B/L Pre Post F/U

B/L = Base Line Assessment Pre = Pre Taping Assessment

Post = Post Taping Assessment F/U = Follow Up Assessment

Table 3.1 Study Design

All children recruited were in receipt of some level of physiotherapy or 

occupational therapy intervention. During all stages of the study they would 

continue to attend their regular appointments and home programmes as well as
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participating in any activities that they were involved in such as swimming or 

horse back riding. Parents would keep a weekly log during the 18 weeks of 

enrolment, documenting therapeutic interventions being provided as well as a 

specific log during the taping intervention (Appendix 9). Due to the amount of 

variables for each child and the lack of published research relating specifically to 

kinesio taping™, taping alone was chosen as the independent variable rather 

than taping with occupational therapy intervention focusing specifically on hand 

function skills. Therefore any benefits that might be achieved could be attributed 

to the taping programme alone rather than the increased therapeutic 

interventions.

All children who met the inclusion criteria were identified by the occupational 

therapy or physiotherapy managers at the sites and parents were given basic 

information regarding the study and the information sheet (Appendix 7). If the 

parent/caregiver and their child indicated an interest their contact details were 

given to the researcher. A screening appointment was scheduled. At this time, 

they received a copy of the consent forms, further information on the study, and 

a small piece of tape with instructions on how to carry out the skin test.

3.5 Assessment Measures

Four main areas were identified for measurement. These were; range of motion, 

quality of movement, functional skills and parent perceptions of the intervention, 

change and any impact of the taping on their child. An extensive search of the 

literature relating to assessment of the upper limb in hemiplegia was completed 

prior to the pilot study. Studies which looked at the effect of treatment 

interventions including botulinum toxin, constraint induced movement, splinting 

and electrical stimulation were also examined and methods for measuring 

change documented. All outcome measures listed were examined by the 

researcher and the literature reviewed, with the following assessments being 

chosen for the pilot study.
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3.5.1 Range of Motion: Goniometry

As the taping was expected to have an impact on the degree of movement of 

the two joints being taped (the thumb and the wrist), it was important to measure 

the range of movement at these joints.

It is accepted that the universal goniometer is the most widely used tool to 

measure joint motion within practice (Coxford, Jones & Barker, 1998). This 

method of reporting change in motion has been utilised since the 1940’s (Bear- 

Lehman & Abreu, 1989). While there have been recent advances in technology 

available for measuring joint motion for example the Uhlinn Method (Dunlevy, 

Cooney & Gormley, 2005) no studies were found which examined their validity 

or reliability for measurement of the wrist and thumb in children with neurological 

impairment.

3.5.2 Quality of Movement

The Quality of Upper Extremity Skills Test

The QUEST is a criterion referenced standardised assessment which evaluates 

the quality of upper extremity function in children with CP between the ages of 

18 months and 8 years (DeMatteo et al, 1992). Function is measured in four 

domains; disassociated movement, grasp, protective extension and weight 

bearing. Scoring is completed using a video of the assessment. The test takes 

30-40 minutes to administer.

During its development the authors completed three studies which examined the 

test for reliability and validity (DeMatteo et al, 1993). Reliability is concerned 

with the stability of a test. Inter-rater reliability in a sample of 71 children was 

found to be 0.96, test retest reliability ranged from 0.75 to 0.95.
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Validity relates to whether a test actually measures what it purports to measure. 

The QUEST was investigated, again by the authors, for construct and criterion 

validity. Criterion validity was established by correlating the results from the 

QUEST with an established measure of upper limb fine motor function. The 

Peabody Developmental Motor Scales, Fine Motor Section. Using Pearson 

Product Moment Correlation Coefficients the correlation was found to be 0.84 

(p< 0.001). Construct validity testing evaluated the QUEST scores correlation 

with therapists’ judgements of hand function and correlation with the QUEST 

was found to be 0.72 for the left hand and 0.58 for the right.

A review of the QUEST agreed that the test does appear to demonstrate 

excellent inter-rater and test-retest reliability. However the authors question the 

test’s sensitivity to change and a lack of evidence to support the use of the test 

as a discriminative tool (Hickey & Ziviani, 1998).

3.5.2.1 The Melbourne Assessment of Unilateral Upper Limb Function

The Melbourne Assessment is a criterion referenced test which was developed 

for children from 5 to 15 years with a neurological impairment. It was developed 

to evaluate changes in functional performance following upper limb interventions 

such as surgical techniques and therapeutic treatment programmes, to make 

comparisons between individual performance at different points of time following 

intervention, or for comparisons with another child with the same diagnosis, and 

finally to inform parents and professionals regarding individual performance 

difficulties and abilities (Randall, Johnson & Reddihough, 1999; Bourke-Taylor, 

2003).

The assessment is videoed using specific instructions, including the 

administration of the test items and camera placement. It consists of 16 criterion 

referenced items which rate reach, grasp, release, manipulation and pointing.
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Measurements include fluency, control, accuracy and range of motion. It takes 

approximately 30 minutes to administer.

3.5.2.2 The Assisting Hand Assessment (AHA)

The AHA is a criterion referenced test which was developed to measure how a 

child with unilateral impairment uses his affected hand spontaneously in bilateral 

play (Krumlinde-Sundholm & Eliasson, 2003; Eliasson et al, 2005). In a 

videotaped semi structured play session which lasts 10 to 15 minutes children 

are presented with a variety of toys requiring bilateral manipulation. From the 

video footage performance effectiveness for the 22 items on the score sheet are 

rated using a 4 point scale, with 4 being ‘effective’ and 1 being ‘does not do’.

The items include reach, manipulation, stabilising, grasp, release, initiation and 

holding. It was developed for children between 18 months and 5 years but has 

since been extended to include children up to the age of 12 years and is 

presently being extended to include children younger than 18 months 

(Krumlinde-Sundholm & Eliasson, 2003).

The Assisting Hand Assessment requires the user to be certified in scoring and 

implementation. The user must have attended the 3 day training workshop prior 

to administering the test. As this was not possible until a number of children had 

already commenced the study, it was only possible for the researcher to utilise 

the AHA on the final 8 children enrolled in the study.

3.5.3 Functional Skills: The Pediatric Evaluation of Disability Inventory 

(PEDI)

The PEDI is a questionnaire based method of evaluating the functional ability 

and performance in functional activities (Haley et al, 1992). It is a standardised 

assessment for children from six months to seven and a half years (Ketlaar, 

Vermeer & Helders, 1998). While it has been standardised only for this age 

band the authors purport that it can be used with older children with delayed
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functional ability (Bourke-Taylor, 2003; Ziviani et al, 2001). The test contains 

three domains which report functional skills; self care, mobility and social 

functioning and measures of caregiver assistance and modifications (Haley et al, 

1992). The PEDI is widely considered psychometrically sound with numerous 

studies supporting its reliability and validity when used with children with CP 

(Lollar, Simeonsson & Nanda, 2000; Bourke-Taylor, 2003; Ketelaar, Vermeer, & 

Helders, 1998; Ziviani et al, 2001).

The Self-care Domain and the Caregiver Assistance Scale components were 

utilised in this study. The self care domain contains 73 items to be scored as 

capable or not capable within 15 areas of skill. The Caregiver Assistance Scale 

in the Self-care Domain records the amount of assistance required by the child 

to complete the activity. It includes eating, grooming, bathing, dressing and 

toileting. Assistance is recorded as either ‘independent’, ‘minimal assistance’, 

‘moderate assistance’, ‘maximal assistance’ or total ‘dependence’.

3.5.4 The Manual Ability Classification System (MACS)

The Manual Ability Classification System (MACS) is an upper limb performance 

classification system which was designed to facilitate the defining of children 

with CP by their ability to use their hands in functional activities (Eliasson et al, 

2006). The system is constructed to reflect typical rather than best performance 

and is designed to be administered by health professionals and carers.

The MACS contains five classification levels:

Level I: Handles objects easily and successfully

Level II: Handles most objects but with somewhat reduced quality and/or speed 

Level III: Handles objects with difficulty: needs help to prepare and/or modify 

activities
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Level IV: Handles a limited selection of easily managed objects in adapted 

situations

Level V: Does not handle objects and has severely limited ability to perform 

even simple actions (Eliasson et al, 2006).

Children who fit within Level 1 demonstrate the highest level of performance and 

children within Level V the lowest level of performance. The MACS can be used 

with children of all ages. The authors advise that their chronological age should 

be given consideration during scoring (Eliasson et al, 2006). The MACS is 

administered by objectively observing the child during performance of activities 

of daily living.

3.6 Development of the Parent Questionnaires

A questionnaire was considered an appropriate method of collecting the parents’ 

perceptions of the intervention and changes in upper limb function during the 

study. Questionnaires are generally simple and easy to administer and can 

measure prospective and retrospective data. However, it is often difficult and 

time consuming to establish validity and reliability (Peat, 2002). The literature 

was examined and one potentially useful questionnaire was found. Wallen, 

O’Flaherty and Waugh (2004) designed a parent questionnaire which gathered 

information on perceptions of change in tone, motion, smoothness of motion and 

upper extremity use in functional activity following botulinum toxin injection. The 

contact author was contacted and permission was granted to use or adapt the 

questionnaire. However, on closer examination it was found that it did not meet 

the needs of this study. The researcher therefore, had to develop a new 

questionnaire. In developing a new questionnaire the researcher could 

specifically design for this study. However, its validity and could not be 

established within the confines of the study.
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The Pilot Questionnaire was designed to inform the actual study and contained 

4 closed ended yes/no questions (Appendix 10). Each closed question was 

followed by an open ended section to collect qualitative information and to add 

depth to the limited information available from the closed questions. Closed 

questions have been criticised for forcing the respondent to make a clear choice 

(Field and Hole, 2003). Question 1 and Question 2 were designed to gain insight 

into possible benefits and improvements from the taping programme. Question 3 

concerned any possible problems encountered with wearing the tape. Question 

4 requested information on whether the parent would consider incorporating 

taping into their child’s therapy programme.

Following completion of the pilot study it was found that the PEDI may not be 

sufficient to measure change in functional skill performance. It was hoped that 

changes to the questionnaire might assist in documenting changes in ability to 

perform activities of daily living. Using feedback from the parent of the treatment 

child, occupational therapy colleagues and colleagues at work, the parent 

questionnaire for the study was devised.

Face validity, or measurement validity is “the extent to which a method 

measures what it is intended to the measure” (Peat, 2002 p108). This was 

achieved by receiving feedback from colleagues who were occupational 

therapists or parents or both, regarding the design, layout, wording and content. 

Content validity, the “extent to which the items in a questionnaire adequately 

cover the domain under question” {Peai, 2002 p108) requires input from 

individuals who have an expertise in the research methodology, including design 

of questions and scales, and the area of practice. An occupational therapy 

colleague who manages a large paediatric department reviewed the 

questionnaire and gave feedback. The research supervisor reviewed all drafts of 

the questionnaire and gave expert advice. The final version of the questionnaire 

can be reviewed in Appendix 11.
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Questions 1 through 6 focused on the perceived change in the child’s ability to 

use the affected hand and any improvements in self-care tasks including 

dressing, eating and drinking, play, homework or school work. A 4 point scale 

was used with the following four options: No Improvement, Slight Improvement, 

Moderate Improvement and Substantial Improvement.

Question 7 focused on comments from the child. Question 8 examined any 

problems with the tape and Question 9 asked if the parents would be interested 

in continuing with taping following study completion.

All closed questions were followed with an open ended qualitative section, 

allowing the parents to expand on their answer or make comments. In an 

attempt to reduce the influence of the researcher on the parents’ answers and 

the possibility of them giving positive answers to please the researcher, the 

researcher did not go through the questionnaires with them. Rather, 

respondents were given the opportunity of returning the questionnaire in a 

stamped addressed envelope provided, or completing it independently during 

their child’s final assessment with the researcher not reviewing it until they had 

left. There is one further limitation with gathering data regarding perceived 

performance in this manner; due to the intensity of the study, parents would be 

in contact with the researcher on a regular basis and a close working 

relationship was likely to occur. They would also be more focused on their 

child’s performance and upper limb skills during this time than might normally be 

the case and this could possibly influence their answers. Parents were asked to 

be honest and as objective as possible during questionnaire completion.

As previously outlined, this questionnaire was concerned with parents’ 

perceptions during the taping programme. As the research questions were also 

concerned with any possible carry over once the taping programme was 

completed, it was important to gather data following the completion of the study.
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A questionnaire was developed to gain insight into parents’ perceptions of their 

child’s performance during the six weeks following taping (Appendix 12).

The questionnaire consisted of three closed ended questions followed by an 

open ended section allowing the parent to expand or comment on their answer. 

Question 1 focused on the specific six week period between termination of 

taping and the follow up appointment. Parents were asked whether the 

perceived benefits from taping continued following the taping period. This 

required a yes/no response. If a yes response was indicated they were 

requested to explain and include the length of time the benefits appeared to 

remain. If a no response was indicated they were likewise requested to explain.

Question 2 asked the parents to describe their child’s ability to use their hand at 

the follow up appointment. They were provided with five answer options;

1. The same at this time as it was the day they finished wearing the tape

2. Better at this time than it was the day they finished wearing the tape

3. Worse at this time than it was the day they finished wearing the tape

4. Worse than it was before they started wearing the tape

5. The same as it was before they started wearing the tape

This question was followed by an open ended section which provided them with 

the option of commenting on their answer.

Question 3 sought information on the parents’ interest in resuming taping and 

provided three options; resume, unsure, not interested. This was again followed 

by an open ended section providing them with the option of commenting on their 

answer. The final question (Question 4) was an open ended section which 

sought any additional comments relating to their child and the taping 

programme.
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As with the previous questionnaire, this questionnaire was first reviewed by a 

paediatric therapist, colleagues who are parents and the research supervisor 

and changes were made to the wording and layout.

3.7 Pilot Study

3.7.1 Purpose

The completion of the pilot study had two main purposes. Firstly, it provided the 

researcher with the opportunity to refine the taping protocol and taping 

technique. Secondly, it tested the sensitivity and appropriateness of the 

measurements chosen to inform the main study. While the methodology evolved 

to single cases from matched pairs, the matching in the pilot aided in 

highlighting which methods would be most sensitive and appropriate.

3.7.2 Recruitment to the Pilot Study

Through the Occupational Therapy Department at a centre for children with 

physical disabilities, 2 children and their parents were identified by the 

occupational therapy team. They received the information sheet from their 

occupational therapist and were asked if they would be interested in being 

contacted by the researcher. Parents and children agreed and met with the 

researcher for a screening appointment. At this time both children received a 

skin test where a small patch of tape was applied to the scapular area and 

parents were instructed to leave on for 8 hours unless either child showed signs 

of discomfort. They were told to then remove the tape and check for any allergic 

reaction, including rash, redness lasting longer than twenty minutes, or swelling. 

They agreed to take part in the initial pilot of the study and consent forms were 

explained and completed 14 days later.

Data was collected on the two children including sex, date of birth, side of 

involvement and degrees of active radial abduction. The ages of the children at
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the time of the pilot were 6 years 5 months and 6 years 2 months. The children 

were found to be an appropriate match and randomisation was completed. The 

parents chose one of two identical envelopes, one containing ‘control group’ and 

one ‘treatment group’ written on a piece of paper inside. Assessment 

appointments were then made for the children to commence the pilot study.

3.7.3 Data Collection

Pilot Study
W eek 1 2 3 4 5 6 7 8 9 10

Intervention Intervention No Intervention

Assessment Pre Post F/U

Pre = Pre Intervention F/U = Follow Up

Post = Post Intervention

Table 3.2 Pilot Study Timetable

Table 3.2 outlines the framework of the pilot study. At Week 1, Week 4 and 

Week 10 appointments the control child and the treatment child completed a full 

evaluation with the following assessments completed;

1. Goniometry of the Wrist and Thumb

2. The Quality of Upper Extremity Skills Test

3. The Melbourne Assessment of Unilateral Upper Limb Function

4. The Pediatric Evaluation of Disability Inventory, Self Care Domain and 

the Caregiver Assistance Scale

At the Week 1 appointment both parents received the therapy log and were 

requested to keep a record of the type and duration of therapy being completed 

by their child during the entire duration of the study enrolment. The parent of the 

treatment child was asked to also keep a taping log which monitored wearing of
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the tape and any periods without the tape. At week 4, following taping the 

mother of the treatment child completed the pilot parent questionnaire.

For the child who received intervention, taping commenced immediately 

following the Week 1 appointment. The application and taping method has 

already been described. The tape would remain on 24 hours a day for the entire 

4 weeks of taping with the researcher reapplying the tape at a minimum of 2 

times weekly. Particularly in the first 2 weeks of the study the tape peeled back 

prior to the set appointment to reapply. The child’s mother then contacted the 

researcher and the researcher met with the child as soon as possible (including 

over the weekend if necessary) to reapply.

3.7.4 Implications of the Pilot Study

At week 10 feed back from the parents and their children was sought to facilitate 

adjustments being made to the research plan and methodology. All 

assessments were then examined, with the following findings and 

recommendations for the research study:

• The Results of the Melbourne Assessment of Unilateral Upper Limb 

Function showed significant improvement for the treatment child, with the control 

child percentage scores remaining the same, indicating that this test may be 

useful in detecting change following the taping intervention.

Pre Taping Post Taping Follow Up
Control Child 85.24 85.24 85.24
Treatment Child 65.57 81.97 81.47

Table 3.3 The Melbourne Assessment of Unilateral Upper Extremity Function -
Pilot Study
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• The QUEST showed little change within the performance of the treatment 

child and some variation in the scores of the control child. This test was 

developed to measure the movements and movement patterns that are the 

basis of hand function and the authors recommend that it be administered in 

association with another test such as the Peabody Developmental Scales to 

provide information regarding the level of fine motor ability (DeMatteo et al 

1993). It is a bilateral assessment, examining the involved and not involved 

upper limb, and does not appear to be sensitive enough to measure change for 

this intervention. The QUEST was excluded from the study for these reasons.

Pre Taping Post Taping Follow Up
Control Child 94.08 93.29 94.08
Treatment Child 90.24 93.53 93.07

Table 3.4 The Quality of Upper Extremity Skills Test -  Pilot Study

• Goniometric Measurements of active movement of the thumb and the 

wrist did show significant improvements in the treatment child post taping and at 

the follow up appointment.

Pre Taping Post Taping Follow Up
Control Child 45 35 40
Treatment Child 0 50 40

Table 3.5 Active Wrist Extension -  Pilot Study
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Pre Taping Post Taping Follow Up

Control Child 25 25 30

Treatment Child 20 45 40

Table 3.6 Active Thumb Radial Abduction -  Pilot Study

Pre Taping Post Taping Follow Up

Control Child 20 20 30

Treatment Child 20 40 40

Table 3.7 Active Thumb Palmar Abduction -  Pilot Study

Goniometric measurements were completed by the researcher, who was not 

blind to the group. In the absence of any other method of joint measurement that 

has demonstrated reliability and validity within this population, this method would 

be utilised in the study.

• The Pediatric Evaluation of Disability Inventory, Self-care Domain and 

Care Giver Assistance sections were completed and did not show any 

significant change in the treatment child.

Pre Taping Post Taping Follow Up

Control Child 81.69 78.08 76.71

Treatment Child 71.23 83.56 78.08

Table 3.8 PEDI Self-care Domain -  Pilot Study
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Pre Taping Post Taping Follow Up

Control Child 34 37 35

Treatment Child 36 37 37

Table 3.9 PEDI Caregiver Assistance Scale, Self-care Domain -  Pilot Study

It is believed that this was due to a lack of sensitivity in the test and to the test 

not being specifically focused on skills involving the upper limb. While this result 

was disappointing the researcher decided to include this measurement in the 

study. It is the most appropriate, valid and reliable instrument available at 

present and at the very least it could be an indicator of the base line functional 

performance of the children recruited to the study. It was however then 

necessary for the researcher to develop a parent questionnaire which would 

measure parents’ perceptions of both the taping method and changes in their 

child’s functional performance. The development of this questionnaire has been 

previously outlined.

• Pilot Parent Questionnaire. The parent questionnaire which was 

developed for the pilot study contained 4 yes/no questions with a section for 

comments. The treatment child’s mother stated that she did notice 

improvements and benefits from wearing the tape. Her comments included 

“using hand more often”, “thumb back more”, “used it a lot more even with 

smaller items” and “it was hardly noticeable”. The child was reported to have tied 

the small button on the sleeve of his shirt using his affected hand for the first 

time while wearing the tape. Positive feedback was received from the parent of 

the treatment child regarding her child’s participation in the taping programme. 

He enjoyed wearing the tape and made statements such as “it’s making my arm 

stronger”. The parent also indicated that she would consider incorporating taping 

into her child’s therapy programme. She has since contacted her occupational 

therapist and requested a taping programme.
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• The pilot study took place when the weather was warm and sunny and 

the child was spending time on the beach and going swimming. While the tape 

is waterproof, it did peel off, with this being more frequent at the beginning of the 

treatment period. It would be expected that the child would be more aware of the 

tape, and possibly interfere with it during the initial taping and this occurred in 

the treatment child. As expected, this interference wore off, with tape wearing 

becoming more consistent in week 2. To account for possible short periods 

without the tape, and to more closely copy similar studies, the treatment 

intervention period was increased to 6 weeks, from 4 weeks, in the study 

completion. The follow up period remained 6 weeks.

In summary, following the pilot study the following changes were made:

• The QUEST was excluded

• Two parent questionnaires were developed

• The intervention period was increased from 4 weeks to 6 weeks.

3. 8 Assessment Procedures

The protocol and procedures used during the assessments will be outlined.

3.8.1 Overall Assessment Protocol

The assessments used at each evaluation appointment were completed strictly 

in the following order:

1. Goniometric measurements using the universal goniometer.

2. Digital video recording of the range of motion. This was completed for 

review of the active movement of each child at a later date by the 

researcher.

3. The Melbourne Assessment of Unilateral Upper Limb Function.

4. The Assisting Hand Assessment. (This was completed only on the latter 8 

children recruited into the study. The assessment requires the 

administrator to have attended a 3 day training course for its use. This
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training was not received by the researcher until the seventh study child 

had been recruited.)

5. The Pediatric Evaluation of Disability Inventory: Self-care Domain and 

Caregiver Assistance (Self-care Domain) Sections. Prior to commencing 

the assessments the researcher spent adequate time going through the 

questions with the parent. The parent then completed the questionnaire 

either while the child was participating in the other assessments or 

following the assessment appointment. The researcher then went through 

the questionnaire again and answered any parent questions.

The order of administration was decided on following the pilot study. By carrying 

out the more onerous assessments first (i.e. those which required more focus on 

the part of the children) the children were found to be much more able to 

cooperate and attend. The Melbourne Assessment is more fun for the child and 

has a component which gives the child a chance to eat a sweet and a biscuit 

which they eagerly look fon^/ard to. The Assisting Hand Assessment is a fun 

play session where the child can manipulate the toys in any way they wish 

without direction from the therapist and is therefore a satisfying way to end the 

assessment.

3.8.2 Protocol for Goniometric Measurements

A small 180° clear plastic goniometer was utilised for measurement. The arms 

were shortened to facilitate measurement without obstruction of a child’s hand. 

The same goniometer was utilised for all the assessments. Active wrist flexion 

and extension and active thumb palmar and radial abduction were measured on 

the affected side.

Children were seated on an appropriate sized chair. Their shoulder was 

adducted, and their elbow flexed and maintained against the body. The forearm 

was stabilised in neutral or as close to neutral as possible for each child.
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Goniometer arm placement was guided by the methods outlined by Killingsworth 

and Pedretti (2001) for the specific measurement technique utilised for active 

wrist extension, radial abduction and palmar abduction. The typical values for 

children over the age of two years are the same as the values for adults (Norkin 

& White, 2003). Appendix 15 outlines the goniometric protocol utilised for the 

study.

3.8.3 Protocol for the Melbourne Assessment, The AHA and the PEDI

Protocol for the Melbourne Assessment and The Assisting Hand Assessment 

were completed following the specific administration guidelines available in the 

assessment manuals. The researcher did not deviate from the recommended 

protocol. The Self-care Domain and the Caregiver Assistance Scale, Self-care 

Domain sections of the PEDI were administered through one or both parents 

completing the questionnaire. The protocol for administration provided in the 

manual was followed.

3.9 Kinesio™ Taping

This section outlines the specific properties of the kinesio™ tape. The method of 

certification completed by the researcher is outlined. Finally, the specific 

functional application of the tape to the thumb and wrist is included.
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3.9.1 Kinesio™ Tape Properties

Figure 3.1 Kinesio™ Tape

Kinesio™ tape comprises of ureter polymer elastic strand and 100% cotton 

fibres, with a layer of medical grade adhesive. The tape itself is extremely 

lightweight, the thickness of the skin’s epidermis. The acrylic adhesive is 

sensitive to heat and is applied to the tape in swirls. The developers purport that 

this mimics the natural contours of the skin and also provides channels to 

remove moisture, making the tape more comfortable and unobtrusive to the 

wearer (Coopee, 2002). It is latex free and does not have any medicinal 

properties.

It has been designed to stretch up to 40% longitudinally with no horizontal 

stretch.

Figure 3.2 Kinesio™ Tape: Longitudinal Stretch
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Figure 3.3 Acrylic Adhesive of the Kinesio™ Tape

While the longer the tape remains in place the more adherent the adhesive 

becomes, its elastic polymer component diminishes after 3 to 5 days (Kase, 

Wallis & Kase, 2003). To facilitate the removal of the tape from the skin a 

medical adhesive remover spray was used. This aimed to eliminate any 

discomfort during tape removal and therefore facilitated compliance in the taping 

programme. The tape is available in a number of widths and colours, but for the 

purposes of the study the 2 inch beige waterproof tape was chosen.

There are a number of specific treatment techniques which can be utilised 

depending on the method of tape application and the therapeutic goals of the 

taping regime. These include muscle facilitation, muscle inhibition, functional 

correction and fascia correction. To facilitate improved alignment and ability to 

use the hand in the presence of abnormal tone the method of functional 

correction was chosen.

The functional application of kinesio™ taping is based on knowledge of the 

neurophysiologic mechanisms of the skin (Coopee, 2002). The skin contains
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sensory receptors, which elicit responses related to motor control and function 

(Shumway-Cook & Woollacott, 2001). One of the primary purposes of the 

kinesio™ tape method is to support muscle function and through proper 

appliance to stretched skin, it purports to enhance contraction of weakened 

muscle by input through the somatosensory system (Coopee, 2002). It is thus 

proposed that by correctly applying kinesio™ tape to the wrist extensors and 

long thumb abductors, proprioceptive imput would be provided. It is also 

proposed that by facilitating more typical alignment of the thumb and wrist, 

increased functional use of the limb would be achieved.

Although the tape is hypoallergenic and does not contain latex, all children 

received a skin test prior to commencing the study. This consisted of the parent 

applying a 3cm square of kinesio™ tape to the child’s upper back. This was left 

in place for 6-8 hours unless the child indicated any discomfort, and then 

removed and the skin inspected by the parent. They observed for any rash, 

oedema or redness that lasted longer than twenty minutes following tape 

removal.

3.9.2 Certification

The researcher travelled to the United States of America to attend three 

kinesio™ taping workshops and received certification as a kinesio™ taping 

practitioner (KTP). This was to ensure knowledge of the techniques involved and 

that the proper protocol for taping was adhered to at all times. At this time the 

researcher discussed the research proposal with the course instructors and they 

were in agreement with the method of tape application to be used in the study.

3.9.3 Application

The specific application of the kinesio™ tape to the affected thumb and wrist is 

outlined in detail in Appendix 16.
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Following the tape application, parents and children were instructed not to get 

the tape wet for twenty minutes and to keep the area as still as possible during 

this period to give maximum protection to the tape while it gradually adheres to 

the skin, using body heat to activate the adhesive. Following this period the 

children could pursue their usual activities, including school work and swimming. 

The parents were instructed to towel dry the tape when wet and never to dry the 

tape on the skin with either a hair dryer or hand dryer. Written instructions were 

completed which were shared with the children’s teachers and therapists.

3.9.4 The Taping Programme

The tape was reapplied by the researcher at least twice weekly during the 6 

week taping programme and remained in place 24 hours per day. In the first two 

weeks children were seen much more frequently as the tape was more likely to 

come off during this time. This was most commonly caused by the children 

being curious about the tape. However throughout the study the thumb tape 

application had to be more frequently reapplied. Following reports from some of 

the children first enrolled in the study that the tape was itchy towards the end of 

the 6 weeks of taping, parents were told they could remove the tape the night 

before reapplication one time per week. No further difficulties regarding 

tolerating the tape were reported.

During the first two weeks of the study the parents received training, including 

written instructions, if required, on the tape application (Appendix 17). They first 

demonstrated competence by taping the therapist and, following this, taping 

their own child. If this was achieved they received pieces of tape cut out 

specifically with their child’s pattern in case they needed to reapply the tape. The 

researcher continued to see each child at least biweekly for reapplication during 

the intervention period. The researcher was available for the parents to contact 

at any time twenty four hours a day with any questions or concerns, and agreed 

to see the children at any point necessary throughout the study.
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The children continued with their present therapy, with their parents keeping the 

therapy log. Their therapists received an explanatory letter and log sheet 

(Appendix 18). They were requested not to alter their therapeutic intervention 

during the 18 weeks of the study. For example they were requested not to adjust 

their intervention programme to focus specifically on the upper limb because the 

child was wearing the tape, to prevent any contamination of the results. If they 

did change their intervention e.g. increase/decrease in frequency, they were 

asked to inform the researcher.

Parents were also given a letter to give to the child’s teacher if they wished 

(Appendix 19). This briefly outlined the taping study, instructed teachers that no 

change in the child’s present schooling programme was required and, finally, 

instructed teachers on what to do if the tape got wet.

3.10 Data Analysis

Of the five assessments included in the study, two could be scored through 

video footage. In order to eliminate bias on the part of the researcher, an 

experienced paediatric therapist independent to the study was approached to 

score the Melbourne Assessment of Unilateral Upper Limb Function and the 

Assisting Hand Assessment. This therapist has 10 years of postgraduate 

experience, in the latter 5 years specialising in the upper limb in children with 

neurological impairment. The therapist was not aware of the stage in the study 

of each child and received all video tapes to score in random order. The 

therapist was instructed to score and record the results for each item of the test 

without working out the total of the scores. They were, therefore, not aware of 

the final score of each assessment for each child.

The PEDI and the parent questionnaires were completed independently by the 

parents. The final assessment method, goniometry was completed and scored
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by the researcher. The 4 assessments were all 6 weeks apart and in an attempt 

to reduce bias the researcher placed the results in a locked cabinet following the 

assessment appointment and did not review them until completion of the study. 

Additionally, the researcher frequently saw three children for assessment on the 

same day. Therefore, memory of specific results was reduced.

Quantitative results from all measures and the ordinal scores from the 

questionnaires were entered into Excel and transported to Data Desk for 

statistical analysis. Descriptive and inferential statistics were utilised and strictly 

nonparametric tests were completed to analyse the data. The results of the 

statistical analysis should be read with caution due to the small study population 

size. A qualitative analysis of the answers given by the parents in the open 

ended questions was performed.

3.11 Summary

This study sought to examine the effect of a course of wrist and thumb taping on 

range, quality of movement and function in the upper limb in children with 

cerebral palsy, hemiplegia. A repeated measures design was utilised, with every 

child acting as their own control. Objective assessments and parent perceptions 

were completed to investigate the effect of wearing the tape. The results of the 

assessments are presented in chapter four.
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Chapter Four Results
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4.1 Introduction

The questions which this study aims to answer are:

1. Does a course of wrist and thumb taping have an effect on the movement 

at the wrist and thumb in children with a diagnosis of cerebral palsy, 

hemiplegia?

2. What, if any, are the changes in the quality of movement and functional 

skills in the involved upper limb?

3. What, if any, are the functional performance gains from the taping 

programme?

4. What are the parent’s perceptions of the taping programme and what, if 

any, do they perceive as the benefits to their child?

In this chapter, the results from the kinesio™ taping study will be presented in 

this order:

1. The demographic information for the study population.

2. The results for the total group (N=14) in the following sequence:

• Range of Motion

• Melbourne Assessment of Unilateral Upper Limb Function

• The Assisting Hand Assessment

• The Pediatric Evaluation of Disability Inventory, Self-care Domain

• The Pediatric Evaluation of Disability Inventory, Caregiver Assistance 

Scale Self-care Domain

• Post Taping Parent Questionnaire

• Post Study Parent Questionnaire

3. The correlation between assessment results and comparisons based on 

age, MACS level and side of involvement.

4. The results for each individual child.
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4.2 Demographics

Fourteen children with a diagnosis of Cerebral Palsy, Hemiplegia completed all 

stages of the research study. One child dropped out following the baseline and 

pre-taping assessments, due to the family not being in a position to make the 

necessary time commitment. The data for this child has not been included in the 

results.

Case
#

Age at Pre Taping Age in 
Months

Side
Involved

Sex MACS
Grade

1 4 years 10 months 58 months Right Female II
2 8 years 4 months 100 months Left Female II
3 2 years 10 months 34 months Left Female 1
4 8 years 4 months 100 months Right Female II
5 8 years 7 months 103 months Left Male 1
6 8 years 3 months 99 months Left Male 1
7 4 years 4 months 52 months Left Male 1
8 3 years 6 months 42 months Right Male II
9 6 years 2 months 74 months Right Female 1
10 7 years 9 months 93 months Right Male II
11 3 years 10 months 46 months Right Female 1
12 3 years 5 months 41 months Right Male II
13 4 years 2 months 50 months Left Male 1
14 7 years 11 months 95 months Right Male 1

Table 4.1 Demographic Information

Table 4.1 outlines the demographic information on the 14 children. The 

youngest child included in the study was 2 years 10 months (34 months) at the 

evaluation appointment immediately prior to taping and the oldest child was 8 

years 7 months (103 months) prior to taping. The mean age of the children was 

70.5 months (5.9 years). Six children were female and 8 were male. The ratio of 

right to left sided involvement was 8:6. The children were assigned a Manual
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Ability Classification Scale which ranges from least involved (Level I) to most 

severely involved (Level V). All children fell into either Level I or Level II, with 8 

children adjudged a Level I and 6 adjudged a Level II.

The assessments were completed at four points of time, 6 weeks apart by 10 of 

the 14 children: the commencement of Week 1, Week 7 and Week 13 and the 

final day of Week 18.

Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

No Intervention Intervention No Intervention

B/L Pre Post F/U

B/L = Base Line Assessment Pre = Pre Taping Assessment

Post = Post Taping Assessment F/U = Follow Up Assessment

Table 4.2 Study Design

Four children did not complete a base line assessment and were tested pre 

taping, post taping and following the 6 week period of no intervention. No 

intervention was provided between the base line and pre taping assessments 

and between the post taping and follow up assessments.
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4.3 Range of Motion

In goniometric measurement, a difference in scores of plus or minus 5° is 

considered normal variance. Therefore, in order to demonstrate a clinically 

meaningful change at least 5° (1 standard error) to 10° (2 standard errors) is 

required (Norkin & White, 2003).

4.3.1 Active Wrist Extension
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Figure 4.1 The Degrees of Active Wrist Extension Achieved at 1 (Base Line), 2 
(Pre Taping), 3 (Post Taping) and 4 (Follow Up)

Typical active extension at the wrist is 70° (Killingsworth & Pedretti, 2001). 

Figure 4.1 outlines the active motion achieved by each child at base line, pre 

taping, post taping and follow up.
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Measure
# o f
Cases Mean

Standard
Deviation Minimum Maximum

Active Extension Base Line 10 0.0 25.1 -45 40
Active Extension Pre Taping 14 -4.3 27.0 -55 35
Active Extension Post Taping 14 25.0 29.2 -20 60
Active Extension Follow Up 14 12.5 26.8 -30 50

Table 4.3 The Number of Cases, Means, Standard Deviations, Minimum Scores 
and Maximum Scores for Active Wrist Extension

Table 4.3 outlines the mean, standard deviations, minimum scores and 

maximum scores for active wrist extension at base line, pre taping, post taping 

and follow up.

The mean scores remained stable between the base line and pre taping 

assessments (4.3° change) where no intervention was taking place, with an 

increase between the pre and post taping assessments (29.3° gain). This 

measurement did drop at follow up assessment but remained higher than the 

base line score (16.5° gain).

Significant change was investigated using the Wilcoxon Signed Rank Test. On 

analysis there was no significant difference between the base line and the pre 

taping scores (T=17, n=10, ties=1. Two-tailed p>0.05, ns). There was a 

significant difference between the pre taping and the post taping scores (T=0, 

n=14, ties=1, Two-tailed p<0.002, sig). There was also a significant but less 

marked difference between the pre taping and the follow up scores (T= 8.5, 

n=14, ties=1, Two-tailed p<0.02, sig).

92



4.3.2 Active Radial Abduction

Typical active radial abduction at the thumb is 50° (Killingsworth & Pedretti, 

2001).
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Figure 4.2 The Degrees of Active Radial Abduction Achieved at 1 (Base Line), 2 
(Pre Taping), 3 (Post Taping) and 4 (Follow Up)

Figure 4.2 outlines the measurements achieved by each child at each of the 4 

evaluations.
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Measure
# o f

Cases Mean
Standard
Deviation Minimum Maximum

Active Radial Abduction 
Base Line 10 16.5 12.3 0 35
Active Radial Abduction 
Pre Taping 14 17.1 13.5 0 40
Active Radial Abduction 
Post Taping 14 34.3 15.2 0 50
Active Radial Abduction 
Follow Up 14 26.0 16.4 0 50

Table 4.4 The Number of Cases, Means, Standard Deviations, Minimum Scores 
and Maximum Scores for Active Radial Abduction

Table 4.4 includes the mean, standard deviations and minimum and maximum 

scores for the study population at the four assessment points. The mean scores 

for the base line and pre taping results remained stable (0.6°change). Similar to 

the results for wrist extension, there was an improvement in mean score 

between the pre and post taping period (17.2° gain). Again the mean score for 

follow up did drop. However, it remained higher than the pre taping mean of 

measurement (8.9° change).

The Wilcoxon Signed Rank test was not significant for comparison of the 

baseline and pre taping scores (T=8.5, n=10, ties=4, Two-tailed p>0.05, ns). 

There was a significant change pre taping and post taping (T=0, n=14, ties=1. 

Two-tailed p<0.002, sig) and pre taping and follow up (T=0, n=14, ties=5, Two- 

tailed p<0.02, sig)
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4.3.3 Active Palmar Abduction

Palmar Abduction is achieved to 50° (Killingsworth & Pedretti, 2001) in the 

absence of Impairment. Figure 4.3 presents the active palmar abduction 

achieved by the children in the study at all four assessments.
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Figure 4.3 The Degrees of Active Palmar Abduction Achieved at 1 (Base Line), 2 
(Pre Taping), 3 (Post Taping) and 4 (Follow Up)

Measure
# o f

Cases Mean
Standard
Deviation Minimum Maximum

Active Palmar Abduction 
Base Line 10 18.5 11.3 0 35
Active Palmar Abduction 
Pre Taping 14 19.3 13.8 0 40
Active Palmar Abduction 
Post Taping 14 33.9 15.7 10 50
Active Palmar Abduction 
Follow Up 14 30.0 16.9 0 50

Table 4.5 The Number of Cases, Means, Standard Deviations, Minimum Scores 
and Maximum Scores for Active Palmar Abduction
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Table 4.5 lists the number of cases, means, standard deviations, minimum 

scores and maximum scores at each of the four assessments. The mean scores 

between base line and pre taping assessment remained stable (0.8° change) 

with an increase between pre and post taping (14.6° gain) and again between 

pre taping and follow up (10.7° gain).

Using the Wilcoxon Signed Rank Test there was no significant difference 

between baseline and pre taping scores (T=13, n=10, ties=2, Two-tailed p>0.05, 

ns). There was a significant difference between pre and post taping 

measurements (T=0, n=14, ties nil, Two=tailed p<0.002, sig) and pre taping and 

follow up results (T=0, n=14, ties=3. Two-tailed p<0.002, sig).
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4.4 The Melbourne Assessment of Unilateral Upper Limb Function

Raw scores in the Melbourne Assessment are converted to percentage scores 

to allow comparison between children and between assessments at different 

points In time. Children receiving higher percentage scores demonstrate greater 

quality of movement and functional skills and inversely children scoring in the 

lower percentage ranges have a more significant level of impairment. In order to 

demonstrate clinically significant change pre and post intervention, the 

percentage change in scores must be greater than or equal to 12%  when the 

rater remains the same.
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Figure 4.4 The Percentage Scores for the Melbourne Assessment at 1 (Base 
Line), 2 (Pre Taping), 3 (Post Taping) and 4 (Follow Up)

Figure 4.4 graphs the percentage scores of the study population at the four 

points in time. Table 4 .6  includes the means, standard deviations, minimum and 

maximum scores.
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Measure
# o f
Cases Mean

Standard
Deviation Minimum Maximum

Melbourne Base Line 10 49.0 21.8 6.6 77.9
Melbourne Pre Taping 14 52.3 20.3 5.0 81.2
Melbourne Post Taping 14 53.9 17.2 18.9 83.6
Melbourne Follow Up 14 54.2 20.0 14.8 86.7

Table 4.6 The Number of Cases, Means, Standard Deviations, Minimum 
Percentage Scores and Maximum Percentage Scores for Melbourne Assessment

Overall percentage scores did not remain stable between the base line and pre 

taping period when no intervention took place. The mean score at baseline was 

49% and at pre taping 52.3%. There was little difference between pre and post 

taping measurements (52.3% and 53.9% respectively) and pre taping and follow 

up (52.3% and 54.2% respectively). The minimum and maximum scores indicate 

that children within the treatment group demonstrated varied levels of 

impairment. For example, the lowest percentage score achieved at pre taping 

was 4.92 and the maximum score was 81.15.

The Wilcoxon Signed Rank Test was calculated to examine statistical 

significance of change. Testing failed to reject the null hypothesis for 

comparison between baseline and pre taping (T=15.5, n=10, ties nil, p>0.05, 

ns), between pre taping and post taping (T=37.5, n=14, ties nil, p>0.05, ns) and 

between pre taping and follow up (T=38, n=14, ties nil, p>0.05, ns). This 

indicates that there was no statistically significant difference in scores in The 

Melbourne Assessment at any point of measurement.

As the Melbourne Assessment is presently validated for use with children 5 to 

15 years, the children within this category were independently examined for 

statistical significance. As only 4 children over 5 years completed the 

assessment at both base line and follow up, their results could not be 

statistically examined. Pre/post and pre/follow up gain scores were analysed
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using the Wilcoxon Signed Rank Test and there was no statistically significant 

change at either time (T=11, n=7, ties = nil, Two-tailed p>0.05, ns and T=4, n=7, 

ties = nil, Two-tailed p>0.05, ns respectively).
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4. 5 The Assisting Hand Assessment

The AHA was completed on the final 8 children recruited to the study. Raw 

scores on this assessment are converted to scaled scores using Rasch 

measurement analysis. Scaled scores range from 0% to 100%, with 0% 

indicating that all test items were performed at the lowest level and 100% that all 

items were performed at the highest level. Figure 4.4 illustrates the scaled 

scores achieved by each child at the base line, pre taping, post taping and follow 

up assessments.
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Figure 4.5 The Scaled Scores for the Assisting Hand Assessment at 1 (Base 
Line), 2 (Pre Taping), 3 (Post Taping) and 4 (Follow Up)
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Table 4 .7  includes mean scores at baseline, pre taping, post taping and follow 

up.

Measure
# o f
Cases Mean

Standard
Deviation Minimum Maximum

AHA Base Line 8 51.9 23.6 5 82
AHA Pre Taping 8 53.8 21.6 11 80
AHA Post Taping 8 53.9 25.1 5 85
AHA Follow Up 8 56.9 26.5 8 86

Table 4.7 The Number of Cases, Means, Standard Deviations, Minimum Standard 
Scores and Maximum Standard Scores for the Assisting Hand Assessment

Using the Wilcoxon Signed Rank Test gain scores did not reach statistical 

significance between baseline and pre taping (T=3.5, n=8, tles=1, Two-tailed 

p>0.05, ns), between pre taping and post taping (T=14, n=8, ties=1, Two-tailed 

p>0.05, ns) and between pre taping and follow up (T=8, n=8, ties nil, Two-tailed 

p>0.1, ns). All tests failed to reject the null hypothesis indicating no statistical 

change during either the intervention or non Intervention stages.

To examine the results for significant clinical change, raw score values were 

utilised. Following personal communication with the test author, (Lena 

Krumlinde-Sundholm, personal communication), it was determined that a 4 point 

change in raw score would indicate clinically significant change at p<0.05, when 

all assessments were scored by the sam e rater. Using this descriptor the raw 

scores were examined and Table 4.8 highlights clinically significant changes.
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Case # Base Line Pre Taping Post Taping Follow Up
7 75 75 78 79
8 25 30 25 '27
9 63 62 66 61
10 50 52 45 46
11 49 50 51 65
12 58 58 65 52
13 58 61 61 68
14 70 71 69 79

Table 4.8 The Assisting Hand Assessment Raw Scores. Clinically Significant
Change Highlighted in Yellow

One child scored significantly higher at pre taping than at baseline assessment. 

The results for all other children remained stable. Two children demonstrated a 

clinically significant improvement post taping and 4 different children a clinically 

significant improvement at follow up.
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4.6 Pedi Self-Care Domain

Raw scores from the Self-care Domain of the PEDI can be converted to either 

normative standard scores or scaled scores. The test manual recommends that 

standard scores be utilised with children over 7.5. As there were 6 children who 

fell into this category, standard scores were used for all children to facilitate 

group comparison. Scaled scores range from 0 to 100, with 100 being the 

maximum achievable score. The results for each child are presented in figure 

4.6.
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Figure 4.6 The Standard Scores for the PEDI Self-care Domain Standard Scores at 
1 (Base Line), 2 (Pre Taping), 3 (Post Taping) and 4 (Follow Up)

Table 4.9 outlines the number of cases, mean, minimum and maximum scores 

and standard deviations. The minimum score achieved in any of the four 

assessment periods was 46 and the maximum score was 85.1, indicating a wide 

range in performance ability within the study population.
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Measure
# o f
Cases Mean

Standard
Deviation Minimum Maximum

PEDI Self-care Domain 
Base Line 10 63.2 8.0 46.7 73.6
PEDI Self-care Domain 
Pre Taping 14 64.5 7.5 46.0 73.6
PEDI Self-care Domain 
Post Taping 14 66.4 8.2 49.6 81.4
PEDI Self-care Domain 
Follow Up 14 68.0 8.9 50.3 85.1

Table 4.9 The Number of Cases, Means, Standard Deviations, Minimum Scores 
and Maximum Scores for the PEDI Self-care Domain

On review of the mean scores the change between all stages of the study is 

minimal. Statistical analysis was completed using the Wilcoxon Signed Rank 

Test. Comparison between baseline and pre taping measurements was not 

significant (T=20.5, n=10, ties=1, Two-tailed p>0.05, ns). There was a significant 

change between pre and post taping measurements (T=15, n=14, ties nil, n=14, 

Two-tailed p<0.05, sig) and between pre taping and follow up (T=1, n=11, 

ties=3, Two-tailed p<0.02, sig).

The authors of the test have described a method of determining clinically 

significant change at a 95% confidence interval. Results were only considered 

significant if there was no overlap between the standard error score values of 

the two results being compared. When the base line and pre taping results were 

analysed there was no clinically significant difference between the scores. Three 

children demonstrated a clinically significant change at post taping and 6, 

including these 3, at follow up. Table 4.10 highlights the results which are 

clinically significant.
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Case # Base Line Pre Taping Post Taping Follow Up
1 64.6 63.9 65.3 69.1
2 59.9 60.5 61.2
3 68.3 66.8 68.3
4 73.6 79.0 85.1
5 69.1 70.0 70.8
6 70.0 70.8 72.6 70.0
7 68.3 67.6 66.0 69.1
8 46.7 46.0 49.6 50.3
9 65.3 66.0 67.6 66.0
10 62.5 64.6 67.6 64.6
11 54.9 55.6 56.8 57.4
12 58.0 58.6 61.8 63.9
13 67.6 65.3 64.6 77.3
14 73.6 73.6 81.4 79.0

Table 4.10 The PEDI Self-care Domain Scaled Scores. Clinically Significant 
Increase is Highlighted in Yellow.
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4.7 Pedi Caregiver Assistance Scale (Self-Care Domain)

As with the Self-care Domain, raw scores from the caregiver assistance scale 

can be converted into either normative standard scores or scaled scores for 

interpretation. As 6 of the total study population of 14 were over 7.5 years of 

age, scaled scores were the most appropriate for grouped comparison and 

statistical analysis. Scaled scores range from 0 to 100. Figure 4.7 graphs the 

scaled scores achieved by each child at base line, pre taping, post taping and 

follow up.
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Figure 4.7 The Scaled Scores for the PEDI Caregiver Assistance Scale Self-care 
Domain at 1 (Base Line), 2 (Pre Taping), 3 (Post Taping) and 4 (Follow Up)

The level of assistance required by each child varied, with the minimum 

standard score achieved at any point of the study being 39.3 and the maximum 

being 100 (full independence) Table 4.11 outlines the number of cases, mean 

scores, standard deviation and minimum and maximum standard scores at each 

assessment point.
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Measure
# o f
Cases Mean

Standard
Deviation Minimum Maximum

PEDI Caregiver Assistance 
Base Line 10 65.72 13.5 39.3 79.5
PEDI Caregiver Assistance 
Pre Taping 14 65.22 12.7 39.3 79.5
PEDI Caregiver Assistance 
Post Taping 14 69.95 14.4 41.1 100.0
PEDI Caregiver Assistance 
Follow Up 14 70.52 11.5 41.1 83.2

Table 4.11 The Number of Cases, Means, Standard Deviations, Minimum Scores 
and Maximum Scores for the PEDI Caregiver Assistance Scale Self-care Domain

Using the Wilcoxon Signed Rank Test, baseline and pre taping, pre and post 

taping and pre and follow up scores were investigated. Comparison of baseline 

and pre taping scores and comparison of pre taping and post taping scores 

failed to reject the null hypothesis indicating that there was no significant change 

between baseline and pre taping (T=4, n=10 ties=5. Two-tailed p>0.05, ns) and 

pre taping and post taping (T=20, n=14, ties=2. Two-tailed p>0.05, ns). Analysis 

of pre taping and follow up taping scores did reject the null hypothesis indicating 

a significant change (T=13.5, n=14, ties=1, Two-tailed p<0.05, sig).

Standard scores were examined for clinically significant change. The PEDI 

manual provides Standard Error Measurements for standard score results.

Using these measurements the results were examined for clinically significant 

(rather than statistically significant) change. The Standard Error Measurements 

were applied at a confidence interval of 95%.
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Case # Base Line Pre Taping Post Taping Follow Up
1 79.5 79.5 83.2 74.5
2 57.9 56.8 56.8
3 48.6 69.6 66.9
4 79.5 65.7 74.5
5 72.7 83.2 83.2
6 79.5 76.7 79.5 79.5
7 72.7 71.1 71.1 72.7
8 39.3 39.3 41.1 41.1
9 74.5 68.1 72.7 72.7
10 63.4 72.7 72.7 72.7
11 54.6 54.6 66.9 71.1
12 51.1 51.1 54.6 59.0
13 68.1 66.9 62.2 79.5
14 74.5 74.5 100.0 83.2

Table 4.12 The PEDI Caregiver Assistance Scale Self-care Domain. Clinically 
Significant Increase is Highlighted in Yellow. Clinically Significant Decrease is

Highlighted in Green.

Table 4.12 highlights the cases who achieved clinically significant results. Child 

10 improved significantly in the non intervention period and child 4 achieved a 

significantly lower result post taping in comparison to pre taping (highlighted in 

green). Three children demonstrated a clinically significant increase post taping 

and 4 children at follow up.
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4.8 Post Taping Parent Questionnaire

The results of the parent post taping questionnaire will now be outlined. 100% 

(n=14) parents returned the questionnaire.

None Slight Moderate Significant

Overall Improvement

Figure 4.8 Parents’ Perceptions of the Overall Improvement in Childs’ Hand 
Function while Wearing the Tape (n=14)

Figure 4.8 shows the parents perceptions of their child’s gain in hand function 

while wearing the tape. No parent perceived no improvement with equal 

numbers choosing a slight (43%, n=6) or a significant (43%, n=6) level of 

improvement. Fourteen percent (n=2) of parents reported moderate 

improvement.
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None Slight Moderate Significant

Improvement in Self Care Tasks

Figure 4.9 Parents’ Perceptions of Improvement in Childs’ Ability to Perform Self-
care Tasks(n=14)

As illustrated in Figure 4.9, the largest group of parents (57% n=8 ) indicated 

slight improvement in their child’s ability to perform dressing and self-care tasks 

such as brushing teeth and bathing. In total, 36% (n=5) reported either 

moderate or significant improvement, with one parent reporting no perceived 

change.

Parents’ comments were analysed and their responses concentrated on three 

main areas: hand position, confidence and bilateral skills.

Parents reported on the perceived effect of the tape on their child during self- 

care and commented on the position of the affected hand for involvement in 

function. One parent stated that her child was “using her hand a lot more, she 

seemed to be able to extend her arm and open her hand fully”. This was echoed
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by another parent who wrote that her child “uses (their) hand more openly’’, and 

another stated “much better use o f the thumb”.

Confidence and independence were features described by two parents who 

reported that their children were more confident during involvement in self-care 

tasks:

“faster at dressing and more confident, less likely to ask for help”

“attempts more, more confidence”

When describing her child’s performance in bathing, one parent reported that 

“primarily I noticed that she was able to get in and out o f the bath on her own, 

she wasn't as nen/ous doing it”.

In some cases bilateral skills were increased, with one child now using “both 

hands to pull up trousers” and another parent stated that her child “will hold the 

toothbrush in his right hand while squeezing out the toothpaste”. One parent did 

report however that her child “tends to still use one hand for teeth brushing and 

dressing, needs assistance, lÂ e need to encourage independence in this area”.

Dressing skills were commented on by four parents: “finding it easier to take her 

hand out o th e r top” and “pulled up underpants with right hand only” (the right 

hand was the affected hand).
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None Slight Moderate Significant

Improvement in Feeding Tasks

Figure 4.10 Parents’ Perceptions of Improvement in Childs’ Ability to Eat and
Drink (n=14)

Figure 4.10 displays parents’ perceptions of improvement in their child’s ability 

to eat and drink in the performance areas requiring bimanual skills or use of the 

affected hand. Fifty-seven percent (n=8) reported slight improvement and 36% 

(n=5) reported either moderate or significant improvement. One parent reported 

no improvement.

Parents commented on their child’s proficiency and involvement of the hand. 

The most commonly cited change was in their child’s ability to stabilise objects, 

with 9 parents reporting a change in this area. Comments included:

“Her ability to hold a cup with both hands. It was steadier. I felt the chances 

of it slipping out of her hand was less. Holding her bowl steady with the 

affected hand improved”

“She was holding her cup with both hands and fork and spoon more with the 

affected hand”
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‘‘Holding bowl with right hand” (the affected hand)

A change in independence level was reflected in the comments with one mother 

stating she “noticed /?er (child) actually making a chocolate spread sandwich”. 

One mother stated that while her child was now demonstrating increased ability 

(stating substantial improvement in the questionnaire for this question) her child 

continued to require assistance to cut meat. She said:

“he can carry own plate, holds knife and fork but still cannot cut meat and 

keeps left hand on table”

Bilateral skills and particularly those involving the use of a knife and fork 

together, holding the bowl with the affected hand while eating with the other and, 

for the younger age group, using both hands to hold the cup steady were 

reported on by several parents.
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Improvement in Play

Figure 4.11 Parents’ Perceptions of Improvement in Childs’ Ability to Play (n=14)
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Parents reported perceived changes in their child’s ability to play while wearing 

the tape. Fifty-seven percent (n=8) reported either moderate or significant 

improvement, (36% (n=5) moderate improvement and 21% (n=3) significant 

improvement). Forty-three percent (n=6) reported slight improvement. Following 

analysis of the parents’ comments section, three main performance areas were 

highlighted: grasp, stabilising and bilateral function.

Changes in the children’s ability to grasp objects in play received the most 

comments from parents. Children were perceived to have increased ability to 

grasp both small and large objects including, jigsaws, Lego, K’nex toys, rolling 

pin, bike handles, and toy golf sticks. Comments included:

“she was able to hold her pram easier and hold the handles o ther bike” 

“Playing with playdo using a rolling pin and shape cutters improved with 

holding position”

One parent reported that while her child did demonstrate improvement in 

manipulation of toys such as Lego he “will only use left hand if he really needs to 

for some activities e.g. he is still making jigsaws with one hand (and crossing 

midline) however with construction toys he will use both hands. Used to have to 

tell him to hold page with left hand while colouring but he seems to do it 

automatically now."

Parents made the following comments on their child’s performance ability, 

specifically in bilateral tasks:

(He) “never had problems playing but now uses both hands e.g. can lift 

heavy toys with two hands, can play with Lego etc tends to use both hands, 

learnt to swim fluently”

“He tried to use both hands when in the playground also used both hands 

when holding toy golf club, hurley etc”

“Pushing her buggy around. Better control in the direction of movement. ”

“He finds it easier to catch a ball when thrown to him”
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“stronger with two handed activities like playdough and Lego used right hand 

with computer f<eyboard”

Parents also perceived an improvement in use of the affected hand as a 

stabiliser during colouring and writing with the affected hand now being used 

“especially for support i.e. holding page while she writes with her left hand".

Not Answered None Slight Moderate Significant

improvement in School or Homework Tasks

Figure 4.12 Parents’ Perceptions of Improvement in Childs’ Ability to Complete 
School and Homework Tasks (n=14)

As Figure 4.12 shows 21% (n=3) did not answer this question. One parent 

stated “would have to ask teacher”. For a second parent, who did not respond, 

the taping programme took place over the summer months when no school or 

homework tasks took place. The third parent did not make a comment. For the 

remaining 11 parents, 29% (n=4) indicated a slight improvement, 21% (n=3) 

reported a moderate improvement and 29% (n=4) a significant improvement.
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On analysis of the responses to the open ended questions, the ability to stabilise 

was most frequently included followed by manipulation and bilateral skills. Of the 

parents who answered this question (n=11), two parents did not complete the 

comments section. These two parents had reported substantial improvement in 

their child’s performance.

A number of parents reported an Improvement in handwriting due to the position 

of the affected hand. Comments included:

“Her handwriting improved. The paper didn’t slip or crumple up. Holding her 

reading book looked more normal. ”

“better at balance when writing, grips pages better”

“better hand position for holding page while writing”

Tasks which required bilateral manipulation were included, with positive 

comments regarding “carrying (a) bag”, “opening pencil case” and “both hands 

to play with her puzzles”. One parent stated;

(The) “Montessori teacher noted very good attempts at threading, pouring, 

buckle frame, carrying chair, polishing, nuts and bolts, ja rs  and lids, cutting”

The parents were asked if there were any additional benefits to wearing the tape 

that had not been covered by a previous question. Eighty-two percent (n=12) 

said yes and 18% (n=2) said no. The comments were all listed and analysed, 

with three primary themes emerging:

1. Social Acceptance and Confidence

2. Awareness

3. Position and Function

1. Acceptance and Confidence

The parents perceived a social gain for their children with tape wearing. 

Comparisons were made between the tape and previous splints worn. One 

mother wrote “socially she wasn’t different from the other kids. The bright blue 

splint drew attention, the taping blended into the background”. This was echoed
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by another mother who wrote that the tape was “visually more acceptable than 

the last splint”. Children were reported to have increased “pride” and “more 

confidence” \n using their hand.

2. Awareness

A further gain from the tape wearing was a report of increased sensory 

awareness of their affected upper limb, with comments including “awareness of 

left arm- willingness to use” and “seemed to increase his awareness o f his right 

hand and placing it in a better position for use”.

3. Position and Function

Parents found that the tape was not restrictive, thus allowing the arm to move 

freely. The tape was applied to the dorsum of the hand, and therefore did not 

impact on ability to grasp. Again the tape was compared with previous splinting; 

“The tape allowed full range o f movement whereas the splint restricted this” 

“Allows her to use the palm of her hand. ”

Improved thumb, hand and index finger use were included, with the hand more 

relaxed and the thumb in a better position. One parent reported increased 

success at swimming. Comments included:

“dad noticed improvements at swimming in tasks where he had to use left 

hand to grab a moving floating object”

“has an improved use o f his thumb - he takes it out a lot better than prior to 

the taping”

All 14 parents reported that their child made comments about the tape or about 

wearing the tape. Comments regarded either the taping programme or the effect 

of the tape. All comments are included in Table 4.13
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Comments Regarding the Taping Programme_________________________
"sometimes it would bother her but she was grand"
"she prefers it to the splint"
"she said it was yeuchy when it became a bit ragged"
"more comfortable and less restrictive than hand splint"
"in week 6 found it itchy"
"sometimes he complained but in general he was very positive about taking 
part in the study"
"wondering why he had to wear it, once explained to him he was fine"
"generally he appeared to be happy to wear it and commented th a t..........had
come to change it"
"it was to make his hand stronger Happy to wear it"
"its cool and no other child has it"
"there was no complaints about wearing it but he didn’t like getting it removed" 
"did not seem to like it for the first day or two as she wondered what her friends
would think, when she got used to it, it didn’t bother her then"_______________
Comments regarding the effect of the tape____________________________
"he found he could use his hand more freely"
"she called it her magic tape and loved to show what she could do wearing it" 
"she commented often on how the tape would make her hand stronger"
"said it made him stronger and everything easier"_________________________

Table 4.13 Parents’ Comments Regarding the Tape and theTaping Programme
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12

No ProblemsProblems

Problems with the Taping Programme

Figure 4.13 Parent Problems with the Taping Programme (n=14)

Twenty-nine percent (n=4) of parents reported some difficulty with the tape 

during the study. Keeping the tape on the thumb was the primary problem with 3 

of the 4 experiencing this difficulty:

“Initially with the tape peeling off her thumb, otherwise none”

“It was a challenge to keep the tape on especially the thumb one”

“Only that it tended to come off the thumb but it was regularly reapplied 

anyway”

One child complained of itchiness in week 6. A second child is known to the 

researcher to have also experienced itchiness and redness in the final couple of 

days of the study but this parent did not report this in the questionnaire.

Finally one parent found the time commitment of the study intensive:
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“travelling to the clinic was time consuming especially when it was twice a week 

but it was a wonderful opportunity”

Consider incorporating tape

Figure 4.14 Parents’ Interest in Incorporating the Taping into their Childs’
Programme (n=14)

The final question asked parents if they would consider incorporating taping into 

their child’s treatment programme. 93% (n=13) said yes. One parent did not 

answer the question.
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4.9 Post Taping Parent Questionnaire

The final questionnaire, which gathered data following the completion of the 

study, had a 71% response rate with 10 parents returning the questionnaire.

Same as before taping W orse than before taping Sanie as day finished Better than day Hnished W orse than day finished
taping taping taping

Ability to use affected hand

Figure 4.15 Parents’ Perceptions of Improvement in Childs’ Ability to Use Their 
Affected Hand Following Completion of the Study (n=10)

Figure 4.15 outlines the parents’ perceptions of their child’s ability to use their 

affected hand following connpletion of the study. No parent reported that their 

child’s hand was worse that it was prior to commencing the taping programme. 

Thirty percent (n=3) of the parents stated that their child’s hand was now the 

same as it was prior to taping. No parent reported that their children had 

demonstrated any improvement since the day they finished taping, but 30% 

(n=3) of parents reported that their child’s ability to use their hand was the same 

as on this day. Finally, 40% (n=4) of parents reported that they believed their 

child’s hand ability had deteriorated since completing taping.
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Resume Taping Unsure 

Plan to Resume
Not Interested

Figure 4.16 Parents’ Interest in Resuming Taping at Study Completion (n=10)

Eighty percent (n=10) were interested in resuming taping following the 

completion of the research project. The remaining 20%  (n=2) were unsure, with 

no parent stating that they were not interested in resuming taping. One parent 

who was unsure stated that she was awaiting an orthopaedic consultation and 

would await the outcome of this appointment. The second parent did not 

comment. It is useful to note however that this child had only limited functional 

impairment and scored highest or second highest in all the assessments 

completed prior to taping. This parent had made the following statement in the 

previous questionnaire:

“  W hile I liked the tape it would be difficult to incorporate it long term  into 

everyday life. It would be suitable for shorter periods o f u se”

Comments from the parents who wished to resume taping included:
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“I think the results I have seen with the taping tells me that it is well worth 

doing”

“If you think it would be of benefit”

“while using the tape he was in a better position for gripping, holding etc”

“I cannot begin to say how much the taping benefited my daughter Her 

motor skills and dexterity of hand were much better with the taping”

“saw definite improvement in my child’s hand and finger movement while he 

used the tape but saw this benefit stop once the taping had finished. 

Surprised how quickly his inability in certain areas of movement returned”

The final question asked parents if they had any additional information regarding 

the programme. Table 4 .14 presents the comments received. This includes a 

comment from one parent who reported that her child’s wrist was in a worse 

position while wearing the tape.
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"/ would be interested in seeing how the tape can help/aid the lower limbs
(and) in her case, helping to keep the knee straighter instead of wearing
her AFO i.e. when the splint is uncomfortable etc to wear"

"I believe that the real difference evident was a growing awareness of the left 
arm, a confidence in increased ability and therefore increased usage - which 
stimulates better motor ability"

"/ think the taping would be very beneficial and a combination of it and therapy 
I know would help my daughter If she is more aware of the use of that hand 
she will use it more and therefore she would get more out o f therapy and 
become less frustrated."

"Did see a change but as the weeks have passed the significance isn’t as 
clear But feel it was worth trying and maybe again in the near future."

"the taping was not intrusive in any way for my child and he had no 
embarrassment with wearing it as it was discreet, so did not draw attention to 
him. There was a change in my child’s wrist position in that it dropped while he 
had the tape on. This has not yet been rectified so the plus gain of finger and 
hand improvement had a downside with the wrist drop. Would like to see a way 
to address this if  he uses the tape again. "

"we noticed and even in play school the use of (his) hand improved even 
resulting in (improvement in) his posture and general limb presentation"

Table 4.14 Additional Parent Comments
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4.10 Overall Score Comparisons

4.10.1 Spearman Rank Correlation

Using the Spearman Rank Correlation, test scores were investigated to examine 

correlation between gain scores and other variables. In a sample of 14, testing 

at a two-tailed 0.05 critical value a correlation score of greater than, or equal to 

0.544 is required to demonstrate a statistically significant correlation. This 

means that the correlation is significantly different from zero. The following 

correlations were completed.

• Gain scores for active wrist extension at both post taping and follow up 

were analysed with active radial abduction and active palmar abduction 

gain scores to investigate if children who achieved a greater gain in one 

movement also achieved greater gain in another. Correlation of all results 

was not significant (Appendix 23). Correlation between radial and palmar 

abduction gain scores was the highest and correlation of pre and follow 

up scores was approaching significance (0.039 pre/post and 0.516 

pre/follow up).

• Gain scores for active range of motion (of the wrist and thumb) between 

pre and post taping and pre taping and follow up were compared with 

parent responses to the questionnaires. Results were investigated to 

determine if the parents who perceived greater change in their children 

had children who demonstrated greater increases in range of motion. 

Correlation results of all tests were not significant (Appendix 23).

• Gain scores for active range of motion pre and post taping were 

correlated with gain scores for the functional upper limb tests (Melbourne 

Assessment and Assisting Hand Assessment). Results were investigated 

to determine if the children who demonstrated greater increases in range
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of motion demonstrated greater change in upper limb function.

Correlation results of all tests w ere not significant (Appendix 23).

• Gain scores in the Melbourne A ssessm ent and gain scores in the 

Assisting Hand A ssessm ent (AHA) were correlated to determine if the 

children whose scores increased in one a sse ssm en t also increased in the 

other. As only 8 children completed the AHA only the data for these  

children were included. For a sample size of 8 using two-tailed testing at 

5% a score of 0.738 Is required to show statistical significance.

Correlation results of all tests  were not significant (Appendix 23).

• The results of the parent questionnaire questions were correlated with the 

gain score results for the PEDI Self-care Domain and the Caregiver 

Assistance Scale, Self-care Domain. All results w ere not significant. The 

correlation between Q.5 (Perceived impact on school and homework 

tasks) and the Self-Care Domain follow up gain scores w as approaching 

significance (0.515). All correlations are included in Appendix 23.
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4.10.2 Score Comparison by Age

In order to examine the results with reference to the age of the participants, 

children were divided into two age bands. The results were examined for the 

children under 60 months (5 years old) and the children 60 months and above.
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Under 60 
Months 

(n=r>

60 months 
and Over 

<n=7)
Mean

Difference t = ns/sig

Wrist Extension Gain Scores at Post Taping
38.6 20.0 18.6 1.18200 0.2623 ns

Wrist Extension Gain Scores at Follow Up
25.7 7.9 17.8 0.15180 0.8821 ns

Thumb Radial Abduction Gain Scores at Post Taping
20.0 14.3 5.7 -0.31680 0.7573 ns

Thumb Radial Abduction Gain Scores at Follow Up
12.1 5.7 6.4 -0.66290 0.5211 Ns

Thumb Palmar Abduction Gain Scores at Post Taping
16.4 12.9 3.5 1.31100 0.2166 ns

Thumb Palmar Abduction Gain Scores at Follow Up
13.6 7.9 5.7 -0.53470 0.6035 ns

Parent Questionnaire Overall Improvement
2.0 2.0 0.0 0.25850 0.8008 ns

Parent Questionnaire Improvement in Self-care
1.6 1.3 0.3 -0.76720 0.4591 ns

Parent Questionnaire Improvement in Eating and Drinking
1.7 1.1 0.6 -1.13600 0.2802 ns

Parent Questionnaire Improvement in Play
1.9 1.7 0.2 0.73380 0.4784 ns

Parent Questionnaire Improvement in School and Homework
2.0 2.0 0.0 1.10950 0.3052 ns

PEDI Caregiver Assistance Self-care Domain Gain Scores at Post Taping
4.3 0.6 3.9 -0.05087 0.9603 ns

PEDI Caregiver Assistance Self-care Domain Gain Scores at Follow Up
6.3 1.1 5.2 0.05662 0.9559 ns

PEDI Self-care Domain Gain Scores at Post Taping
1.3 2.7 1.4 -0.31050 0.7620 ns
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PEDI Self-care Domain Gain Scores at Follow Up
5.6 1.9 3.7 1.12700 0.2837 ns

Melbourne Assessment Gain Scores at Post Taping
7.9 14.8 6.9 0.97390 0.3510 ns

Melbourne Assessment Gain Scores at Follow Up
33.4 -6.6 40.0 0.56960 0.5604 ns

Assisting Hand Assessment Gain Scores at Post Taping
3.3 2.2 1.1 0.50050 0.6380 ns

Assisting Hand Assessment Gain Scores at Follow Up
5.3 5.4 0.1 0.66300 0.5367 ns

Table 4.15 Mean Values for Gain Scores by Age Band
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Table 4.15 presents the mean values for the results of the assessments. 

Children under the age of 60 months received higher gain scores for all range of 

motion assessments. There was minimal difference between parents’ 

perceptions of change between the 2 age bands. Gain scores in the Melbourne 

immediately following taping were greater for the over 60 month group but gain 

scores at the 6 week follow up appointment were substantially greater for the 

under 60 month group. AHA scores showed minimal difference between the 

groups. Results of statistical analysis were not significant.

4.10.3 Score Comparison by Manual Ability Classification Level

The mean gain scores in the Assessments were examined to determine 

differences in gain scores between the two MACS levels.

130



Level 1 
MACS 
(n=8>

Level II 
MACS 
(n=6j

Mean
Difference t = » = ns/slg

Wrist Extension Gain Scores at Post Taping
30.0 28.3 1.7 -1.3060 0.2160 ns

Wrist Extension Gain Scores at Follow Up
13.8 20.6 6.8 -0,7088 0.4920 ns

Thumb Radial Abduction Gain Scores at Post Taping
20.0 13.3 6.7 1.2430 0.2376 ns

Thumb Radial Abduction Gain Scores at Follow Up
11,3 5.8 5.5 0.9995 0.3373 ns

Thumb Palmar Abduction Gain Scores at Post Taping
17.5 10.6 6.9 2.0840 0,0591 ns

Thumb Palmar Abduction Gain Scores at Follow Up
11.9 9.2 2.1 0.6484 0.5289 ns

Parent Questionnaire Overall Improvement
2.2 2.2 0.0 0.5467 0.5946 ns

Parent Questionnaire Improvement in Self-care
1.3 1.3 0.0 -0.8992 0.3862 ns

Parent Questionnaire Improvement in Eating and Drinking
1.4 1.4 0.0 -0.2619 0.7979 ns

Parent Questionnaire Improvement in Play
1.9 1.9 0.0 -0.8571 0.4082 ns

Parent Questionnaire Improvement in School and Homework
1.9 1.9 0.0 -0.6818 0.5126 ns
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PEDI Caregiver Assistance Self-care Domain Gain Scores at Post 

Taping
4.8 -0.7 5.5 1.7270 0.1095 ns

PEDI Caregiver Assistance Self-care Domain Gain Scores at Follow 

Up
6.1 0.5 5.6 2.1030 0.0572 ns

PEDI Self-care Domain Gain Scores at Post Taping
0.9 3.5 2.6 2.2830 0.0414 sig

PEDI Self-care Domain Gain Scores at Follow Up
2.9 4.8 1.9 0.9218 0.3748 ns

Melbourne Assessment Gain Scores at Post Taping
0.1 0.1 0.0 -1.1170 0.2859 ns

Melbourne Assessment Gain Scores at Follow Up
2.3 2.3 0.0 0.1807 0.8596 ns

Assisting Hand Assessment Gain Scores at Post Taping
1.4 1.4 0.0 0.7056 0.5069 ns

Assisting Hand Assessment Gain Scores at Follow Up
9.4 9.4 0.0 1.4720 0.1913 ns

Table 4.16 Mean Values for Gain Scores by MACS Level
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Table 4.16 presents the mean values for comparison using the MACS. Within range of motion, the Level I children 

demonstrated greater increases when compared to the Level II children in all areas except the mean gain scores for 

extension at follow up. There was minimal difference between the parents’ perceptions of change for each of the two 

groups. Comparison of the results for the Melbourne Assessment and the AHA was inconsistent.

Statistical analysis was not significant for all tests apart from gain scores in the PEDI Self-care Domain at follow up. The 

Level II group demonstrated a statistically greater improvement than the Level I group at this assessment period.

4.10.4 Score Comparison by Side of Involvement

Table 4.17 presents the mean scores for comparison of children with a right hemiplegia and children with a left hemiplegia.
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Right
Hemiplegia

(n=8)

Left
Hemiplegia

(n=6)
Mean

Difference t = P = ns/sig

Wrist Extension Gain Scores at Post Taping
31.9 25.6 1.7 0,1529 0,881 ns

Wrist Extension Gain Scores at Follow Up
17.5 15.6 1.9 0.1636 0.8728 ns

Thumb Radial Abduction Gain Scores at Post Taping
20.6 12,5 8.1 1.5650 0,1436 ns

Thumb Radial Abduction Gain Scores at Follow Up
10.6 6.7 4.0 0.7166 0,4873 ns

Thumb Palmar Abduction Gain Scores at Post Taping
15.0 14.0 1.0 0.2237 0.8267 ns

Thumb Palmar Abduction Gain Scores at Follow Up
8.0 11.7 3.7 0.3948 0.6999 ns

Parent Questionnaire Overall Improvement
2.0 2.0 0.0 0.0000 1.0000 ns

Parent Questionnaire Improvement in Self-care
1.6 1.2 0.4 0.9962 0.3388 ns

Parent Questionnaire Improvement in Eating and Drinking
1.6 1.2 0.4 0.9962 0.3388 ns

Parent Questionnaire Improvement in Play
2.0 1.5 0,5 1.1710 0.2643 ns

Parent Questionnaire Improvement in School and Homework
1.6 1.5 0.1 0,6575 0.5273 ns
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PEDl Caregiver Assistance Self-care Domain Gain Scores at Post 

Taping
2.0 3.0 1.0 -0.2863 0.7795 ns

PEDl Caregiver Assistance Self-care Domain Gain Scores at Follow 

Up
3.0 4.7 1.7 0.5390 0.5997 ns

PEDl Self-care Domain Gain Scores at Post Taping
3.6 -0.7 4.3 0.6465 0.5302 ns

PEDl Self-care Domain Gain Scores at Follow Up
4.3 3.0 1,3 0.5764 0.5750 ns

Melbourne Assessment Gain Scores at Post Taping
4.0 -1.6 5.4 1.8930 0.0828 ns

Melbourne Assessment Gain Scores at Follow Up
4.3 -7.6 11.9 1.3550 0.2005 ns

Assisting Hand Assessment Gain Scores at Post Taping
-4.0 2.5 6.5 -0.5805 0.5827 ns

Assisting Hand Assessment Gain Scores at Follow Up
26.0 8.5 17.5 -0.4453 0.6717 ns

Table 4.17 Mean Values for Gain Scores by Side of Involvement
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Mean gain score results were higher for the children with a right hemiplegia than the children with a left hemiplegia in all 

sections except follow up palmar abduction and the post taping AHA. However on the AHA there was a substantial difference at 

follow up favouring the right hemiplegia group (26 for the right hemiplegia group and 8.5 for the left hemiplegia group). It must 

be pointed out that the AHA was only completed with 8 children, with 6 children in the right hemiplegia group and only 2 in the 

left hemiplegia group. Statistical analysis of all results was not significant.

4.10.5 Score Comparisons by Sex

Table 4.18 outlines the mean gain scores for comparison by sex. Overall there is considerable variation within each test and 
statistical analysis was not significant.
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MALE
(n=8>

FEMALE
(n=6J

Mean
Difference t = P = ns/sig

Wrist Extension Gain Scores at Post Taping
34.4 19.2 14.6 0.7830 0.4488 ns

Wrist Extension Gain Scores at Follow Up
20.6 10.0 10.6 1.2360 0.2401 ns

Thumb Radial Abduction Gain Scores at Post Taping
15.6 19.2 3.8 -0.6318 0.5393 ns

Thumb Radial Abduction Gain Scores at Follow Up
11.3 5.8 5.5 0.9995 0.3373 ns

Thumb Palmar Abduction Gain Scores at Post Taping
14.4 15.0 0.6 -0,1676 0.8697 ns

Thumb Palmar Abduction Gain Scores at Follow Up
13.1 7.5 5.6 1.4330 0.1775 ns

Parent Questionnaire Overall Improvement
2.1 1.8 0.3 -0.5467 0.5946 ns

Parent Questionnaire Improvement in Self-care
1.5 1.3 0.2 0.3499 0.7325 ns

Parent Questionnaire Improvement in Eating and Drinking
1.5 1.5 0.0 -0.2619 0.7979 ns

Parent Questionnaire Improvement in Play
1.8 1.8 0.0 -0.1852 0.8562 ns

Parent Questionnaire Improvement in School and Homework
1.6 1.5 0.1 -0.6575 0.5273 ns

PEDI Caregiver Assistance Self-care Domain Gain Scores at Post Taping
0.0 3.8 3.8 -0.8055 0.4362 ns

PEDI Caregiver Assistance Self-care Domain Gain Scores at Follow Up
3.0 4.7 1.2 0.5390 0.5997 ns

PEDI Self-care Domain Gain Scores at Post Taping
2.4 1.5 0.9 0.6465 0.5302 ns
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PEDI Self-care Domain Gain Scores at Follow Up
4.3 3.0 1.3 0.5764 0.5750 ns

Melbourne Assessment Gain Scores at Post Taping
1.3 1.8 0.5 0.1493 0.8838 ns

Melbourne Assessment Gain Scores at Follow Up
0.5 3.0 2.5 0.5657 0.5820 ns

Assisting Hand Assessment Gain Scores at Post Taping
2.5 -0.7 3.2 -0.5805 0.5827 ns

Assisting Hand Assessment Gain Scores at Follow Up
9.0 3.1 5.9 -0.5196 0.6220 ns

Table 4.18 Mean Values for Gain Scores by Sex
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4.11 Individual Child Reports

Each case will be individually presented.

Child 1

Child 1 is a little girl who was 4 years 8 months (56 months) at enrolment in the 

study and 4 years 10 months (58 months) at commencement of taping. She 

presented with a right hemiplegia. Her MACS Classification scale was II. She 

was attending the preschool class of a school for children with a physical 

disability at the time of the study.

Child 1 wears glasses, however prior to the follow up appointment her glasses 

were misplaced and were not available for this appointment. The post taping 

assessments were completed three days following the end of taping due to Child 

1 being absent from school due to a tummy bug which also prevented her from 

attending the clinic for an evaluation appointment.

Table 4.19 outlines the scores achieved at baseline, pre taping, post taping and 

follow up.
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Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) -10 -15 0 -20
Active Radial Abduction 
(degrees) 0 10 25 20
Active Palmar Abduction 
(degrees) 5 10 25 25
Melbourne Assessment 
(percentage) 41.8 42.62 47.54 35.25
PEDI Self-care Domain 79.5 79.5 83.2 74.5
PEDI Caregiver Assistance 64.6 63.9 65.3 69.1

Table 4.19 Child 1 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 1’s active wrist extension improved significantly post taping. At the follow 

up appointment it was lower than the pre taping measurement. Active radial and 

palmar abduction also improved. In the Melbourne Assessment a 5% increase is 

not sufficient to demonstrate a clinically significant improvement. Similar to the 

wrist measurement, Child 1’s Melbourne percentage was significantly lower at 

follow up. This may be related to the missing glasses. Using standard error 

measurements at a 95% Cl only the change of score at follow up in the Self-care 

Domain of the PEDI was significant.

Child 1’s mother reported that overall she noticed a slight improvement in her 

child’s ability to use her hand, with a slight improvement in her ability to use her 

affected hand during eating and drinking and self-care, stating that she “was 

finding it easier to take her hand out of her top” and that she “would try to use 

the hand to hold burgers”. It was noted that the greatest improvement took place 

in relation to play activities with her mother indicating a moderate improvement; 

“she was able to hold her pram easier”. On day 2 of taping her mother told the 

researcher in a telephone conversation that prior to taping her hand kept 

slipping off the handle of her bike but she was now able to keep her hand in 

place and she was very happy with this. Two hours after the tape was applied 

the researcher returned to the school classroom and the teacher said that she
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noticed an immediate improvement in her ability to incorporate her hand into 

classroom activities.

During the taping programme, Child 1 showed some reluctance at times in 

having the tape reapplied and her mother stated that “sometimes it would bother 

her but she was grand”. Her mother verbally reported that on the last day or two 

of taping she noticed that her daughter’s hand looked red and itchy. She did not 

mention this in the questionnaire.
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Child 2

Child 2 is a girl who presented with a left hemiplegia. She was 8 years 4 months 

(100 months) at enrollment to the study and was seen for pre taping, post taping 

and follow up assessments. Her MACS level is II. Child 2 had significant 

difficulty using her hand and prior to taping her mother reported that she used it 

very little during activities. She attends a school for children with a physical 

disability.

Child 2 was very happy to wear the tape but hated having the tape removed in 

the early stages. She cried the first couple of times the tape was removed but 

soon got used to it. She enjoyed the researcher coming to change the tape, 

particularly when these appointments took place in her home. Child 2 had warm 

hands which became moist quite easily and therefore the thumb portion of the 

tape peeled off more regularly. Her mother reported that "she likes it better than 

the splint”.

Pre Taping
Post
Taping Follow Up

Active Wrist Extension (degrees) -15 -5 5
Active Radial Abduction (degrees) 15 20 15
Active Palmar Abduction (degrees) 0 10 10
Melbourne Assessment (percentage) 44.20 40.71 40.71
PEDI Self-care Domain (standard 
scores) 59.9 60.5 61.2
PEDI Caregiver Assistance (standard 
scores) 57.9 56.8 56.8

Table 4.20 Child 2 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Table 4.20 Outlines the results of her assessments. During testing both her 

active wrist extension and active palmar abduction showed a 10°improvement at 

post taping while improvement in radial abduction was only 5°. The functional 

assessments (the Melbourne Assessment and the PEDI) showed minimal 

change.
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Her mother commented at a reapplication appointment that her daughter was 

better able to push her sister’s pram. In the parent questionnaire she reported a 

slight improvement in overall hand skills, self-care, eating and drinking, play and 

homework and school tasks. Comments regarding the tape included; “her ability 

to hold a cup with both hands. It was steadier” and “her handwriting improved. 

The paper didn’t slip or crumple up. Holding her reading book looked more 

normal”. Her mother stated that “the biggest plus was the taping doesn’t 

interfere with daily life and if anything it was helping in all aspects”. Child 2’s 

mother was anxious for her to begin taping again as soon as the study was 

completed. This has already commenced.

Child 3

Child 3 was 2 years 11 months (34 months) at enrollment in the study and was 

the youngest child to participate. She has a right hemiplegia and her MACS 

classification is I. Child 3 was attending a local Montessori school during the 

study and her physiotherapist reported that she was “functionally good” prior to 

taping. Table 4.21 outlines the results of her assessments.

Pre
Taping

Post
Taping Follow Up

Active Wrist Extension (degrees) 0 45 10
Active Radial Abduction (degrees) 30 50 40
Active Palmar Abduction (degrees) 40 45 40
Melbourne Assessment (percentage) 59.02 60.66 59.84
PEDI Self-care Domain 68.3 66.8 68.3
PEDI Caregiver Assistance 48.6 69.6 66.9

Table 4.21 Child 3 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 3 and her family experienced the most difficulty keeping the tape on, 

especially on her thumb. Her mother was very actively involved in the 

programme and demonstrated competence in reapplying the tape between 

appointments with the researcher. She frequently had to reapply the tape more
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than twice a day and there were days when the tape was not applied. Two 

factors contributed to the difficulties. Child 3 had very small hands and the 

surface area for applying the anchor at the thumb was small. She also did not 

like the tape if it looked “yucky” and would pull it off. However despite the 

difficulties maintaining the tape in place they continued with the 6 week taping 

programme.

Child 3 did demonstrate an increase in wrist extension from 0°to 45° post taping 

and radial abduction from 30° to 50°. Change in palmar abduction was minimal 

(5°). There was minimal change in her Melbourne Assessment. There was a 

substantial improvement in her PEDI caregiver assistance scale standard scores 

at post taping and follow up. However, on examination the increases related to 

lower extremity dressing and toileting and she was being potty trained during the 

study.

Her mother reported that there was no improvement in self-care and feeding.

She reported a slight improvement overall and in play and homework and school 

related tasks. Parent comments reported that the improvement was in “any 

activity that involved use of thumb for grasping”. Her mother felt that “with 

continued use for shorter periods of time (especially before therapy and 

activities) there would be benefits”. Following the study completion her mother 

requested that the taping be reintroduced and this has taken place.

Child 4

Child 4 was 8 years 4 months (100 months) at enrollment in the study. She 

presented with a right hemiplegia and a MACS level of II. Child 4 was attending 

first class of a mainstream primary school. Table 4.22 outlines the results of her 

assessments.

144



Pre
Taping

Post
Taping Follow Up

Active Wrist Extension (degrees) -40 20 0
Active Radial Abduction (degrees) 0 20 0
Active Palmar Abduction (degrees) 0 15 0
Melbourne Assessment (percentage) 37.70 34.43 36.89
PEDI Self-care Domain 73.6 79.0 85.1
PEDI Caregiver Assistance 79.5 65.7 74.5

Table 4.22 Child 4 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 4 presented with a significant involvement of her right upper limb with poor 

active control of movement. Post taping she demonstrated gains in active wrist 

extension, radial abduction and palmar abduction, with only a partial gain of 

wrist extension being maintained at follow up. Her low results at all assessments 

using the Melbourne Assessment outline the degree of upper limb involvement 

and her performance in the Melbourne Assessment did not demonstrate 

change.

She did achieve clinically significant improvement using standard error 

measurements (Cl 95%) in pre and follow up scores in the PEDI Self-care 

Domain. Improvements were in the areas of using a knife to butter bread, lifting 

a cup with two hands, wiping her nose, washing and drying her hands, using a 

zipper and putting on pants including the fastening. Her PEDI Caregiver 

Assistance scores were noticeably lower at post taping. This is not in agreement 

with the improvement in the self-care domain and comments from her mother.

As all the PEDI questionnaires were completed independently of each other the 

results of each assessment in relation to the others were not discussed with the 

parent at the time of assessment. The reason for this lower score is not clear. It 

could possibly be attributed to stricter marking by Child 4’s mother at this 

appointment.
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Child 4’s mother indicated a substantial improvement in all sections of the parent 

questionnaire and commented that it was “more comfortable than previous hand 

splint also had less visual impact on her”. In her second week of tape wearing 

she reported that Child 4 was able to sharpen her pencil for the first time. She 

appeared comfortable with wearing the tape and cooperated with the tape being 

reapplied (except on one occasion) and stated that she would like to wear the 

tape again after the study. Her mother was in agreement with this and stated 

that she “would be interested in seeing how the tape can help/aid lower 

limbs...”. Child 4 has already recommenced wearing the tape.

Child 5

Child 5 was 8 years 4 months (100 months) at the commencement of the study 

He presented with a left hemiplegia and a MACS level of I. His primary difficulty 

as reported by both his mother and his occupational therapist is neglect of his 

left upper limb and “forgetting about it". He has good functional ability on the 

involved side. Table 4.23 outlines the results from his pre, post and follow up 

assessments.

Pre
Taping

Post
Taping Follow Up

Active Wrist Extension (degrees) 15 60 50
Active Radial Abduction (degrees) 40 50 40
Active Palmar Abduction (degrees) 30 50 45
Melbourne Assessment (percentage) 76.23 83.61 81.97
PEDI Self-care Domain 69.1 70.0 70.8
PEDI Caregiver Assistance 72.7 83.2 83.2

Table 4.23 Child 5 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 5 demonstrated fair active movement prior to taping with a substantial 

increase in active motion measurements at the wrist and a smaller but still 

substantial increase in active motion at the thumb. These did drop at follow up 

but except for radial abduction still remained high. He demonstrated an increase
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of 4.28% at post taping in the Melbourne Assessment, which is not a great 

enough increase to indicate a clinically significant change. The PEDI 

measurements did increase but using standard error measurements at a 95% Cl 

the change was not large enough to demonstrate clinical significance.

Child 5 and his mother were very happy with the tape. His mother reported an 

overall substantial improvement with a moderate improvement in self-care and a 

substantial improvement in eating and drinking, play and homework and school 

skills. Child 5, his mother and his physiotherapist all reported an increased 

awareness of the involved upper limb. His physiotherapist stated that he is 

“more aware of his left upper limb" and his mother stated an “awareness of his 

left arm- willingness to use". Child 5 himself said it “made him stronger and 

everything easier”.

His mother believes “that the real difference evident was a growing awareness 

of the left arm, a confidence in increased ability and therefore increased usage -  

which stimulates better motor ability”. His mother reported that he maintained 

this consciousness and confidence for approximately 3 weeks after the tape was 

removed but it then dissipated. In informal observation by the researcher Child 

5 quickly incorporated his left hand at the post taping appointment. However, at 

the follow up appointment during repeat of the Melbourne Assessment, his hand 

hung down by the side of his chair and he actually required prompting at one 

point by the researcher to complete a task with this hand.

During the taping programme Child 5’s mother reported that he “was faster at 

dressing”, used both hands in feeding and play and demonstrated increased 

performance in bilateral tasks such as opening his pencil case and playing with 

Lego. Child 5 and is mother were interested in resuming taping once the study 

was completed and this has already taken place.
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Child 6

Child 6 was 8 years 1 month (97 months) at enrollment to the study and 8 years 

3 months (99 months) at commencement of taping. He has a left hemiplegia and 

received a MACS Level of I. Child 6 completed the taping component of the 

study during the summer months.

Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) 40 35 60 35
Active Radial Abduction (degrees) 25 30 45 45
Active Palmar Abduction (degrees) 30 25 40 50
Melbourne Assessment (percentage) 77.88 75.22 73.45 86.73
PEDI Self-care Domain(standard 
scores) 70.0 70.8 72.6 70.0
PEDI Caregiver Assistance (standard 
scores) 79.5 76.7 79.5 79.5

Table 4.24 Child 6 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 6’s goniometric scores remained stable during base line and pre taping 

assessments with an increase in active wrist extension from 35° to 60° post 

taping. This returned to 35° at follow up. Active radial abduction increased from 

30° to 45° and it remained at 45° at the follow up appointment. Active palmar 

abduction increased from 25° to 40° and increased again to 50° at follow up. 

There was a small decrease in Child 6’s Melbourne Assessment result at post 

taping. It increased from 75.22% to 86.73% at follow up. This is a percentage 

gain of 11.51%. The Melbourne Assessment manual reports that a gain of 12% 

is required to show ‘true’ change and therefore this result is approaching 

significance. There was minimal change in the PEDI functional performance test 

components.

Both of Child 6’s parents were actively involved in the taping programme and 

completed the parent questionnaires together. Overall they reported a 

substantial improvement in his ability to use his hand during the study with a
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moderate improvement in self-care {“much better use of his thumb in general 

activities such as drying his hands’), slight improvement in self-care {“carrying a 

plate’) and moderate improvement in play {“easier to catch a ball when thrown 

to him’).

Child 6 was very co-operative with the taping programme and his mother 

became competent in tape reapplication between appointments with the 

researcher. He did have 3 days without the tape during the study due to an 

insect bite.

Child 7

Child 7 presented with a mild left hemiplegia and a MACS Level I. He was 4 

years 2 months (50 months) at enrollment in the study and 4 years 4 months (52 

months) at commencement of taping. He was attending a local Montessori 

school 4 mornings a week. Initially, Child 7 was very conscious of the tape on 

his wrist and thumb and held it in a protected position with the elbow flexed and 

his arm held close to his body. His mother reported that he seemed afraid to use 

it. In the taping log his mother wrote: “week 1 +2: .... holding arm very close to 

the body, have to remind him that there’s nothing wrong with his arm and that he 

can use it as he normally would”. This disappeared in week 3 and his mother 

wrote that “hand function very good” m weeks 5 and 6 and “Montessori Teacher 

noted very good attempts”.

149



Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) 25 30 55 50
Active Radial Abduction (degrees) 35 40 50 50
Active Palmar Abduction (degrees) 30 40 50 50
Melbourne Assessment (percentage) 65.57 81.15 72.13 68.85
Assisting Hand Assessment (raw 
scores) 75 75 78 79
PEDI Self-care Domain(standard 
scores) 68.3 67.6 66.0 69.1
PEDI Caregiver Assistance 
(standard scores) 72.7 71.1 71.1 72.7

Table 4.25 Child 7 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Active wrist extension was significantly higher at post taping and at follow up. 

Radial abduction did increase by 10° post taping and this gain was maintained 

at follow up. Palmar abduction increased by 10° between baseline and pre 

taping assessments and 10° between post taping and at follow up. Within the 

Melbourne Assessment, Child 7 demonstrated a clinically significant increase 

between base line and pre taping assessments where no taping intervention 

was taking place. In review of the raw scores he received higher scores in the 

fluency section for many of the activities. He also demonstrated increased ability 

to point to objects between these two assessments. The test has not been 

validated for use with children under the age of 5 and Child 7 may have been 

more developmentally ready for these components at the second appointment. 

However he demonstrated very good cognitive ability during all the assessments 

and he appeared to follow the directions accurately at all times. Child 7’s score 

dropped at the next assessment. He demonstrated a decrease between pre and 

post taping. This post taping result was 6.6% higher than the base line 

assessment.

Child 7 was the first child recruited to the study who completed the Assisting 

Hand Assessment (AHA). Both his post taping and follow up scores
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demonstrated an improvement, however only the follow up score was sufficient 

to show clinical significance. Sections within the AHA showing improvement 

were: initiates, reaches, moves upper arm, moves forearm and manipulates.

The variation in scores for both sections of the PEDI was minimal and not 

clinically significant.

Child 7’s mother reported an overall slight improvement in his ability to use his 

hand with a slight improvement in self-care, feeding, play and school and 

homework. She stated that overall the “use and position o f his thumb seem to be 

better” and he appears to have an increased use of the left hand as an assist to 

the right: “better at using the left hand to hold bowl or plate while the right hand 

is spooning or forking up food”] “used to have to tell him to hold the page with 

the left hand while colouring, but seems to do it automatically now”.

Child 7’s mother stated that she would like to resume taping if the researcher 

believed “it would be o f benefit”. However, he demonstrated the greatest ability 

to use his hand prior to taping of all the children included in the study (in both 

the AHA and the Melbourne Assessment results). His mother reported least 

change in the parent questionnaire post taping and the gain results of his 

functional tests are conflicting.

Child 8

Child 8 was the second youngest child recruited to the study. He was 3 years 4 

months (40 months) at his baseline appointment and 3 years 6 months (42 

months) at commencement of taping. He has a dense right hemiplegia and 

received a MACS Level II. Child 8 started attending the preschool of a special 

needs school just before commencement of taping. Prior to this he had been 

attending a local preschool group and receiving regular occupational therapy 

and physiotherapy. He occasionally had difficulty sitting still if the tape 

application did not go smoothly but he seemed to enjoy the tape being
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reapplied. The majority of the reappllcation appointments took place within the 

preschool class to minimise disruption to his school day.

Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) -45 -35 -5 -30
Active Radial Abduction (degrees) 0 0 0 0
Active Palmar Abduction (degrees) 0 0 0 0
Melbourne Assessment (percentage) 6.56 4.92 18.85 14.75
Assisting Hand Assessment (raw 
scores) 25 30 25 27
PEDI Self-care Domain(standard 
scores) 46.7 46.0 49.6 50.3
PEDI Caregiver Assistance (standard 
scores) 39.3 39.3 41.1 41.1

Table 4.26 Child 8 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Table 4.26 presents the results of Child 8’s assessments at baseline, pre taping, 

post taping and follow up. He demonstrated a significant impairment in active 

wrist and thumb movement prior to taping. Post taping, he gained 30° of wrist 

movement. This decreased to a 5° gain at follow up. He did not demonstrate a 

change in active thumb radial or palmar abduction.

Child 8 had the lowest scores in the Melbourne assessment. His base line and 

pre taping percentage scores remained stable. He demonstrated a large 

increase post taping of 13.93% which is clinically significant. He also received a 

gain at follow up and this was approaching significance (9.83%). Greatest gains 

were received in reaching and pointing.

Child 8 received a clinically significant change in his AHA score between base 

line and pre taping appointments, where no taping took place. This did not 

correlate with an improvement in any other score.
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Using standard error measurements at a 95% Cl Child 8 demonstrated a 

clinically significant increase in standard scores in the PEDI Self-care Domain at 

post taping and follow up. Increases at these time intervals in the Caregiver 

Assistance Scale, Self-care Domain were not significant.

Child 8’s mother reported that overall she perceived a moderate improvement in 

his use of his affected hand. She reported a perceived slight gain in self care but 

he “tends to still use one hand for teeth brushing and dressing”, a moderate 

improvement in feeding {“he will try to hold the cup with 2 hands’) and a 

moderate improvement in play stating that he “tried to use both hands when in 

the playground”. She found that the tape placed his hand in a better position to 

attempt function but stated that without the tape his “ability to actually use his 

hand has not improved”. Both his mother and his therapist verbally commented 

on the position of his involved hand and noted that it was straighter and held in a 

more typical position. His mother requested that taping be resumed following the 

study and this has already taken place.

Child 9

Child 9 presented with a right hemiplegia and a MACS Level I. She was 6 years 

1 month (73 months) at commencement of the study. Child 9 and her family 

travelled a long distance to attend the twice weekly appointments and were very 

committed to the taping programme. She was in first class of her local primary 

mainstream school.

Child 9 received significant gain scores in active motion measurements post 

taping as outlined in table 4.27. These scores dropped somewhat at the follow 

up appointment, but remained higher than the pre taping results.
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Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) 5 5 50 20
Active Radial Abduction (degrees) 30 20 45 35
Active Palmar Abduction (degrees) 35 25 50 45
Melbourne Assessment (percentage) 43.44 49.18 52.46 52.46
Assisting Hand Assessment (raw 
scores) 63 62 66 61
PEDI Self-care Domain(standard 
scores) 65.3 66.0 67.6 66.0
PEDI Caregiver Assistance 
(standard scores) 74.5 68.1 72.7 72.7

Table 4.27 Child 9 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 9’s percentage scores in the Melbourne assessment increased slightly at 

each assessment appointment following the base line measurement. Her scores 

did not increase enough to reach clinical significance. She did however 

demonstrate a clinically significant improvement in post taping scores for the 

AHA (improvements in reaches, readjusts grip and calibrates). This 

improvement was not maintained at follow up. The minimal changes in results of 

both components of the PEDI were not significant at a 95% Cl.

Parental feedback indicated that the greatest perceived gain from the taping 

appeared to be an increased awareness of her right, affected hand, leading to 

increased attempts to incorporate this hand into activities with decreased levels 

of frustration. Her mother reported a perceived overall moderate gain and a 

slight improvement in self-care, a moderate improvement in feeding and play 

and a moderate improvement in homework and school activities. Use of the 

affected hand as an assist during activities appears to have increased with her 

mother stating that she “seems to use the right hand more without prompting 

especially for support, i.e. holding page while she writes with her left hand” and 

she stated that she “noticed her actually making a chocolate spread sandwich”.
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Child 9’s mother was very happy with the taping and wrote 7 cannot begin to 

say how much the taping benefited my daughter, l-ier motor sl<ills and dexterity 

of hand was much better with the taping”. She was anxious about what her 

friends would think about the tape in the first week but after this she did not mind 

and never appeared to be upset coming to taping appointments. The family did 

however report that travelling to the appointments was time-consuming. Both 

Child 9 and her parents have requested that the taping be reinstated following 

the study. This Is presently being co-ordinated by the researcher through the 

centre where she receives review appointments, but it Is hoped that It can 

ultimately be organised closer to home.

Child 10

Child 10 presented with a right hemiplegia and a MACS Level II. He had an 

involved upper limb. His wrist and digital flexors were tighter than In any other 

child and he had significant instability at his thumb metacarpophalangeal joint. 

Child 10 was 7 years 7 months (91 months) at enrollment to the study. He was 

attending a school for children with a physical disability during the study but his 

mother is seeking to have him transferred to a mainstream school next year.

Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) -35 -55 -20 -25
Active Radial Abduction (degrees) 5 0 30 20
Active Palmar Abduction (degrees) 10 10 20 20
Melbourne Assessment (percentage) 28.69 32.79 40.16 41.86
Assisting Hand Assessment (raw 
scores) 50 52 45 46
PEDI Self-care Domaln(standard 
scores) 62.5 64.6 67.6 64.6
PEDI Caregiver Assistance 
(standard scores) 63.4 72.7 72.7 72.7

Table 4.28 Child 10 Scores at Base Line, Pre Taping, Post Taping and Follow Up
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Child 10 did demonstrate an improvement in wrist position yet he still could not 

actively extend his wrist to 0°. Thumb radial abduction demonstrated the 

greatest increase in active motion from 0° to 30°. While Child 10’s Melbourne 

Assessment scores did increase at post taping and follow up (7.37% and 9.01% 

respectively) this was not sufficient to show clinical significance. Notably there 

was also an increase in his Melbourne Assessment between base line and pre 

taping. This increase was smaller than between post taping and follow up 

(4.1%). Results of his Assisting Hand Assessment actually dropped post taping 

and at follow up. Scores in both sections of the PEDI were not significant apart 

from the Caregiver Assistance -  self-care scores between the base line and pre 

taping appointments. His mother commented during this assessment that during 

the previous month he had been learning to dress and undress himself and 

doing well. This is reflected in an increase in his scores in these components of 

the scale.

Child 10’s mother reported a perceived slight improvement in overall use, self- 

care, feeding and play. She reported a perceived moderate improvement in 

school and homework tasks. Through analysis of his parents’ comments, 

change appears to have been greater in the position of his hand and the use of 

his hand as an assist. He was reported to use “his hand more openly and tries 

more with right hand to hold things”. Prior to taping, Child 10 was not able to 

pick up a crayon with his right hand (part of the Melbourne Assessment). At the 

appointment where the tape was applied for the first time he asked to see the 

crayon and he was able to pick up the crayon for the first time. His mother 

reported verbally that his posture and the overall appearance of the upper limb 

appeared to have improved with his arm held in a more typical position. In the 

parent questionnaire she stated “better at balance”.

Child 10 was the only child in the study to have undergone botulinum toxin in the 

past (over a year prior to enrollment in the study). His mother stated that she

“did see a change but as weeks have passed the significance isn’t as clear. But,
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feel it was worth trying and maybe again in the near future”. While she agreed to 

the idea of Incorporating taping into his therapy programme, she was more 

unsure In the post study questionnaire. Her son has been scheduled for a 

consultation with an upper limb orthopaedic surgeon and she will reconsider 

following this appointment.

Child 11

Child 11 was 3 years 8 months at enrollment to the study. She presented with a 

right hemiplegia and received a MACS Level I. Child 11 was attending the 

preschool at a school for children with a physical disability.

Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) 5 25 25 5
Active Radial Abduction (degrees) 15 15 45 15
Active Palmar Abduction (degrees) 20 25 45 25
Melbourne Assessment (percentage) 48.36 50 54.92 60.66
Assisting Hand Assessment (raw 
scores) 49 50 51 65
PEDI Self-care Domain(standard 
scores) 54.9 55.6 56.8 57.4
PEDI Caregiver Assistance (standard 
scores) 54.6 54.6 66.9 71.1

Table 4.29 Child 11 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 11 did not demonstrate an increase in active wrist extension post taping. 

She did achieve a gain in thumb motion (30° of radial abduction and 20° of 

palmar abduction) post taping. This returned to the pre taping values at follow 

up. Her Melbourne Assessment percentage scores Increased by 4.92% at post 

taping and 10.66% at follow up. There was a minimal increase between base 

line and follow up assessments. Neither the pre taping nor the follow up gain 

scores were sufficient to demonstrate clinical significance. However, her follow 

up result was approaching significance.

157



This pattern is reflected in the raw score results of her AHA where she achieved 

a minimal gain at post taping with a clinically significant gain at follow up of 15 

points. Change in her PEDI self-care domain was not significant, however she 

demonstrated clinically significant gain in her caregiver assistance scores at 

both post taping and follow up.

Overall Child 11’s mother reported a substantial gain in her perception of her 

child’s ability to use her hand. She stated that she noticed a moderate 

improvement in dressing (“she was using her other hand a lot more’), feeding 

{“she was holding her cup with both hands and her fork and spoon more with the 

affected hand’), play {“holding her buggy’) and homework {“both hands to play 

with her puzzles’). During a telephone conversation during week 2 of taping her 

mother reported that she held on to the trolley in the supermarket with her right 

hand, whereas prior to the study she had not done this.

Child 11 was happy to wear the tape and her mother stated that “she called it 

her magic tape and loved to show what she could do while wearing it”. Child 

11’s mother requested that taping be incorporated into her therapy programme 

and this has already taken place.

Child 12

Child 12 presented with a right hemiplegia and was 3 years 3 months (39 

months) at enrollment to the study and 3 years 5 months (41 months) at 

commencement of taping. His MACS Level was II. Child 12 was attending a 

local Montessori school 4 mornings a week during the study.

Table 4.30 outlines his formal test results.
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Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) -10 -20 0 15
Active Radial Abduction (degrees) 15 15 25 20
Active Palmar Abduction (degrees) 15 20 25 35
Melbourne Assessment (percentage) 45.9 49.18 51.64 50.82
Assisting Hand Assessment (raw 
scores) 58 58 65 52
PEDI Self-care Domain(standard 
scores) 58 58.6 61.8 63.9
PEDI Caregiver Assistance 
(standard scores) 51.1 51.1 54.6 59

Table 4.30 Child 12 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 12 did achieve a significant increase in wrist extension post taping but with 

a slight decrease at follow up (20° gain and 15° gain respectively). However his 

mother reported that she perceived his wrist dropped while wearing the tape 

although this was not obvious to the researcher during formal testing. Child 12 

demonstrated a small gain in active radial abduction (10°) and only a 5° change 

in palmar abduction at post taping. He achieved minimal change in the 

Melbourne, with the greatest increase (3.28%) between base line and pre 

taping, which is clinically not significant. He did however demonstrate a 

substantial gain in the AHA at post taping (an increase of 7 points). 

Improvements were noted in the following sections; chooses assisting hand, 

reaches, moves forearm, holds, orientates, proceeds and changes strategies.

At follow up he had dropped to a score which was below the pre taping measure 

(to 52 points). Using standard error measurements at a 95% Cl, Child 12 

received a clinically significant change in both the PEDI Self-care Domain and 

Caregiver Assistance- self-care domain at follow up only with minimal change at 

post taping.

Child 12’s mother kept a very clear log during the taping programme. She 

reported that he has eczema. In week 5 the tape was removed for 2 days due to
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a skin irritation. In the parent questionnaires she reported a perceived overall 

substantial improvement. She reported a substantial improvement in self-care, a 

slight improvement in feeding, a substantial improvement in play and a 

substantial improvement in home and school work. She reported that his right 

affected hand was increasingly incorporated into bilateral tasks during the 

taping: “hold toothbrush in right hand while squeezing out toothpaste”, “stronger 

two handed activities” and “while drawing will hold paper with right hand to 

steady page”. He was also noted to initiate unilateral tasks independently with 

his affected hand: “pulled up underpants with right hand only”.

While his mother reported that she saw a “definite improvement even though his 

home programme had decreased” and stated that she wished to incorporate 

taping into his therapy programme, she did state that she felt there “was a 

change in her child’s wrist position in that it ‘dropped’ while he had the tape on”. 

She also commented that the improvement noted during the tape wearing, 

“stopped once the taping had finished”.

Child 12 did not appear to have a difficulty with the taping programme and his 

mother reported that he was “happy to wear it” and that “he had no 

embarrassment with wearing it as it was discreet, so did not draw attention to 

him”.

Child 13

Child 13 was 4 years 1 month (49 months) at enrollment to the study. He 

presented with a left hemiplegia and had a MACS Level of I. Child 13 was 

attending a local Montessori School four mornings a week during the study. 

Table 13 outlines the results of his assessments at base line, pre taping, post 

taping and follow up.
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Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) 5 0 5 10
Active Radial Abduction (degrees) 15 15 30 20
Active Palmar Abduction (degrees) 20 15 40 25
Melbourne Assessment (percentage) 54.92 61.48 57.38 51.64
Assisting Hand Assessment (raw 
scores) 58 61 61 68
PEDI Self-care Domain(standard 
scores) 67.6 65.3 64.6 77.3
PEDI Caregiver Assistance 
(standard scores) 68.1 66.9 62.2 79.5

Table 4.31 Child 13 Scores at Base Line, Pre Taping, Post Taping and Follow Up

Child 13 did not demonstrate a significant improvement in active wrist movement 

post taping and only achieved a small gain at follow up (5° and 10° respectively). 

He did demonstrate a 15° degree increase in active radial abduction and 25° in 

active palmar abduction. Only a 5° degree increase was maintained at follow up 

in radial abduction and 10° in palmar abduction. Child 13 did not demonstrate a 

clinically significant change at any stage in the Melbourne Assessment. He did 

achieve a functionally significant change in the AHA between pre taping and 

follow up (7 points), with improvements in ‘reaches’, ‘stabilises’, ‘readjusts grip’, 

‘orients’, ‘flow in task’ and ‘changes strategies’. His PEDI Self-care Domain and 

Caregiver Assistance scores were both also significant at this point.

Child 13 experienced some difficulty keeping the thumb portion of tape from 

peeling back. His father was competent at reapplying it between appointments. 

Overall Child 13’s father reported that he perceived a substantial improvement in 

his child’s ability to use his hand. He reported a slight improvement in self-care, 

feeding and play and a substantial improvement in school and homework. He 

stated that the effect of the tape lasted for about 4 or 5 weeks and that he 

noticed an overall improvement in body posture, where his son looked more 

symmetrical with the arm in a better position: "even resulting in improvement in
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his posture and general limb presentation”. He also stated that “even in play 

school the use of his hand improved”. Child 13 did not appear to mind wearing 

the tape and reported to his father “it’s cool and no other child has it”\

Child 14

Child 14 was 7 years 10 months (94 months) at enrollment to the study. He had 

a right hemiplegia and received a MACS classification level of I.

Baseline
Pre
Taping

Post
Taping

Follow
Up

Active Wrist Extension (degrees) 20 10 60 50
Active Radial Abduction (degrees) 25 10 45 45
Active Palmar Abduction (degrees) 20 30 50 45
Melbourne Assessment (percentage) 77.87 68.85 67.21 77.05
Assisting Hand Assessment (raw 
scores) 73 74 71 86
PEDI Self-care Domain(standard 
scores) 73.6 73.6 81.4 79
PEDI Caregiver Assistance 
(standard scores) 74.5 74.5 100 83.2

Table 4.32 Child 14 Scores at Base Line, Pre Taping, Post Taping and Follow Up

As outlined in Table 4.32, Child 14 achieved 20° of active wrist extension, 25° of 

radial abduction and 20° of palmar abduction at the base line appointment. He 

had moderate instability in the metacarpaphalangeal joint of his thumb and 

dynamic hyperextension of his digits. Child 14 demonstrated a significant 

increase in all range of motion measurements at both post taping and follow up. 

His Melbourne Assessment results did not demonstrate a clinically significant 

change at any point, however they are notable for their variability. He achieved 

77.87% at baseline, 68.85% (9.02% decrease) at pre taping, minimal change at 

post taping and increase of 9.84% (to 77.05%) at follow up. In the AHA, Child 14 

achieved a very significant increase at follow up of 15 points (only a 4 point 

increase is required to demonstrate a clinically significant change). Child 14’s 

standard scores demonstrated a clinically significant change at both post taping
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and follow up for the Self-care Domain and at post taping for the Caregiver 

Assistance- Self-care Domain.

Child 14’s mother reported a perceived slight improvement in all sections of the 

caregiver questionnaire. She noted better skills in “holding bowl with right 

(affected) hand”, “Lego and K ’nex toys” and “better hand position for holding the 

page while writing”. He did not appear to mind wearing the tape. He did not 

however, enjoy the tape removal. His mother reported that she would consider 

incorporating the tape into her child’s therapy programme but would need to give 

the matter further consideration. She stated “while I liked the tape, it would be 

difficult to incorporate it long term into every day life. It would be suitable for 

shorter periods of use".
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4.12 Summary

This research study aimed to explore the effect of a course of wrist and thumb 

kinesio™ taping on the motion, quality of movement and function in a sample of 

children with a diagnosis of cerebral palsy, hemiplegia. It also sought to examine 

the parents’ perceptions of the taping programme and the benefits, if any, to 

their child.

Fourteen children between the ages of 2 years 10 months and 8 years 7 months 

participated in the study. The study was completed using a repeated measures 

design with 9 of the children receiving a baseline assessment and all 14 children 

being assessed pre taping, post taping and follow up. Assessments were all 6 

weeks apart with 6 weeks of taping Intervention.

Fifty seven percent (n=8) presented with a right sided hemiplegia and 43% (n=6) 

with a left sided hemiplegia. Again 57% (n=8) received a MACS Level I and 43% 

(n=6) a MACS Level II. There was a wide variability in performance ability within 

the study population.

The children were assessed using goniometry. The Melbourne Assessment, The 

AHA, The PEDI Self-care Domain and Caregiver Assistance Scale, Self-care 

Domain and 2 parent questionnaires.

The results outlined in this chapter will be discussed in relation to the literature in 

chapter five.
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Chapter Five Discussion
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5.1 Introduction

This research study sought to explore the effect on range, quality of movement 

and functional skills of a six week course of kinesio™ taping on a sample of 

children with a diagnosis of cerebral palsy, hemiplegia.

The questions which this study aimed to answer are:

1. Does a course of wrist and thumb taping have an effect on the movement 

at the wrist and thumb in this population?

2. What, if any, are the changes in the quality of movement and functional 

skills in the involved upper limb?

3. What, if any, are the functional performance gains from the taping 

programme?

4. What are the parents’ perceptions of the taping programme and what, if 

any, do they perceive as the benefits to their child?

This chapter will discuss the findings in relation to the specific research 

questions, with reference to pertinent literature. The research methodology used 

will also be discussed in brief. The limitations of the study, recommendations for 

clinical practice and for future research will be included.

5.2 Study Population

The study participants were recruited from the two main services for children 

with a physical disability in Ireland. All children were within driving distance of 

either Dublin or Wicklow. All children within this geographic location and who 

met the study inclusion criteria were approached. Fourteen children in total 

completed all stages of the study with one child dropping out after the first two 

stages, and prior to the taping intervention. The youngest child was 2 years 10 

months at commencement of taping and the oldest child was 8 years 7 months 

at this time. The ratio of male to female was 1.33:1. This is similar to
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internationally reported statistics which found the ratio to be 1.4:1 (Uvebrant 

1988, Uvebrant 2000). Fifty-seven percent (n=8) of the study population had a 

right sided hemiplegia and 43% (n=6) a left sided hemiplegia. Again this is 

comparable to the data available from international CP registers. Uvebrant 

(2000) reported that of just under 1,500 children 56% had a right sided 

hemiplegia.

5.3 Does a course of wrist and thumb taping have an effect on the 

movement at the wrist and thumb?

As the taping can be described as an intervention at the body systems and 

structures level, goniometric measurement was an appropriate tool. This study 

focused on active wrist and thumb motion with measurements taken using the 

universal goniometer. While passive motion is important to document with 

regards to the presence or development of muscle and joint contractures, it is 

the ability to actively achieve movement which will impact on functional 

performance. The design of the tape and the kinesio™ taping technique is such 

that it is not a rigidly passive assist and allows for active range of motion to be 

achieved. Throughout the study population it was found that the kinesio™ tape 

had a significant impact on the active range of motion achieved.

Comparison of the gain scores of the study group between pre and post taping 

and pre taping and follow up showed significant results for active wrist extension 

and active radial and palmar abduction. The scores between baseline and pre 

taping remained generally stable as expected since no intervention took place in 

this period. In mean score comparison the greatest increase was seen in wrist 

extension, followed by radial abduction and lastly palmar abduction. The 

greatest gain was seen immediately following the taping, with a drop, yet still 

significant improvement at follow up. This result was anticipated, as it was 

expected that the effects of the kinesio™ taping would be greater immediately 

following tape removal rather than 6 weeks later. It could be postulated that with
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practice and focused intervention the benefits of the taping could be at least 

prolonged, if not maintained by the child. Unfortunately no previous studies were 

found which involved kinesio™ tape and the measurement of joint motion with 

which a comparison of the results of this study could be completed.

When the study cohort is broken down into sub groupings further comments can 

be made. In a comparison of the mean gain scores of the children under 60 

months (5 years) and the children over 60 months there was a greater increase 

in the younger cohort in wrist extension, radial abduction and palmar abduction. 

However when the scores were examined using pooled t-tests, there was no 

statistically significant difference between the two groups. Boyd et a! (2001), in 

their systematic review state that there may be a critical period, where therapy 

can be most effective by intervening to prevent the development of muscle or 

bony contractures. Expert consensus on the necessity of early intervention is 

divided between the avocation of early intervention due to plasticity of the brain 

and neuromotor development and studies which have found greater 

improvement in the older child (Charles & Gordon, 2005; Eliasson et al, 2005). 

However the study by Eliasson et al (2005) included children who were all under 

the age of four. While the children under 60 months in the taping study did not 

demonstrate a greater statistically significant change, there may be more 

potential for the younger child to utilise the gain in motion to improve motor 

performance before abnormal, compensatory patterns are established (Fehlings 

etal, 2001).

When examining the children individually with regards to age and degrees of 

gain improvement in all three motions recorded, no clear clinical pattern of 

presentation emerged. For example the second oldest child, (Child 4) 

demonstrated the greatest gain in active wrist extension, yet this child 

demonstrated the joint lowest gain in palmar abduction at follow up. The 

youngest child, (Child 3) achieved the third highest gain in wrist extension, but 

the third lowest gains in palmar abduction, both at post taping and follow up.
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Previous studies have indicated that children with a right or a left hemiplegia or 

females as opposed to males showed no differences in presentation or 

response to therapy (Khaw et al, 1994; Uvebrant, 2000). When the participants 

of this study were examined, mean gains scores were higher for the children 

with a right hemiplegia rather than the children with a left hemipleia. However, 

on statistical analysis using pooled t-tests, the results of the comparison 

between the two groups at post taping and follow up was not significant for all 

movements. Result comparison between male and female participants was 

mixed and again statistical analysis showed no significant differences.

It is also interesting to compare the results depending on the severity of upper 

limb involvement. The Manual Ability Classification System, a recently 

developed tool to assist in grouping children with CP was designed to assign 

children to one of five levels by their ability to handle objects during everyday 

activities (Eliasson et al, 2006). All the children in the study were either in Level I 

or Level II. According to one of the developers (Lena Krumlinde-Sundholm, 

personal communication) the majority of children with a hemiplegia were at 

either Level I or Level II, with only minimal representation within Level III. In this 

taping study children graded as a Level I consistently demonstrated greater 

mean score increase in all but the mean gain scores for wrist extension between 

pre taping and follow up. Yet using pooled t-tests these results were not 

significant.

As the MACS was developed for the classification of upper limb skills for 

children with all CP subtypes it was not specifically developed for the population 

with a hemiplegic involvement. Therefore, use of this system to divide the 

children in this study may be of limited value. A more sensitive method for 

analysing the differences in responses to intervention would be helpful in 

discriminating with regards to performance in children with a hemiplegia.
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Children 4, 8 and 10 demonstrated the greatest impairment in active motion 

prior to taping, yet these children did not demonstrate the greatest improvement 

in range following the taping programme. Child 7, while demonstrating the 

greatest range prior to taping demonstrated only an average gain with the taping 

programme. It could be argued that any gain in the active ability to achieve 

motion at a joint is beneficial to the severely involved child, facilitating greater 

ability to avail of the affected hand during daily activities.

Correlation between gain scores for wrist extension, thumb radial abduction and 

palmar abduction was completed and all the correlation results were not 

significant. Thus the children who demonstrated greater gains in wrist extension 

did not necessarily demonstrate greater gains in thumb movement. This may be 

due to the substantial variations in presentations of the upper limb within 

hemiplegia. Clinically, decreased wrist extension is typically seen in conjunction 

with decreased thumb abduction but this is not always the case. Correlation was 

higher between thumb radial abduction and palmar abduction and approached 

significance. Radial abduction and palmar abduction are performed at the same 

joint with different planes of movement and different primary muscle involvement 

and this may have contributed to the relatively higher correlation.

In order to demonstrate a clinically significant change an increase of 10° (2 

standard deviations) or 5° (1 standard deviation) of motion is required (Norkin & 

White, 2003). Using a gain of 10° or more, in the total study population (n=14), a 

clinically significant change was achieved in active wrist extension by 12 

children at post taping and 10 children at follow up, in active radial abduction by 

12 children at post taping and 7 children at follow up and in active palmar 

abduction by 12 children at post taping and 10 children at follow up.

Kinesio™ taping thus appears to be an effective intervention in facilitating 

increased ability to achieve active movement in children with a hemiplegia. 

Statistically, there was no significant difference between children according to
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severity of involvement, side of involvement, sex or age. It is acknowledged that 

the overall numbers involved in this study were small, leading to small groups for 

comparison; therefore statistical analysis should be read with caution. A larger 

study may have generated a clearer delineation between groups, although this 

is not likely for sex or side of involvement if previous studies are considered.

5.4 What if any, are the changes in the quality of movement and functional 

skills in the involved upper limb?

Two assessments were completed which measure quality of movement and 

upper limb function; The Melbourne Assessment and The AHA. Both 

assessments were designed specifically for neurological impairment. While the 

Melbourne Assessment was developed using a population of children with 

bilateral involvement, its purpose is to measure the outcomes of unilateral 

interventions such as botulinum toxin injections or surgery. The AHA was 

purposely designed to measure unilateral impairment yet does not examine the 

affected limb in isolation. Rather, it assesses the integration of the hand and arm 

in tasks. The AHA has been investigated for reliability and validity for the ages 

included in this project. The Melbourne Assessment has only been validated for 

children of five years and older. In the absence of a tool which could have been 

utilised by the children in the study under five, the Melbourne Assessment was 

completed. All the children below five in the study were able to fully comply with 

the administration of the Melbourne, and were able to complete all components 

of the test. In order to ensure that the children who were under the age of five 

were not affecting the results, the over fives were examined separately and 

significance results remained the same.

5.4.1 The Melbourne Assessment of Unilateral Upper Limb Function

The quality of movement and the functional ability to use their involved hand 

varied greatly between the participants. The highest achievable score on the 

Melbourne is 100%. Scores achieved by the children at pre taping ranged from
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4.92% to 81.15%, indicating a wide range of ability within the study group. 

Statistical analysis of the gain score results showed the results remained stable 

between base line and pre taping, with no statistically significant change at 

either post taping or follow up. There are two possible reasons for this. Either 

there was no change in the quality of movement or the functional skills 

measured by the test, or the test itself was not sensitive enough to pick up 

changes in these areas following the non-invasive 6 week intervention.

The results for each individual child were examined for clinical significance with 

an increase of 12 or more points necessary to show clinically significant change. 

One child (child 7) achieved a clinically significant change in the period of no 

intervention between base line and pre taping. His scores then decreased at 

both post taping and follow up when compared to this pre taping result. This 

child had the highest scores in the Melbourne Assessment both at base line and 

pre taping. On analysis of the parent logs there was no change in his home or 

clinic therapy programme during this time. He appears to have just done better 

on the assessment at this appointment which may raise questions regarding the 

stability of the test and the variety of factors that can influence functional 

performance in children with a neurological impairment.

Only one child (child 8) achieved a clinically significant improvement at post 

taping. While his follow up score remained high it was not great enough to show 

clinical significance. In fact no child demonstrated a clinically significant 

improvement at follow up when compared to pre taping scores. The results for 

three children were very close to clinical significance; children 6, 10 and 11.

As outlined, analysis of the results showed no statistically significant change at 

either post taping or follow up. This result is similar to that found by Law et al 

(2005) when examining the effect of botulinum toxin injections to the upper limb 

in children with hemiplegic CP. They found no statistically significant gain in the 

Melbourne Assessment for the treatment group (n=10) in their randomised trial.
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either post injection or at follow up. This study did not provide the individual 

results for each child. Thus no further comparisons with this study can be made.

The pilot study by Yasukawa et al (2006) included 15 participants, all of whom 

underwent various kinesio™ taping applications. A direct comparison with this 

study is not possible as Yasukawa et al examined performance with the tape on, 

while this study assessed the children post taping and included varying tape 

applications rather than application to the thumb and the wrist. However, 

comments regarding the use of the Melbourne Assessment can be made. 

Yasukawa et al reported an improvement over time from pre taping, immediately 

following tape application and three days later. Using analysis of variance they 

found a statistically significant improvement from pre taping to post taping 

(p<0.02). Their mean score gains were 5% following tape application and 4.6% 

at post taping three days later. However, as the Melbourne Assessment has not 

been examined for stability over time it may be that this increase was due to 

increased familiarity with the assessment procedure especially considering the 

test was administered to each child three times within three days. Furthermore, 

the results provided by Yasukawa et al are extremely limited and the clinical 

significance of the change they report is uncertain.

One final published study was found which used the Melbourne Assessment as 

an outcome measure. Ozer, Chesher and Scheker (2006) examined the effect of 

neuromuscular electrical stimulation (NMES) in combination with dynamic 

bracing in children with CP, hemiplegia. This randomised study allocated 

children to one of three groups; NMES alone, bracing alone or a combination of 

bracing and NMES. They reported significant gain only in the group who 

received both bracing and NMES in the Melbourne Assessment and only at the 

assessment immediately post intervention. This experiment had a 6 month 

intervention period which was significantly longer in duration than the taping 

study, and this may have influenced the test’s ability to detect change.
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These are the only studies published which report change following an 

intervention using this particular assessment tool. It has been criticised for a lack 

of sensitivity to change (Van Zelst et al, 2006) and it may be that this test was 

not sensitive enough to pick up change following a 6 week Intervention period.

As previously stated, while the Melbourne Assessment has been developed for 

children with CP, it Is not specifically designed for children with unilateral 

involvement. In fact none of the children included in the validation process had a 

hemiplegia (Randall et al, 1999). It includes tasks such as writing, which is very 

unlikely to be completed by the assisting or secondary hand. It may thus be 

more suited to measurement of interventions which are aimed at Improving the 

primary hand.

Finally, the gain score results of the Melbourne Assessment were examined in 

relation to age of the children, sex, side of involvement and level of upper limb 

functional impairment. The children under 60 months (5 years) had a lower 

mean gain improvement post taping. This was reversed for the groups at follow 

up with the higher mean gain score received by the children under 60 months. 

Females demonstrated a greater improvement than males at both post taping 

and follow up. However, the difference was very small. Children with a right 

hemiplegia achieved greater improvement at both points than the children with a 

left hemiplegia. Finally, there was no difference at either post taping or follow 

when the children with a Level I MACS were compared to the children with a 

Level II. Statistical comparison between all groups was not significant. This is in 

agreement with International studies which found no differences in response to 

therapy with reference to sex or side of Involvement (Khaw et al, 1994,

Uvebrant, 2000). Results according to age were inconclusive and there was no 

difference when levels of severity were compared.
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5.4.2 The Assisting Hand Assessment

The AHA was completed at all four assessment points by 57% (n=8) of the 

study population. As with the Melbourne Assessment, scaled scores range from 

0 to 100. Within the study population the lowest score achieved at pre taping 

was 11 (child 8). This child also received the lowest Melbourne Assessment 

score. The highest score of 80 pre taping was achieved by child 7, who received 

the highest Melbourne Assessment score.

Statistical analysis of the results was completed, but it is essential that the 

results are interpreted with caution due to the limited number of participants 

completing the assessment. When the results for the study group were 

analysed, score changes post taping and at follow up were not significant, 

indicating insufficient change following the taping intervention to demonstrate 

statistical significance. As the AHA is a relatively new assessment, only one 

published study has used the AHA to measure the effectiveness of an 

intervention, namely modified constraint induced therapy (CIT) (Eliasson et al, 

2005). In a controlled clinical trial, 20 children in the control group and 21 in the 

treatment group were analysed. The authors found that the treatment group 

demonstrated a statistically significant gain at 6 month follow up. Results at post 

taping were not significant.

The only similarity between the CIT and this kinesio™ taping study is that they 

both involved children with a hemiplegia. However, it does assist in highlighting 

two interesting points. Firstly, statistically significant gain was only seen in the 

CIT study at six month follow up and not immediately following intervention (the 

intervention period was two months). It may be that the test was not sensitive 

enough to highlight gains over a shorter period of time. If this is the case, the 

length of the taping intervention and the 6 week follow up period may not have 

been sufficient to show change using this tool. While the test has been 

examined by the developers for inter-rater and intra-rater reliability, they 

recommend further examination of the test retest reliability and the tests stability
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overtime (Holmefur, Krumlinde-Sundholm & Eliasson, 2007; Krumlinde- 

Sundholm & Eliasson, 2003). In an analysis of the motor intervention 

programmes for children with CP, Siebes et al (2002) reflect that change within 

this population tends to be slow. They state that it is more likely that positive 

effects of interventions will be seen in the long term rather than the short term.

Secondly, the CIT method involves casting the non affected side while carrying 

out intense practice using the affected side (Boyd et al, 2001; Siebes et al,

2002). The taping programme was not combined with training or focused 

intervention, which may have led to greater changes in the AHA results.

When the results of the taping study were examined for clinically significant 

change, two out of eight children demonstrated clinically significant improvement 

post taping and four different children demonstrated a clinically significant 

improvement at follow up. Only Child 8 and Child 10 did not show a clinically 

significant improvement in this test at either point. Notably, Child 8 had the 

lowest AHA score at pre taping and child 10 the third highest. While statistical 

testing is essential to accept or refute methods utilised in practice, clinical 

significance is also of importance and 75% of the children achieved clinically 

significant improvement at either post taping or follow up.

As with the previous assessments, the results of the AHA were sub divided to 

examine performance comparisons between individual groups. There was 

minimal difference between the children under 60 months (5 years) and those 

over 60 months at either post taping or follow up. The mean difference scores 

between the children with a right hemiplegia and a left hemiplegia were in favour 

of the right hemiplegia group at post taping and in favour of the left hemiplegia 

group at follow up. Males received a greater mean score post taping and at 

follow up. There was no difference between the groups according to MACS level 

at either point. No result was significant when statistical comparison was 

completed using pooled t-test. Thus, when using the results of the AHA for this
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study it is not possible to make observations regarding the type of child who 

would best benefit from kinesio™ taping at the thumb or the wrist. A greater 

sample size may have made such comparisons more meaningful.

5.4.3 Discussion of the Melbourne Assessment and the AHA

The Melbourne Assessment and the AHA can be classified as assessments at 

the activity and participation level, according to the ICF, although it could be 

argued that parts of the Melbourne score at the body systems and body 

structures level. The kinesio™ taping was provided independently, without other 

therapeutic intervention, such as intensive practice or upper limb focused 

occupational therapy. It could therefore be argued that the above two 

assessments would not be likely to show change. Yet by wearing the tape, a 

more typical position of the upper limb was facilitated, which may assist in 

greater upper limb function. If the kinesio™ tape increases proprioceptive 

awareness as the developers purport, this would also have an impact on 

affected upper limb integration.

The gain scores for the AHA were correlated with those of the Melbourne 

Assessment to determine if the children who demonstrated greater improvement 

in the AHA also demonstrated greater improvement in the Melbourne 

assessment. For post taping gain comparison there was a negative correlation 

of -0.548 which was not significant, but which suggests that the children who 

showed greater gain in the AHA improved least in the Melbourne Assessment. 

For follow up gain scores, the correlation was 0.375 which was not significant. 

This may indicate that the two tests measure different functional skills or skill 

components. On examination of the two tests. The Melbourne Assessment 

scores the unilateral performance of specific tasks that are individually rated 

(Randall, Johnson & Reddihough, 1999), while the AHA looks at performance 

during bilateral tasks and each sub score incorporates the performance of the
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child over multiple activities (Krumlinde-Sundholm & Eliasson, 2003). Therefore, 

specific gains may be picked up by one test and not by the other.

The gain scores of the Melbourne Assessment and the AHA were correlated 

with the gain scores for active motion to determine if the children who 

demonstrated a greater increase in range of motion achieved greater change in 

these assessments. The correlations of all tests were not significant. The taping 

technique is an intervention at a body structures level and the children were not 

provided with any therapeutic intervention focusing on integrating the movement 

gains to increase functional performance. The Melbourne Assessment 

measures both quality of movement and functional skills (Randall et al, 2001) 

and the AHA measures the child’s ability to use the affected hand as an assist 

during functional tasks (Holmefur, Krumlinde-Sundholm & Eliasson, 2007).

5.5 What, if any, are the functional performance gains from the taping 

programme?

It has been suggested that therapeutic interventions aimed at children with CP 

should focus on increasing their performance in activities of daily living 

(0stensj0, Carlberg & Vollestad, 2003). Focusing therapeutic intervention on the 

acquisition of the skills required to increase a child’s independence has been 

advocated (Steultjens et al, 2004). As previously outlined, this taping study did 

not provide input at an activity level. Rather it examined whether the taping 

intervention would affect functional activity performance. Yet impairment in the 

upper limb can have a direct impact on ability to complete daily living activities 

such as dressing, feeding and brushing teeth (Van Zelst et al, 2006). If a positive 

outcome to this research question was achieved, inclusion of the intervention in 

the therapeutic regime of children with a hemiplegia could be advocated to 

facilitate increased independence, particularly if combined with skill based 

training. The PEDI assessment was chosen as an outcome measure to examine 

change in this area.
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The PEDI is a standardised Rasch analysis based test which examines, 

through parental or caregiver questionnaire, the functional abilities of children 

between the ages of six months and seven and a half years (Haley et al, 1992). 

It can be used with children over this age if performance discrepancies are 

anticipated (Ziviani et al, 2001). There are three specific domains within the test; 

self-care, mobility and social function. The degree of caregiver assistance 

required and the amount of modifications necessary can also be recorded. The 

Self-care Domain and the Caregiver Assistance Scale, Self-care Domain were 

utilised in this study.

Statistical significance of the results for the group in the Self-care Domain were 

analysed using the Wilcoxon Signed Rank Test. The outcome between pre 

taping and base line was not significant, which demonstrates stability in the 

results in the period of non intervention. Results between pre and post taping 

and pre taping and follow up were significant. As there was no statistically 

significant change in the results between baseline and pre taping, this indicates 

that there was an overall improvement in the group scores after the taping 

period and this was maintained at six week follow up.

Clinically significant improvement was achieved by three children (child 4, child 

8 and child 14) at post taping and six, including these three, at follow up (child 1, 

child 4, child 8, child 12, child 13 and child 14). Interestingly, for the three 

children who showed a significant gain in self-care skills on the PEDI, one of 

them had the lowest scores in the PEDI prior to taping and the other two had the 

joint highest scores. Thus children with both a lesser and greater degree of 

impairment achieved a significant improvement in functional performance skills 

with the taping intervention.

The Caregiver Assistance Scale, Self-care Domain measures the level of 

assistance required by the child during self-care tasks, with the minimum score

179



achievable being 0 and the maximum or total independence score being 100. 

The scores at pre taping ranged from 39.3 to 79.5, with one child receiving the 

maximum score of 100 post taping. This indicates a wide range of functional 

independence within the study group. When the results were analysed there 

was no statistically significant change between either base line and pre taping 

and pre and post taping. Analysis of pre taping and follow up scores did show a 

statistically significant change. Therefore, the results remained stable in the 

period of no intervention, did not show a significant gain post taping but were 

statistically significant at follow up.

When the individual results were examined for each individual child there were 

two unexpected results. Child 4 demonstrated a clinically significant drop in 

scores between pre taping and post taping. This drop was not reflected in the 

responses recorded in the parent questionnaire. One possible reason for this 

might be that during the intensive therapy programme the parent was more 

aware and paying more attention to the performance of her child. It could also 

be that the questions were interpreted differently at the two assessment points. 

Interestingly this child demonstrated a clinically significant improvement in the 

Self-care Domain during the same period. Child 10 demonstrated a clinically 

significant improvement between base line and pre taping when no taping 

intervention was being provided. In the parent questionnaire his mother reported 

that she had been working on dressing and independence at home, which may 

have influenced his scores.

Three children demonstrated a clinically significant change between pre taping 

and post taping (Child 3, Child 11 and Child 14). Two of these children (Child 3 

and Child 11) maintained a clinically significant change at follow up with two new 

children demonstrating a clinically significant change at this point (Child 12 and 

Child 13).
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Gain score in the PEDI in both the Self-care Domain and the Caregiver 

Assistance Scale-Self-care Domain were examined for comparison by age, side 

of involvement and sex using pooled t-tests and results were not significant. 

When the gain scores for the Self-care Domain were compared regarding MACS 

Level, the children with a Level II demonstrated a significantly greater 

improvement than the children with a Level I MACS at post taping. This 

indicates that the children with a greater level of impairment prior to taping 

achieved a greater gain in self care activities. Analysis at follow up for the Self- 

care Domain and at both points for the Caregiver Assistance Scale, Self-care 

Domain was not significant.

There are no similar studies using the kinesio™ taping method with which to 

compare the results. There are several studies which explored the effects of 

alternative treatment methods utilised with this population where the PEDI was 

one of the outcome measures chosen. The evaluation of Bobath therapy for 

children with CP had similar 6 week periods of intervention and follow up (Knox 

& Evans, 2002). They reported a statistically significant increase in both the Self- 

care Domain (p=0.031) and Caregiver Assistance-Self-care domain (p=0.036).

In contrast to this, the study by Law et al (2005) which examined the effect of 

botulinum toxin injections to the upper limb of children with a hemiplegia using a 

randomised trial found no statistically significant difference in either of the PEDI 

components. This non significant result was also reported by two further studies 

which investigated botulinum toxin (Lowe, Novak & Cusick, 2006; Hurvitz et al, 

2003).

On examination, there are methodological differences which may have impacted 

on the positive or no change results. Like the taping study, the Bobath research 

involved repeated measures, with each child acting as their own control. Hurvitz 

et al (2003) involved only one child with CP and a typically developing control 

child. In contrast, Lowe and colleagues completed a randomised trial. The fact 

that the PEDI is judgement based and was completed by the parents may have
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had a positive impact on the results where all the children received the 

intervention. They may have perceived greater gain, due to a desire to see an 

improvement in their child. However, the PEDI assessments for this research 

were all completed independently six weeks apart without the total results of the 

assessments being shared with the parents. It could be argued that this 

statistically significant gain is corroborated by the non significant results found 

by other similar studies. This substantiates that the improvement was not 

directly related to time and the developmental maturity of the children.

5.6 What are the parent’s perceptions of the taping programme and what, if 

any, do they perceive as the benefits to their child?

5.6.1 Overall Perceived Benefits

Parent perceptions were gathered using two questionnaires designed 

specifically for this study. Overall, the parents’ perceptions of the impact of the 

taping programme on their children were positive. There were variations in the 

degree of improvement reported with equal numbers stating either a significant 

or a slight overall improvement and a smaller number reporting a moderate 

improvement. No parent reported that there was no perceived gain from the 

taping programme. One mother stated:

7 cannot begin to say how much the taping benefited my daughter. Her 

motor skills and dexterity of hand was much better with the taping”.

Another reported:

“I believe that the real difference evident was a growing awareness of the 

left arm, a confidence in increased ability and therefore increased usage- 

which stimulates better motor ability”.
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When asked in the post taping questionnaire whether they would consider 

incorporating the tape into their child’s therapy programme, thirteen out of 

fourteen parents said that they would be willing to do so while one parent did not 

respond. This is very useful information clinically as it indicates that the majority 

of the parents could see some benefit to their child in continuing with the taping. 

In a study examining the effects of lycra garments in children with CP, only one 

parent out of the 12 included indicated that they wished to continue wearing the 

garment following the study (Nicholson et al, 2001).

When examining the effect of any treatment intervention, it is essential to 

analyse the views of the parent or caregiver. They can be a source of invaluable 

information, particularly in a field where available assessments and outcome 

measures are repeatedly criticised for their lack of sensitivity to change.

However the results should be prefaced with the caution that when the 

intervention involves a significant investment of time and energy, their opinions 

may be biased in relation to the treatment. In an editorial in 2001, Bax 

comments on parents’ inherent desire to assist their child’s progression through 

supplementing their child’s routine therapy with other services. He also refers to 

their search for a ‘cure’ and their willingness to explore any new option that is 

made available to them. It must be said however, that parents are possibly the 

greatest experts on their child’s skills and skill deficits and are best placed to 

make judgements regarding the efficacy or otherwise of any intervention regime.

5.6.2 Perceived Benefits in Specific Areas

Parents were asked to define the level of improvement noted in dressing and 

self-care tasks, feeding and drinking, play and school and homework. Again 

within all these sections there was a variation in the degree of improvement 

noted. Only one parent reported no improvement in any area (child 3 in self-care 

and feeding). This child was the youngest child recruited to the study (2 years 10 

months at commencement) and was developmentally more likely to require
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assistance to complete these tasks. On independent analysis of this child’s 

results, their performance of activities of dally living was at an age appropriate 

level prior to the study.

Surprisingly when the results of the parent questionnaires were correlated with 

the gain results of the outcome measures used, none of the results were 

significant. Thus, the children whose parents Indicated a higher perceived gain 

did not necessarily achieve the greater gains in range of motion, the Melbourne 

Assessment, The AHA or the PEDI. This was disappointing as it was expected 

that the parent perceptions of gains would correlate, particularly with the 

measurement which showed the greatest increase, range of motion. What It 

does highlight is that for this population, there are many influences on 

performance. For some children, a minute increase in active movement can 

have a big impact on functional performance. Children who have relatively good 

range of motion to begin with may not necessarily demonstrate greater skill 

performance due to a larger range now available to them. And for some 

children, an increase in sensory awareness of their involved hand may have a 

big impact on their ability to integrate their hand into bilateral tasks. Finally it 

may also be that the tests were not measuring the specific areas where the 

parents were reporting improvement.

5.6.3 Perceived Areas of Functional Gain

The greatest gains were seen in the children’s ability to use their affected hand 

in school or homework tasks, followed by In play. This is interesting to note as 

no study was found where an Intervention for children with a hemiplegia took 

place which measured the impact of the treatment Intervention in either of these 

areas.

A considerable portion of the parents’ comments regarding improvement in 

school and homework were concerned with hand writing. Performance In this
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task is improved by a child’s ability to write with one hand and hold the page 

steady with the other. In children with a hemiplegia this is often problematic, with 

either the affected hand not being integrated in the task, leading to the page 

moving when they are trying to write, or attempts to use the hemiplegic side to 

support the page leading to inappropriate calibration of force, causing the page 

to move or crumple. One parent stated:

“Her handwriting improved. The paper didn’t slip or crumple up”

This ability to participate more fully within the educational environment is likely to 

have a positive impact on the child with greater success leading to increased 

motivation and interest in classroom activities.

Increased ability in bilateral activities is also likely to have an impact on 

independence within the classroom. Children within the study were described as 

having increased ability to carry their bag, open their pencil case and one child 

was able to use a pencil sharpener for the first time independently. This child 

was 8 years 5 months when she mastered this skill, which is likely to be 

achieved much earlier in typical development.

Comments regarding perceived improvements in play were similar to those 

outlined above, with the primary area commented on being an increase in 

bilateral skills, both at a gross and a fine motor level. This is an important finding 

as bilateral manipulation is cited as the greatest area of difficulty for children with 

a hemiplegia (Fedrezzi et al, 2003). This skill is frequently undervalued (Charles 

& Gordon, 2005), yet for these children, it is very rare for the affected hand to be 

the preferred hand for unilateral tasks. It is argued that an improvement in this 

area is clinically very significant. Children were better able to lift heavy toys with 

two hands, catch balls, and push buggies. All these activities are linked to better 

integration of the affected hand where this hand is needed as an assist to the 

dominant or non affected hand. The comments regarding fine motor
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manipulation centered on activities where having two hands available for the 

task makes execution more successful. Activities mentioned included rolling play 

dough and using a computer.

Throughout all five components of the questionnaire, improvements appeared to 

be predominantly in the use of the hand as an assist, apart from one child who 

was reported to pull up his underpants while wearing the tape using only his 

affected hand. Improvements were perceived in holding and stabilising objects 

such as cups, bowls and the toothbrush to apply toothpaste. The position and 

function of the hand received attention throughout, with parents stating that their 

child’s hand was looser, more open and in a "feefter” position.

5.6.4 Independence and Confidence

There appeared to be an increase in the independence of the children with the 

parents commenting on increased speed in dressing. Children were also more 

likely to attempt to do more for themselves both in dressing and in activities 

around self feeding and drinking and at school. One child was observed to make 

a chocolate spread sandwich for the first time by herself. This gain in 

independence level is an important finding for occupational therapy where 

enabling independence is central to practice.

Another interesting finding Is an apparent increase in the confidence levels of 

some of the children in the study. Parents’ comments reflected that their child 

appeared to demonstrate greater self belief, through mastery and progression in 

a particular skill. Such mastery may increase the child’s motivation to attempt 

newer and more demanding tasks.
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5.6.5 Comparison of the Taping to Splinting

A number of the parents compared the taping to previous orthotics or splints 

applied to the affected hand. The taping appeared to be more acceptable with 

one mother stating;

“Socially she wasn’t different from the other kids. The bright blue splint drew 

attention, the taping blended into the background”

Another parent stated:

“The taping was not intrusive in any way for my child and he had no 

embarrassment with wearing it as it was discreet, so did not draw attention to 

him. ’’

As the children move into primary education and then enter adolescence the 

opinions of their peers become increasingly important to them and the taping 

may be “visually more acceptable”.

Splints can be cumbersome and interfere with the child’s ability to grasp objects, 

where the tape was applied to the dorsal surface of the hand and is less 

cumbersome. No literature was found which specifically commented on these 

properties of splints, yet it is clinically accepted that splints that enter the palm of 

the hand can stimulate increased tone in the hand muscles causing a grasp 

response which can impact on active grasp and active release. One mother 

stated that the tape “allows her to use the palm of the hand”. One child reported 

that it was more comfortable and was less restrictive than the hand splint.

5.6.6 Additional Benefits

It was interesting that a number of parents commented that their children were 

more aware of their affected hand while wearing the tape and were therefore 

more likely to incorporate this hand into tasks. The tape developers purport that 

one of the properties of the tape is that it increases sensory awareness by
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providing sensory stimulation through the skin (Coopee, 2002). There is little or 

no evidence to support this claim in peer reviewed publications (Halseth et al, 

2004). If this is proven through scientific research, it would to be a very useful 

property of the tape, when used with a population with a neurological 

impairment. In fact, it has been proposed that a sensory deficit could be even 

more detrimental to function than poor motor performance in children with CP, 

hemiplegia (Gordon & Duff, 1999).

Three parents (Child 11, Child 19 and Child 16) referred to improvements in 

overall posture and a more typical presentation and appearance of the upper 

limb.

5.6.7 Perceptions of the Child

Overall the children did not appear to have a difficulty with wearing the tape and 

generally appeared to be “happy to wear it” - with one child commenting that is 

was “cool"\ Initially some of the children did not like having the tape removed, 

but the use of the medical adhesive remover facilitated this process. As a child 

commented that she found it “yucky” when it began to look worn, it would be 

important to change the tape more regularly for children sensitive to the 

appearance of the tape to maintain compliance with the programme.

5.6.8 Effect of the Tape at Follow up

The parents were questioned regarding their child’s ability to use her hand at 

follow up and only 33% of the parents reported that their child’s ability was the 

same as it was the day they finished wearing the tape. This indicates that for 

most of the parents the perceived positive effect of the tape had disappeared 6 

weeks later. A number of the parents found that there were benefits from the 

taping programme following the tape removal but that these gradually 

diminished overtime.
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5.6.9 Adverse Effects

There were no major adverse affects during the study. However, one child 

reported that it was itchy in week six and one child is known to the researcher to 

have developed redness on the final day of taping. The tape was applied and 

worn 24 hours a day for six weeks with only small periods of time between 

taping. This intensity could not be maintained over long periods of time due to 

the possible adverse effects on the skin integrity. It is recommended that if the 

tape is incorporated into the therapy programmes for this population, that a 

specific wearing programme be developed in conjunction with the child and the 

parent with periods without the tape being included. One mother reported that 

her sons’ wrist was in a more flexed position during and following the taping. On 

analysis of the test results this was not apparent and the cause of why this might 

be the case is not clear.

5.7 Conclusion

This study explored the effect of application of kinesio™ tape to the thumb and 

the wrist in children with CP, hemiplegia. It measured the impact on range of 

motion, quality of movement and function, and gathered the parents’ perceptions 

of the effect of the tape on the ability level of their child.

Movement gains were clearly seen, with greater improvement noted at the wrist 

than the thumb. Component gains in quality of movement and functional skills 

were limited, with the Melbourne Assessment and AHA not showing a 

statistically significant improvement at either post taping or follow up. Within the 

study population, a number of the children demonstrated a clinically significant 

improvement in the AHA at either point, while only one child demonstrated 

clinically significant improvement in the Melbourne Assessment. There are a 

number of possible contributing factors to these results. Using the PEDI, there 

was a statistically significant improvement in the self-care skills achieved by the 

study group at both post taping and follow up, while the Caregiver Assistance
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Scale for the self-care component only showed statistically significant change at 

the follow up appointment.

Overall, the feedback from the parents regarding the tape was positive, with the 

perceived change varying from slight improvement to substantial improvement. 

No parent reported that their child showed no improvement while wearing the 

tape. The greatest gains were perceived in homework and school tasks, 

followed by play. Functional skill gain was primarily seen in bilateral activities 

and the use of the affected hand as an assist. Increased independence and 

confidence and awareness of the involved limb were also reported. The majority 

of the parents found that while the effect of the tape did last for several weeks, it 

did deteriorate and was diminished or lost by the follow up appointment.

Thirteen out of fourteen parents reported post taping that they would consider 

incorporating taping into their child’s programme. Of the ten parents who 

completed the post study questionnaire, eight reported that they plan to resume 

taping and two were unsure.

No definitive statements can be made regarding the presentation of the child 

who would most benefit from taping. Following statistical analysis of gain scores 

by side of involvement, sex of the child, severity of impairment and age of the 

child, no test showed a statistically significant difference. The numbers in the 

study were small and the sensitivity of some of the tests utilised are somewhat 

questionable. As with all CP classifications, influences on the performance of the 

child with a hemiplegia are multi factorial.

5.8 Study Limitations and Evaluation of the Methodology

Numbers were limited due to the intensity of the programme and the necessity 

that the children be within driving distance of either Wicklow or Dublin to attend 

twice weekly appointments. The study is therefore not representative of the 

country as a whole.
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The research method utilised for the study was a repeated measures design. A 

randomised controlled trial would have been a more rigorous method and may 

have added greater strength to the results.

As the study sample was small (n=14) statistical test results must be read with 

caution. A larger sample size would have increased the subject numbers for 

group comparisons by age, level of severity, side of involvement and sex, and 

more meaningful results would have been achieved.

A number of the parents reported that their child appeared to have greater 

sensory awareness of their involved upper extremity during tape wearing. The 

developers of the tape report that this is a property of the tape. This study did 

not include any standardised method of assessing this.

The researcher relied on parent feedback and informal communication with the 

children during the taping process to gather their perceptions of the taping 

programme. A more structured approach to gathering this data would have been 

beneficial.

The measurements of range of motion were completed by goniometry which 

was carried out by the researcher. Involving an assessor who was not part of the 

study or assessment using digital photography could have added strength to the 

results by reducing possible bias on the part of the researcher.

5.9 Implications for Practice

Findings of the study suggest that the kinesio™ taping method has the potential 

to be a useful therapy intervention for children with a hemiplegia. It is 

recommended that the taping programme be provided in conjunction with upper 

limb specific occupational therapy to facilitate the child in integrating the new
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range of motion and possible sensory awareness of the involved limb available 

to them.

The use of splinting, orthotic and lycra garment programmes with this population 

tend not to be associated with a specific time frame. This can lead to 

disillusionment, lack of motivation and problems with compliance. To avoid this, 

the taping programme should be set up to be completed within specific time 

frames in collaboration with both the child and the parents. As there is no 

specific protocol related to tape wearing in this population, the tape could be 

worn for blocks of time with breaks in between, or applied for specific activities. 

One of the main difficulties that the researcher observed regarding the taping 

programme was that it required a substantial commitment by both the child and 

the parent for tape application and this cannot be indefinite. Rather, periods of 

intense tape wearing in combination with upper limb training, should be followed 

by breaks in the taping regime.

While this study was limited to children with a diagnosis of CP hemiplegia, it is 

likely that the taping will also be beneficial to children with other CP 

classifications, as well as other neurological impairments such as Obstetric 

Brachial Plexus Injury. Since the completion of this study, the researcher has 

been asked to consult on the inclusion of this intervention with young children 

within the latter group.

The study was also restricted to children between the ages of 2 years 10 months 

and 8 years 10 months due to the outcome measures available and the 

difficulties associated with formal testing of children under the age limit in active 

range of motion measurements. It may be that children who are older or younger 

than the study population would also benefit from the taping intervention.
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5.10 Recommendations for Future Research

When reviewing the published literature for this study there was a paucity of 

evidence to support or refute many of the accepted interventions utilised within 

paediatric occupational therapy and specifically intervention techniques for the 

upper extremity for children with neurological impairment. Research relating to 

children in Ireland was virtually absent. It is imperative that we strive to rectify 

this. The presence of evidence to support the practice of Occupational Therapy 

is essential not only for the development of the profession but also to ensure 

that we provide children and their families with the most appropriate service for 

them. The commitment of energy and time by these families is remarkable. They 

strive daily to provide the best for their child and it is our responsibility to ensure 

that the service they are provided with is appropriate and effective.

While generally this researcher recommends studies to be undertaken to 

examine the effectiveness of each intervention and treatment approach aimed at 

the upper limb in children with a neurological impairment, the following specific 

recommendations are made regarding kinesio™ tape:

A repeat of this study, utlilising random allocation to one of three groups: no 

taping, taping alone and taping in combination with focused therapeutic 

intervention, would be beneficial. As the technique is already gaining popularity, 

despite the lack of empirical evidence in support of it, assigning children to the 

no intervention group may provide an ethical challenge.

A longer follow up period would be beneficial to measure if the effect of the tape 

was maintained over time.

Comparison of the effectiveness of the taping technique to other available 

treatment interventions such as splinting or CIT would be useful.
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It would be interesting to carry out the research with children with bilateral 

impairment to examine the impact on their quality of movement and function.

This study involved taping of the thumb and the wrist only. Further studies could 

examine taping for increasing digit extension, forearm supination and elbow  

extension.

The tape appeared to have an impact on sensory awareness of the taped limb.

It would be interesting to measure this in future research.
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I realise that my child will then be matched with another child o f the same age and 
assigned by random assignment to either the study group or the control group.

If my child is assigned to the control group she/he will receive a further evaluation where 
range o f motion measurements, the Pediatric Evaluation o f Disability Inventory (PEDI), 
the Melbourne Assessment o f Upper Limb Function and the Perdue Peg Board will be 
completed. She/He will be re-evaluated six weeks later and again a further six weeks 
after that. All evaluations will be videotaped. She/He will not receive any kinesio taping 
during the study. I will also keep a diary during the ten weeks following the 
commencement o f the study documenting what therapy (e.g. Physiotherapy or 
Occupational Therapy) my child is receiving locally.

If my child is assigned to the study group she/he will receive a further evaluation where 
range o f motion measurements, the Pediatric Evaluation o f Disability Inventory (PEDI), 
the Melbourne Assessment o f Upper Limb Function and the 9 Hole Peg Test will be 
completed. She/He will be re-evaluated six weeks later and again a further six weeks



after that. All evaluations will be videotaped. She/He will receive a six-week course o f 
kinesio taping during the study. I will also keep a diary during the ten weeks following 
the commencement o f the study documenting what therapy (e.g. Physiotherapy or 
Occupational Therapy) my child is receiving locally and also wearing o f the kinesio tape. 
During the six weeks o f the tape application my child will be seen every four to five days 
to apply kinesio tape to their wrist and thumb and this tape will remain on throughout the 
six weeks o f the study.

POTENTIAL RISKS:
1 have been informed that there is a very small chance o f my child developing an allergic 
reaction (redness, skin irritation) to the kinesio tape. The kinesio tape does not have any 
medicinal properties and is hypo allergic. However I am aware if my child does develop 
an allergic reaction to the tape I am to remove the tape immediately and contact the 
principal investigator at the above numbers.

POTENTIAL BENEFITS:
The purpose o f this study is to establish if kinesio tape increases quality o f movement and 
functional skills in children with cerebral palsy. If my child is part o f the study group and 
the tape is found to increase these areas my child may demonstrate increased functional 
skills and quality o f movement. If my child is part o f the control group and does not 
receive the taping during the study, my child will be given the opportunity to trial the 
tape at the completion o f the study.

CONFIDENTIALITY:
1 am aware that my child will be assigned a case number on commencing this study and 
his identification will remain confidential during and following the study. I am aware that 
my child will be videotaped during the assessment for the purposes o f the evaluation and 
will be solely used for this purpose. Documentation including the assessments carried out 
by the researcher, videotapes made during the assessments and diaries that I keep on my 
child will be kept for five years and then destroyed. Only the research team will access 
this information.

LOCATION:
This study will take place at the centre where my child attends for therapy. 

COMPENSATION
This study is covered by standard institutional indemnity insurance. Nothing in this 
document restricts or curtails your rights.



DECLARATION:

Please initial each box
1. This study and this consent form have been explained to me. The investigator(s) 

has/have answered all my questions to my satisfaction. I understand what will 
happen if 1 agree for my child to be part o f this study. | |

2. I have read, or had read to me, this consent form. I have had the opportunity to 
ask questions and all my questions have been answered to my satisfaction. I freely 
and voluntarily agree for my child to be part o f this research study, though 
without prejudice to my legal and ethical rights.

3. I understand I may withdraw my child from the study at any time. I am aware 
that if I decide not to participate or if I withdraw my child, that I will not be 
penalised and will not give up any benefits that I had before entering the study^

4. I have been advised that I should feel free to ask any questions that I may now 
have. If I have any additional information later on or if I wish to report a problem, 
that may be related to this study, Michelle Spirtos can be reached at either 
6083217 during work hours or 087 7552362 after hours. | |

5. I give my consent to the possible publication o f the results. | [

6. I would like to be kept informed o f the results o f the study. [ |

7. I agree to take part in the above study. | |

PARENT/GUARDIAN’S NAME: 

RELATION TO PARTICIPANT: 

PARTICIPANT'S NAME:

CONTACT NUMBER: 

PARENT/GUARDIAN’S SIGNATURE: 

DATE:

Statement of investigator's responsibility: 1 have explained the nature and purpose o f 
this research study, the procedures to be undertaken and any risks that may be involved. I 
have offered to answer any questions and fully answered such questions. I believe that 
the participant understands my explanation and has freely given informed consent.

INVESTIGATOR’S SIGNATURE: __________

DATE:
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UNIVERSITY OF DUBLIN

TRINITY COLLEGE

dbhan MacCobb, Ph.D., M.Sc., DipCOT 
W
Jephone: (+ 353  1) 8 9 6  3 2 1 2  
nail: sm accobb@ tcd.ie

Occupational Therapy
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, Dublin 8 
Telephone: (+353 1) 896 3210 
Fax: (+353 1) 454 6363

Patient Identification Number:

CONSENT FORM AND INFORMATION SHEET 
FOR CHILDREN AND YOUNG PEOPLE

What is this study about?

We want to find out if using a tape on your thumb and wrist will help you to move your hand 
better and do the things you need to do every day like holding a drink or keeping your paper still 
while you are writing.

What is going to happen?

If  you decide to take part in this study you will first be seen for about 15 minutes and we will 
measure how much you are able to move your thumb. You will then be matched up with another 
person the same age as you and using a system like a lottery you will be put in either the group that 
will be assessed and get taped or the group that gets just assessed.

If you are in the group that is just being assessed you will come back 3 more times. During this we 
will video you so that we can watch you doing different things with your hands.

If you are in the other group you will come back and get tape applied to your thumb and wrist. The 
tape looks like a band-aid and you will come back every 3 to 5 days to have it reapplied. If it 
bothers you, you can have your parent take it off at any time. You will be assessed doing different 
things with your hands before you start wearing the tape, and 2 more times. During these we will 
video you so that we can watch how you later and see how you did different tasks.

Why would I take part?
We would like to see if this tape would help you use your hand better. If it does then we will use it 
with other young people.

Do I have to take part?
No you only have to take part if you want to. If you do not want to take part you can tell us or tell 
your parent and this is okay. Or if you decide that you want to take part and then change your mind 
this is okay also.
Who will know what happens during this study?



Everything you do during the study we will keep private. We will not show anybody outside of the 
study the videos. We will not use your name when we write about this study. You can tell your 
friends and family about the tape and this study if  you like.

What happens next?

If  you would like to take part in this study you need to write down your name on this page. You 
can ask us any questions you like now. Or if  you have forgotten anything or think o f  anything you 
want to ask us later you can either email or telephone us if  that is okay with your parent. The email 
address is spirtosafStcd.ie and the telephone num ber is 01 6 0 8 3 2 1 7 .

Important Questions;

Have you read this information? Yes/No

Did you understand what you will need to do if  you take part? Yes/No

Did you get to ask any questions that you might have? Yes/No

Do you know that you can decide not to continue at any tim e if  you want? Yes/No

Do you know that we will keep your information private? Yes/No

1 would like to take part. Yes/No

W rite your name:____

Sign your n am e :_____

Researchers signature:

Date:
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UNIVERSITY OF DUBLIN

TRINITY COLLEGE

Occupational Therapy
Trinity Centre for Health Sciences 

lobhan M acC obb, Ph.D., M.Sc., D ipC O T St. James’ Hospital
James’ Street, Dublin 8

Jephone: (+353 1) 896 3212 Telephone: (+353 1) 896 3210
mail: smaccobb@tcd.ie Fax: (+353 1) 454 6363

Dear parent/guardian,

I would like to thank you for giving this study your consideration. My name is M ichelle 
Spirtos and I am com pleting a research M asters at the University o f  Dublin. I am 
presently w orking in the School o f  Occupational Therapy as a Lecturer but prior to this I 
worked clinically as a Paediatric Occupational Therapist. I am interested in the area o f 
treatm ent o f  the upper extrem ity and particularly in children who have a diagnosis o f  
cerebral palsy. I have recently received certification in a taping technique called kinesio 
taping, which I used while w orking in the USA. As yet there has been little research into 
the therapeutic benefits o f  this treatm ent and I am very interested in researching its 
effectiveness.

In order to com plete this study I am hoping to recruit 40 children between the ages o f  3 
and 8 years who have a diagnosis o f  cerebral palsy, hemiplegia. I will screen all 40 
children and then divide them random ly into two groups. One group will be the study 
group and will receive evaluation and a six-week course o f  kinesio taping. The other 
group will be the control group and will receive evaluation only and no taping.

During the evaluations, your child will be videotaped. The purpose o f  this is to allow the 
assessm ents completed to  be scored. These videotapes will be used for this purpose only 
and will only be viewed by the people involved in this study. They will not be used once 
the study is completed or further perm ission is sought. The identification o f  your child 
will remain confidential and your child will be assigned a case number, which will be 
used during the study.

All other therapy that your child is receiving and any activities that your child is involved 
in can continue during the programme.



Please find attached, a consent form, which will have to be completed by you prior to 
your child being involved in the study. You can decide not to become involved in this 
study or drop out at any time.

If  you have any questions or concerns, please do not hesitate to contact me at either o f the 
below numbers.

Yours sincerely,

Michelle Spirtos 
Occupational Therapist 
01 6083217 
087 7552362
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Kinesio Taping Study Information Sheet

What is kinesio tape?
Kinesio tape is an elastic tape that looks like a band aid. It aims to improve muscle function and 
use to the area applied. It is worn all the time even at night and needs to be reapplied every 3 to
5 days. It has been used for a number o f years in hand and sports injuries and in some areas o f 
paediatrics. The main investigator involved in this study is a certified kinesio taping practitioner 
and occupational therapist and has used this tape working with children with cerebral palsy in 
the USA.

What is the study?
The study aims to look at the effectiveness o f this tape in increasing movement at the wrist and 
thumb and ability to use the affected hand during every day activities. The study will randomly 
divide the children into two groups. One group will receive the taping and the other group will 
not. We will then look at both groups and see if the children who have received the taping 
improve more than the group who were not taped.

What will my child have to do i f  they get involved in the study?
If you are interested in your child becoming part o f this study they will be seen for a brief initial 
meeting to talk about the study, measure how much they move their thumb and to make sure 
they are not allergic to the tape. They will then be randomly assigned to either the treatment or 
the control group.

If your child is assigned to the treatment group they will be seen for an evaluation o f their 
affected arm. They will then receive a 6 week block o f taping at the CRC. They will have to 
attend a brief appointment at the CRC up to 2 times a week to have the tape reapplied. After the
6 weeks the tape will be removed and they will receive another evaluation. They will then agree 
to not wear any tape for a further 6 weeks. And following this they will receive a final 
evaluation. During all o f the above time your child can continue with their regular therapies and 
activities.

If your child is assigned to the control group they will receive 3 evaluations o f the affected arm, 
with 6 weeks between each evaluation. Your child will continue with their regular therapies and 
activities during this time. Once the study is complete we will provide your child with a chance 
to use the kinesio tape if you are interested in this.
All information regarding your child will remain confidential during and after the study. 

What is the importance o f this study?
This type o f tape, kinesio tape is being put forward as a therapy technique that may be used 
more commonly to treat children with cerebral palsy and other difficulties. This study will give 
us the chance to see how beneficial it may be in increasing movement and use o f the affected 
arm. If your child is in the treatment group you may notice an increase in these areas. If your 
child is in the control group your child will be given a chance to try the tape once the study is 
completed.

If you have any questions or are interested in your child becoming involved in 
this study p lease let your occupational therapist or physiotherapist know and 
they will contact the research team. Alternatively you can contact the main 
investigator Michelle Spirtos at 01 6083217



Kinesio Taping Study Information Sheet

What is kinesio tape?
Kinesio tape is an elastic tape that looks like a band aid. it aims to improve m uscle function and 
use to the area applied. It is worn all the tim e even at night and needs to be reapplied every 3 to 
5 days. It has been used for a num ber o f  years in hand and sports injuries and in some areas of 
paediatrics. The m ain investigator involved in this study is a certified kinesio taping practitioner 
and occupational therapist and has used this tape working with children with cerebral palsy in 
the USA.

What is the study?
The study aims to look at the effectiveness o f  this tape in increasing m ovem ent at the wrist and 
thumb and ability to use the affected hand during every day activities. The study will randomly 
divide the children into two groups. One group will receive the taping and the other group will 
not. We will then look at both groups and see if  the children who have received the taping 
improve more than the group who were not taped.

What will my child have to do i f  they get involved in the study?
If you are interested in your child becoming part o f  this study they will be seen for a brief initial 
m eeting to talk about the study, m easure how much they move their thum b and to make sure 
they are not allergic to the tape. They will then be randomly assigned to either the treatment or 
the control group.

If your child is assigned to the treatm ent group they will be seen for an evaluation o f  their 
affected arm. They will then receive a 6 week block o f  taping at Enable Ireland. They will have 
to attend a b rief appointment at Enable Ireland up to 2 times a week to have the tape reapplied. 
After the 6 w eeks the tape will be removed and they will receive another evaluation. They will 
then agree to not wear any tape for a further 6 weeks. And following this they will receive a 
final evaluation. During all o f  the above tim e your child can continue with their regular 
therapies and activities.

I f  your child is assigned to the control group they will receive 3 evaluafions o f the affected arm, 
with 6 weeks between each evaluation. Your child will confinue with their regular therapies and 
activities during this time. Once the study is com plete we will provide your child with a chance 
to use the kinesio tape if  you are interested in this.
All inform ation regarding your child will remain confidential during and after the study. 

What is the importance o f this study?
This type o f  tape, kinesio tape is being put forward as a therapy technique that may be used 
more com m only to treat children with cerebral palsy and other difficulties. This study will give 
us the chance to see how beneficial it may be in increasing movem ent and use o f  the affected 
arm. I f  your child is in the treatm ent group you may notice an increase in these areas. If your 
child is in the control group your child will be given a chance to try the tape once the study is 
completed.

If you have any questions or are interested in your child becoming involved in 
this study p lease let your occupational therapist or physiotherapist know and 
they will contact the research team. Alternatively you can contact the main 
investigator Michelle Spirtos at 01 6083217
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Penny A nsley Building, 

Vernon Avenue, 

Clontarf,

Dublin 3,

Ireland.

T elephone 01 805 7400  

Facsim ile 01 805 7570

20 October 2005

Re: Research project on the use of kinesio taping 

Dear Parent,

Please find enclosed information about a research project which has been approved by the Central 
Remedial Clinic Research Ethics Committee. Michelle Spirtos is an Occupational Therapist and 
lecturer at Trinity College School of Occupational Therapy and she has approached the Central 
Remedial Clinic to be involved in this study.

Kinesio taping is currently used with some children with cerebral palsy in America and Michelle 
Spirtos is experienced in it’s application there. We are interested in this project as it will help to 
show how effective it is and we would like to offer it as a treatment here at the Central Remedial 
Clinic.

Details of the study are enclosed and as it states, if you are interested in becoming involved in the 
project, your child may be randomly chosen as a participant or as a member of the control group.
This is to help show how this taping procedure is effective and once the research project is 
completed, your child will be offered a course of the taping intervention.^

We would like to state clearly that there is no obligation for you to become involved in this study. If 
you would like to find out more before making your decision you can contact Michelle at 01 
6083217 or your Occupational Therapist or Physiotherapist at the CRC.

\Jj(^an Hurley 
Physiotherapy Manager

Please return the form below to n r m patinna] Th‘̂ rfipirt in included

I am interested in becoming involved in the kinesio taping research project 

I am not interested in becoming involved in the kinesio t^ing research project

Name:______________________  Child’s name;_________________

Address:

Yours sincerely

0  ̂ ^  ^

Rachel Glennane 
Occupational Therapy Manager.

Phone no: Date:
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Kinesio Tape Study: Therapy Log Case #:

Week 1 Week 2 W eeks Week 4 W eeks Week 6

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Comments; (Please fill in any additional information that relates to your child's wearing of the kinesiotape)

Instructions:
* Please fill in the amount of therapy received by your child each day and the length of the session in minutes e.g. OTX30 or PT GpX90 
OT=Occupational Therapy PT Gp= Physiotherapy ( HT=Home Exercise Therapy
OT Gp= Occupational Therapy Group SLT= Speech and Lang 0 =  Other Please state___________________
PT=Physiotherapy SLT Gp= Speech and Language Therapy Group

MSpirtos 2004



Kinesio Tape Study: Therapy Log Case#:

W eek? Week 8 Week 9 Week 10 Week 11 Week 12

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Comments: (Please fill in any additional information that relates to your child's therapy)

Instructions:
* Please fill in the amount of therapy received by your child each day and the length of the session in minutes e.g. OTX30 or PT GpX90 

OT=Occupational Therapy
OT Gp= Occupational Therapy Group PT Gp= Physiotherapy Group 0 =  Other Please state______
PT=Physiotherapy SLT= Speech and Language Therapy

SLT Gp= Speech and Language Therapy Group 
If you have any questions please contact the researcher on 087 7552362

MSoirtos 2004



Taping Log

Week 7 Week 8 Week 9 Week 10 Week 11 Week 12

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Comments: (Please fill in any additional information that relates to your child's wearing of the kineslotape)

Instructions;
* Please fill in any gaps in wearing the tape and state reason

If you have any questions please contact the researcher on 087 7552362

Please Note: The tape is waterproof. When it gets wet, pat dry with a towel or paper towel. Do not use a hairdryer of hand drver

MSpirtos 2004



Kinesio Tape Study: Therapy Log Case#:

Week 13 Week 14 Week 15 Week 16 Week 17 Week 18

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Comments: (Please fill in any additional information that relates to your child's therapy)

Instructions:
* Please fill in the amount of therapy received by your child each day and the length of the session in minutes e.g. OTX30 or PT GpX90

OT=Occupational Therapy
OT Gp= Occupational Therapy Group
PT=Physiotherapy

PT Gp= Physiotherapy Group 0 =  Other Please state
SLT= Speech and Language Therapy
SLT Gp= Speech and Language Therapy Group
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Kinesiotaping Study

Do you notice an improvement in your child’s use of his hand while wearing the tape? 

Yes 1 I No

Please comment:

Were there benefits to your child wearing the tape?

'  I  NoYes

If yes what were they?

Did you have any problems with the taping programme?

Yes I  I  No I  .1

If yes what were they?

At the end o f the study would you consider incorporating taping into your child’s 
treatment programme?

Yes No

Please comment:
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Kinesio Taping Study Parent Questionnaire

Question 1. Overall, do you notice an improvement in your child’s use o f  his hand while 
wearing the tape?
Please circle your chosen response.

no improvement slight improvement moderate improvement substantial improvement

Question 2. Do you notice an improvement in your child’s ability to com plete dressing 
or self care tasks such as teeth brushing or bathing tasks that involve both hands together 
or the affected hand?
Please circle your chosen response.

no improvement slight improvement moderate improvement substantial improvement

Please give example(s)

Question 3. Do you notice an improvement in your child’s ability to eat and drink 
independently in areas which involve both hands together or the affected hand?
Please circle your chosen response.

no improvement slight improvement moderate im provem ent substantial improvement

Please give example(s)

Question 4. Do you notice an improvement in your child’s ability to play?
Please circle your chosen response.

no improvement slight improvement moderate im provem ent substantial improvement

Please give example(s)



Question 5. Do you notice an improvement in your child’s ability in school or homework 
tasks that involve both hands together or the affected hand?
Please circle your chosen response.

no improvement slight improvement moderate improvement substantial improvement

Please give example(s)

Question 6. Were there any benefits to your child wearing the tape which is not covered 
above?

Yes No

If yes please state the specific benefits?

Question 7. Did you child make any comments about the tape or about wearing the tape? 

Yes No

If yes please give an example

Question 8. Did you have any problems with the taping programme? 

Yes No

If yes what were the specific problems?

Question 9. At the end o f the study would you consider incorporating taping into your 
child’s treatment programme?

Yes No

Please comment:
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UNIVERSITY OF DUBLIN

TRINITY COLLEGE

me; (+353 1) 896 3212
5maccobb@tcd.ie

Ji MacCobb, Ph.D., M.Sc., DipCOT

Occupational Therapy
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, D ublin 8 
Telephone: (+353 1) 896 3210  
Fax: (+353 1) 454  6363

January 11*2007

Dear parent.

First of all I would like to thank you most sincerely for all the time and effort you put 
into the taping programme and this research study. When beginning to look at the 
results that have been collected, a few additional questions arose. I would be most 
grateftil if you would answer the attached questiormaire and return it to me in the 
stamped, addressed envelope provided.

Once the assessments that were completed on your child have been analysed I will 
contact you to discuss your child’s results. I will also share the overall results of the 
study with you when it is completed.

If you have any further questions or concerns please do not hesitate to contact me. 

Thank you again.

Yours sincerely,

Michelle Spirtos 
sDirtosa@tcd.ie
087 7552362 
01 8963217



Parent Questionnaire Following the Kinesio Taping Study

Your feedback was received following the taping part o f the study and you indicated 
that you would consider incorporating taping into your child’s therapy programme. 
The questions that you previously answered dealt with any changes that you may have 
noticed in your child while wearing the tape for the six-week programme. Your child 
then had a period o f six weeks where they were not wearing the tape before their final 
assessment. This questionnaire concerns this six-week period. This period may 
have been some time ago, however please answer as many of the following questions 
as possible. Thank you for your time and cooperation.

Question 1.
Following the six weeks of taping did any o f the benefits you outlined remain even 
for a short period of time?

Yes No

If yes please explain (include length of time you noticed the benefits remained for):

If no please explain:

Question 2.
When your child returned for the six-week follows up appointment. Tick the box 
which best describes your child.

My child’s ability to use their hand was:

I  I  The same at this time as it was the day they finished wearing the tape.

I  I  Better at this time than it was the day they finished wearing the tape.

I  I  Worse at this time than it was the day they finished wearing the tape

  Worse than it was before they started the taping programme

  The same as it was before they started wearing the tape

Comment:



Question 3.
Now that the taping study is completed: (Please tick the box that best describes you)

  I would like to resume taping with my child

  I am unsure if  I would like to continue taping with my child

  I am not interested in further taping with my child

Comment;

Question 4.
If  you have any additional information that you would like to share in relation to your 
child and the taping programme or if  you have any comments on the taping 
programme please outline them below.

Thank you.



Appendix 13 
Study Screening Form

244



Kinesio Taping Study Screening Form

N am e:___________________________________

Date of Birth: Age:

Diagnosis: Right Hemiplegia | [ Left Hemiplegia [ |

Medical History: [ |lJE BOTOX Date  | | UE Surgery Date_________  | | None

I  I  O th er____________________________________________________________

Sex: Male □  Female □

Thum b (affected side) Range of Motion

Active Radial A bduction____________________ (0-60")

O  (0‘’) □  ( r - 1 5 “) Q ( 1 6 “ -60»)

Skin test for tape completed | |

Consent forms signed □

Screened b y :____________________________________

Signature:_______________________________________

Date:

Assigned Case Number:

Random allocation: Study Group | | Control Group | |

MSpirtos 2004
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Kinesio Taping Study Assessment Form
Case Number____________________________

Stage in Study___________________________

Date____________________________________

Right Hemiplegia [ [ Left Hemiplegia [ |

Range of Motion (Goniometry)
AROM PROM

Wrist Flexion
Extension
Ulnar Dev
Radial Dev

pThumb Radial Abd
Palmar Abd

Rest WNL Even Add FPB
Associated WNL Even Add FPB
Thumb in pahn Yes No
If yes Rest Associated Grasp Other
MR Instability None Min Mod Sig

The Melbourne Assessment of Unilateral Upper Limb Function j j

The Assisting Hand Assessment | j

The Pediatric Evaluation of Disability Inventory | |

Parent Questionnaire □

Assessed by:__________________________________________________________

Signature:____________________________________________________________

Date:

MSpirtoa 2004
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PROTOCOL FOR GONIOMETRIC MEASUREMENT

The protocol for m easurem ent using the goniom eter was adapted from the method 

outlined in Occupational Therapy: Practice Skills for Physical Dysfunction by 

Killingsworth and Pedretti (2001)

General:
The child was seated on an appropriate sized chair.

Their shoulder was adducted, and their elbow flexed and m aintained against the body. 

The forearm was stabilised in neutral or as close to neutral as possible for each child for 

wrist extension. The forearm is in pronation for m easuring thumb radial and palmar 

abduction.

For each movement:

1. The movement was first demonstrated to the child.

2. The child was then asked to carry out the m ovem ent on their non affected side. 

The goal o f  this was to ensure that the child understood the instructions. During 

the movement the child was given verbal instructions.

3. When the child could successfully com plete the movem ent on the non involved 

side, the child was then asked to carry out the movem ent on their involved side. 

The same instructions were again verbalised to the child.

Active Wrist Extension:

For measuring active wrist extension the child was permitted to comm ence wrist 

extension from a wrist flexion position. Children with a hem iplegia cannot always 

extend to neutral, however a change from -20° to 0° would be a clinically significant 

change for them. It was thus important that any active m ovem ent towards 0° or above be 

recorded.

Instruction given:

“bring your hand back as far as you can”



Goniom eter placement:

The axis o f the goniom eter was the anatomical snuffbox just distal to the radial styloid

The stationary arm was parallel to the radius

The moveable arm was parallel to the second metacarpal

Active Radial Abduction:

The starting position for active radial abduction was the thumb against the index finger. 

Instruction given:

“bring your thumb out to the side as far as you can”

Goniom eter placement:

The axis o f  the goniom eter is over the CMC jo in t at the base o f the thumb 

The stationary arm is together with the moveable arm and parallel to the second 

metacarpal (this arm will be in line with the second metacarpal at end range).

The moveable arm is together with the stationary arm and is parallel to the first 

metacarpal (this arm will be in line with the first metacarpal at end range).

Active Palmar Abduction

The starting position for active palmar abduction was the thumb against the index finger. 

Instruction

“Bring your thumb down towards the floor as far as you can”

Goniom eter Placement

The axis o f the goniom eter is the junction o f  the thumb and index finger 

The moving arm and the stationary arm are together parallel to the thumb and index 

finger metacarpals. The stationary arm will be in line with the second metacarpal and the 

m ovable arm in line with the first metacarpal at end range.
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KINESIQTM t a p i n g  APPLICATION PROTOCOL

The Wrist

Goal: Increased wrist extension

1. Prior to placing the tape on the wrist the skin m ust be clean and totally dry to 

facilitate adherence.

2. The appropriate sized pattern for the child is prepared and the tape cut.

3. The wrist jo in t should be moved through full range o f  motion available prior to 

taping.

4. In order to anchor the tape two circles are cut in the tape to put the 

middle and ring fingers through.

5. The tape is placed through the fingers following tearing o f  the paper backing and 

applied proximal to the metacarpophalangeal (MCP) jo in ts on the palm ar surface 

with no tension (rather than paper o ff  tension).

6. It is then applied with no tension to the dorsal surface with the M CP jo in ts in

flexion. In children with hemiplegia it is important not to encourage an abnormal 

pattern o f M CP hyperextension with attempted digit extension.



7 .

8 .

9.

10.

1 1 .

12.

13.

14.

Once this anchor has been applied with pressure and held in place for about 10 

seconds to facilitate adherence the wrist is placed in extension 

The tape is then stretched 75% - 100% stretch and anchored to the forearm 

approximately 3 cm proximal to the wrist joint.

The wrist is then gradually moved into flexion with the tape slowly adhered to 

the skin.

A

In younger children it is essential to ensure that there are no skin folds present 

during this process. This can lead to discomfort and a build up o f moisture within 

the fold.

The taping then continues proximally following the course o f  the wrist extensor 

muscles with a 50% stretch.

No stretch is applied to the final 3 cm o f tape which is laid down with no tension. 

This should be just distal to the lateral epicondyle.

The area where the tape has been applied is rubbed gently to facilitate the



adhesive to anchor to the skin.

The Thumb

Goal: Increased Radial Abduction

1. The thumb is moved through full range o f  m otion prior to tape application.

2. The appropriate pattern is drawn and the tape cut out.

3. The paper backing is torn 1 cm from the top  o f  the pattern and the paper 

removed.

4. This anchor is applied from jus t  distal to the interphalangeal (IP) jo in t  o f  the 

thumb. If  the child most often leads a ttem pts at thum b m ovem ent with the IP 

jo in t  in extension to hyper extension this anchor is applied with slight flexion o f  

the IP joint. This anchor is held with pressure for 10 seconds to activate the 

adhesive.

5. The thumb is placed and held in radial abduction. The wrist is in extension and

the forearm In mid prone position.

6. With one hand holding both the anchor and the thum b in radial abduction the 

tape is stretched to 75% -100%  tension and laid dow n 2 cm  distal to the 

carpometacarpal (CM C) joint.

7. The thum b is then gradually flexed while the tape is applied.

8. The application continues with the forearm in supination following the course o f

the abductor pollicus longus muscle with 50%  tension in the direction o f  the 

lateral epicondyle. This I strip will overlap the wrist application.



No tension is applied to the final 3 cm which is laid down distal to the lateral 

epicondyle.

The area covered by the tape application is gently rubbed to increase adherence. 

A small piece o f  durapore tape is applied to the distal anchor. It was found that 

this was the most likely section to peel back even with extreme care to apply no 

tension to the distal anchor. There is a small surface area. Num erous methods 

and changes in the application were attempted prior to the study and the method 

described here was found to be the most appropriate and effective.
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1. Wash and thoroughly dry the hand
2. Take the larger piece that looks like it has two eyes. If possible have somebody 

help you position the wrist up and straight and pull the skin slightly back towards 
the elbow.

3. Tear the paper on the back o f  the tape around the two holes
4. Insert the middle two fingers into the holes fully
5. Remove the paper o ff the small piece in the palm and stick that down.
6. With the fingers bent peel o ff the tape to about one centimetre past the knuckles 

and lie that down without any stretching
7. peel back enough tape to go over the wrist
8. Stretch out the tape and anchor the stretched tape past the wrist in the direction o f  

the elbow.
9. Gently bend the wrist m aking sure there are no creases in the tape stick it down
10. slightly stretch the material and stick it down to the arm going towards the elbow 

until there is about an inch o f  tape left.
11. Lie this last bit down with no stretch

12. Take the remaining piece o f  tape
13. Fold it less than a centimetre from the top and tear the paper backing
14. Remove that section o f paper without touching the tape and stick it to the thumb 

around the knuckle
15. position or if you can have someone hold the thumb open and the wrist straight 

and up
16. Peel back about an inch o f  the paper o f the tape and pull the tape to stretch it
17. With a stretch apply the tape to the open thumb m aking sure there are no skin 

creases and that the tape covers the bones o f  the thumb
18. Turn the forearm to about mid position
19. Keep peeling back sections o f  the paper on the tape and apply the tape to the arm 

going towards the elbow
20. Do not put any stretch on about the last inch o f  tape ju st lay it down

21. Take a small piece o f the clear tape and cut it into a circle and put it over the top 
piece o f  the thumb tape to try and prevent it from peeling back
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UNIVERSITY OF DUBLIN

TRINITY COLLEGE

lobhan MacCobb, Ph.D., M.Sc., DipCOT

Occupational Therapy
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, Dublin 8

Jephone: (+353 1) 896 3212 Telephone: (+353 1) 896 3210 
Fax: (+353 1) 454 6363nail: smaccobb@tcd.ie

Dear Therapist,

As you may already be aware I am completing a research project at your place of work 
on a taping technique called kinesio tape.

I would ask that you continue your therapy programme with this child as normal. It is 
important that their present care remain as consistent as possible. For example do not 
specifically increase or decrease your focus on the thumb and wrist due to the presence o f 
the tape. If you are completing for example an intensive block of therapy with this child 
please make a note o f this and let me know (this may contribute to an increase in function 
that is not due to the tape). I am enclosing a sheet with this letter for that purpose.

This study should not interfere with the child’s treatment within your service. The tape is 
waterproof and both the child and parent(s) will be informed that the child’s present 
activities do not need to be interrupted. If it does get wet during your therapy session, pat 
dry with a paper towel or towel. DO NOT use a hand dryer or a hair dryer.

If you have any questions or concerns, please do not hesitate to contact me. 

Yours sincerely.

has been enrolled in this study.

Michelle Spirtos 
01 6083217 
087 7552362



Therapy Log
Name of Child :________________________

(Please document any information below that relates to changes in your therapy plan for 
the above child. E.G. intensive blocks from therapy, therapy break, new programme etc. 
Please also date your entries. Thank you)

Important Note; The Kinesio Tape is waterproof. If it does get wet during 
your therapy session, pat dry with a paper towel or towel. DO NOT use a 
hand dryer or a hair dryer
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UNIVERSITY OF DUBLIN

TRINITY COLLEGE

Occupational Therapy
Trinity Centre for Health Sciences 

j)bhan M acC obb, Ph.D., M.Sc.. DipCOT St. James’ Hospital
James’ Street, Dublin 8

Jephone: (+353 1) 896 3212 Telephone: (+353 1) 896 3210
aail: smaccobb@tcd.ie Fax: (+353 1) 454 6363

Re;

Dear Teacher,

The above named child is taking part in a study which involves a type of tape called 
kinesio tape. The study is concerned with functional change in use of the hand and arm 
with this technique. The tape will be worn continuously for six weeks.

However, the tape should not interfere in any way with the child’s participation and no 
change in activity or participation. The tape is waterproof. If the tape does get wet, it can 
be patted dry with a towel or paper cloth. Do not attem pt to dry with a hairdryer or 
hand dryer.

If you have any questions please mention them to the child’s parent(s) and they will get 
in touch with me.

Yours sincerely,

Michelle Spirtos
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ssessment
o f  U n i l a t e r a l  U p p e r  L i m b  F u n c t i o n Score Sheet

Nam e:

Date of birth:

Limb (right/left): 

Contractures:

Date of assessment: 

Diagnosis:

Assessor:

% score:

Splinting/upsuit etc:
(describe)

Seating:
(inc. supportive straps/pads)

M arked  position:
(variation to)

Comments
Item 1 Reach forw ards

1.1 Range of movement 0 1 2 3
1.2 Target accuracy 0 1 2 3
1.3 Fluency 0 1 2 3

Item 2 Reach forw ards to an elevated position
2.1 Range of movement 0 1 2 3
2.2 Target accuracy 0 1 2 3
2.3 Fluency 0 1 2 3

Item 3 Reach sideways to an elevated position
3.1 Range of movement 0 1 2 3
3.2 Target accuracy 0 1 2 3
3.3 Fluency 0 1 2 3

Item 4 Grasp of crayon 0 1 2 3

Item 5 Draw ing grasp 0 1 2 3

Item 6 Release of crayon
6.1 Range of movement 0 1 2 3
6.2 Quality of movement 0 1 2 3
6.3 Accuracy of release 0 1 2 3

Item 7 Grasp of pellet 0 1 2 3



Comments
Item 8

8.1
8.2
8.3

Release of pellet
Range of movement 

Quality of movement 

Accuracy of release

0
0
0

2
2
2

3

3

3

Item 9
9.1

9.2

M anipulation
Finger dexterity 

Fluency

0
0

2 3 4

2 3 -

Item 10 Pointing
10.1 Red square

10.2 Green square

10.3 Yellow square

10.4 Blue square

0
0
0
0

2
2
2
2

3

3

3

3

4

4

4

4

Item 11 Reach to brush from forehead to back of neck
11.1 Range of movement

11.2 Fluency

0
0

1 2
2

3

3

Item 12 Palm to bottom
12.1 Range of movement

12.2 Fluency

0 1 2  3

0 1 2  3

Item 13 Pronation/supination 0 1 2  3 4

Item 14 Hand to hand transfer 0 1 2  3 4

Item 15 Reach to opposite shoulder
15.1 Range of movement

15.2 Target accuracy

15.3 Fluency

0
0
0

2
2
2

3

3

3

Item 16 Hand to mouth and down
16.1 Range of movement

16.2 Ta rget accu racy

16.3 Fluency

16.4 Speed

0
0
0
0

2
2
2
2

3

3

3

Total ra w  score:
M axim um  total score (122):

%  Score:
rav/ score

maximum total
X 100

score
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AHA score form fo r training course use

Name 

Date o f examin. 

Date o f b ir th  

Age

Hemi Plex figh t le ft - a f f

Other diag. right le ft -dom

Play conductor:

Oyr M onths Assessor;

Date o f assess.

AHA
Assisting Hand Assessment, English research version 4.3

n o te s

Approaches objects

4
3

--— .... — -------------------------------------------------------------------  ------ .....— ' - ...

2
1

In itia tes  use

4 ---------------------
3
2

------------- ----
-----------------

-----------  —  ---------------  - -  -

1

Chooses AH 
when closer to 

objects

4
3 -------
2
1

Stabilizes by weight 
or support

4
3
2
1

------------- -  - -  -  - - - -  - -  -

Reaches

4
3 -------------------
2 -----------------
1

Moves upper arm

4
3
2
1

----------- --------------

------------------ ---------------- --------------------- ----------------------------  -----------------

Moves forearm

4
3
2
1

Grasps

4
3
2
1

-

Holds

4
3
2
1

Stabilizes by grip

4
3
2

------------- ---------------- ------------------------------------------------------------
---------

1

Readjusts grip

4
3
2
1

Copyright Lena Krumlinde-Sundholm 2006
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AHA score form fo r training course use

Varies type o f grasp

Releases

Puts down

Moves fingers

Calibrates

Manipulates

Coordinates

Orients objects

Proceeds

Changes strategies

Flow in task 
performance

Sum

Scaled score % -33
Comments;

Copyright Lena Krumlinde-Sundholm 2006
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Pediatric Evaluation of Disability Inventory
VERSION 1.0

^ Stephen M. Haley, Ph.D., P.T., W endy J. Coster, Ph.D., OTR/L, Larry H. Ludlow, Ph.D., 
Jane T. Holtiwanger, M .A ., Ed.M., Peter J. Andrellos, Ph.D.

©  1998 Trustees of Boston University. Reproduction of tfiis form without prior written permission is prohibited.

SCORE F O R M

ABOUT THE CHILD

Nam e.

ID#

Sex M □  F n  Ethnic group or ra ce__

Age Year Month

Interview Date _______  ______

Birth Date _______  ______

Chronological age_______  ______

Diagnosis (if any)___________________

ICD-9 c o d e ( s ) _______________

Day

primary

Current status o f child

n  hospital inpatient

□  acute care

□  rehabilitation 

other (specify)_____

additional

□  lives at home

□  lives in residential facility

School or other facility . 

Grade placement____

ABOUT THE RESPONDENT (Parent or Guardian)

Name

Sex M □  F □

Relationship to ch ild____

Type of work (be specific) 

Years of education_____

ABOUT THE INTERVIEWER

N am e.

Position 

Facility _

ABOUT THE ASSESSMENT

Referred b y .

Reason for the assessment

Notes.

G en er a l  D ir e c t io n s Below ore the general guidelines for scoring. All the items hove specific descriptions. 
Consult the Manual for individual item scoring criteria.

P art I Functional Skills:
197 discrete items of 
functional skills

Self-care, Mobility, Social Function
0 = unable, or limited in capability, to

perform Item in most situations

1 = capable of performing item in most
situations, or item has been 
previously mastered and functional 
skills have progressed beyond 
this level

P art II Caregiver Assistance:
20 complex functional 
activities

Self-care, Mobility, Social Function 
5 = Independent 
4  = Supervise/Prompt/Monitor 

3 = M inimal Assistance 

2 = Moderate Assistance 
1 = Maximal Assistance 

0  = Total Assistance

P art Ml Modifications:
20 complex functional 
activities.

Self-care, Mobility, Social Function 
N = No Modifications 

C = Child-oriented (non-specialized) 
Modifications 

R = Rehabilitation Equipment 

E = Extensive Modifications

Please be sure y o u  h a ve  a n sw er ed  all item s .

Qrr ĵfc PEDI Research Group, Center for Rehabilitation Effectiveness, Sargent College of Health and Rehabilitation Sciences, Boston University, 
635 Commonwealth Ave., Boston, M A 02215-1605 •  Phone (617) 358-0175, Fax (617) 353-7500



P art I: Functional Skills

S elf-Ca r e  Do m a i n Place a check corresponding to each item: 
Item scores: 0 = unable; 1 = capable

0A. Food Textures
1 .

2 .

3.
4.

5.
6 . 

7.

10 .

11 .

12 .
13.
14.

15.
16.
17.
18. 
19.

20 .

21 .

22 .
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.

41.
42.

43.

Eats pureed/blended/strained foods 
Eats ground/lumpy foods 
Eats cut up/chunky/diced foods 
Eats all textures of table food

B. Use of Utensils
Finger feeds
Scoops with a spoon and brings to mouth 
Uses a spoon well 
Uses a fork well
Uses a knife to butter bread, cut soft foods

C. Use of Drinking Containers
Holds bottle or spout cup 
Lifts cup to drink, but cup may tip 
Lifts open cup securely with two hands 
Lifts open cup securely with one hand 
Pours liquid from carton or pitcher

D. Toothbrushing
Opens mouth for teeth to be brushed 
Holds toothbrush
Brushes teeth; but not a thorough job 
Thoroughly brushes teeth 
Prepares toothbrush with toothpaste

E. Hoirbrustiing
Holds head in position while hair is combed 
Brings brush or comb to hair 
Brushes or combs hair 
Manages tangles and parts hair

F. N ose Core
Allows nose to be wiped 
Blows nose into held tissue 
Wipes nose using Hssue on request 
Wipes nose using tissue without request 
Blows and wipes nose without request

G. Hondwosfiing
Holds hands out to be washed 
Rubs hands together to clean 
Turns water on and off, obtains soap 
Washes hands thoroughly 
Dries hands thoroughly

H. W asfiing Body & Face
Tries to wash parts of body
Washes body thoroughly, not including face
Obtains soap (and soaps washcloth, if used)
Dries body thoroughly
Washes and dries face thoroughly

0 1

0 1

0  1

0  1

0 1

0  1

0 1

I. Pullover/Front-Q pening G arm ents
Assists, such as pushing arms through shirt 
Removes T-shirt, dress or sweater 
(pullover garment without fasteners)
Puts on T-shirt, dress or sweater
Puts on and removes front-opening shirt,
not including fasteners
Puts on and removes front-opening shirt,
including fasteners

0  1

44.
45.
46.
47.
48.

J. Fasteners 0 )

Tries to assist with fasteners
Zips and unzips, doesn't separate or hook zipper
Snaps and unsnaps
Buttons and unbuttons
Zips and unzips, separates and hooks zipper

K. Pants 0  1

49. Assists, such as pushing legs through pants
50. Removes pants with elasHc waist
51. Puts on pants with elastic waist
52. Removes pants, including unfastening
53. Puts on pants, including fastening

L. Shoes/Socks 0 1

54.
55.
56.
57.
58.

59.
60. 
61. 
62. 
63.

64.
65.
66 .

67.
68.

Removes socks and unfastened shoes 
Puts on unfastened shoes 
Puts on socks
Puts shoes on correct feet; manages velcro fasteners 
Ties shoelaces

M. Toileting Tasks (clothes, toilet 
m anagem ent, and wiping only) 0  1

Assists with clothing management 
Tries to wipe self after toileting
Manages toilet seat, gets toilet paper and flushes toilet 
Manages clothes before and after toileting 
Wipes self thoroughly after bowel movements

N. M anagem ent of Bladder (S core = 1
if ch ild  h a s  prev iously  m a ste red  skill)______

Indicates when wet in diapers or training pants 
Occasionally indicates need to urinate (daytime) 
Consistently indicates need to urinate with time to 
get to toilet (daytime)
Takes self into bathroom to urinate (daytime) 
Consistently stays dry day and night

0 1

O . M anagem ent of Bowel (S core =  i 
if child  h a s  previously  m a ste red  skill) 0  1

69.
70.
71.

72.

73.

Indicates need to be changed 
Occasionally indicates need to use toilet (daytime) 
Consistently indicates need to use toilet with time to 
get to toilet (daytime)
Distinguishes between need for urination and bowel 
movements
Takes self into bathroom for bowel movements, has 
no bowel accidents •

S elf-ca re  d o m a in  S u m

Please be sure you have answered all items.

Comments

PEDI — 2



MOBILITY D O M A IN  Place a check corresponding to each item:
Item scores: 0 = unable; 1 = capable ^  ^

38.
I. O utdoor Locomotion: M ethods

A. Toilet Transfers

6 .
7.
8 . 

9.
10 .

: n .  

12 .

13.

14.
15.

(16.
;i7.

: 18. 
: 19.

.,;20 .

U l .
\ l2 .
123.
E24.

[25.
[26.

I27.

28.

29.
30.

31. 
S32.

|33.
{34.
135.
136. 

37.

Sits if supported by equipment or caregiver
Sits unsupported on toilet or potty chair
Gets on and off low toilet or potty
Gets on and off adult-sized toilet
Gets on and off toilet, not needing own arms

B. C hair/W heelchair Transfers
Sits if supported by equipment or caregiver
Sits unsupported on chair or bench
Gets on and off low chair or furniture
Gets in and out of adult-sized chair/wheelchair
Gets in and out of chair, not needing own arms

C. C ar Transfers
Moves in car; scoots on seat or gets in and out of 
car seat
Gets in and out of car with little assistance or 
instruction
Gets in and out of car with no assistance or 
instruction
Manages seat belt or chair restraint
Gets in and out of car and opens and closes car door

D. Bed M obility/Transfers
Raises to sitting position in bed or crib
Comes to sit at edge of bed; lies down from sitting at
edge of bed
Gets in and out of own bed
Gets in and out of own bed, not needing own arms

E. Tub Transfers
Sits if supported by equipment or caregiver in a 
tub or sink
Sits unsupported and moves in tub
Climbs or scoots in and out of tub
Sits down and stands up from inside tub
Steps/transfers into and out of an adult-sized tub

Indoor Locomotion: D istance/ 
Speed (Score =  1 it m astered )

Moves within a room but with difficulty 
(falls; slow for age)
Moves within a room with no difficulty 
Moves between rooms but with difficulty 
(falls; slow for age)
Moves between rooms with no difficulty 
Moves indoors 50 feet; opens and closes inside and 
outside doors

H. Indoor Locomotion: Pulls/ 
Carries O bjects__________

Changes physical location purposefully 
Moves objects along floor
Carries objects small enough to be held in one hand 
Carries objects large enough to require two hands 
Carries fragile or spillable objects

0 1

0 1

0  1

0  1

F. Indoor Locomotion M ethods
(Score = 1 if m aste red ) 0 1

Rolls, scoots, crawls, or creeps on floor
Walks, but holds onto furniture, walls, caregivers or
uses devices for support
Walks w ithout support

0 1

0  1

39.

40.
41.
42.
43.

44.

45.
46.
47.
48.
49.

Walks, but holds onto objects, caregiver, or devices 
for support
Walks w ithout support

A '

0  1

J. O utdoor Locomotion: D istance/ 
Speed (Score =  1 if m astered )

Moves 10-50 feet (1-5 car lengths)
Moves 50-100 feet (5-10 car lengths)
Moves 100-150 feet (35-50 yards)
Moves 150 feet and longer, but with difficulty 
(stumbles; slow for age)
Moves 150 feet and longer with no difficulty

0 1

K. O utdoor Locomotion: Surfaces
Level surfaces (smooth sidewalks, driveways) 
Slightly uneven surfaces (cracked pavement) 
Rough, uneven surfaces (lawns, gravel driveway) 
Up and down incline or ramps 
Up and down curbs

0 1

L. Upstairs (S core = 1 if child  has
previously  m a ste red  skill) 0 1, '

50. Scoots or crawls up partial flight (1-11 steps)
51. Scoots or crawls up full flight (12-15 steps)
52. Walks up partial flight
53. Walks up full flight, but with difficulty

(slow for age)
54. Walks up entire flight with no difficulty

M. Downstairs (S core =  1 if child  has  
previously  m aste red  skill)_____________ 0  1,

55.
56.
57.
58.

59.

Scoots or crawls down partial flight (1-11 steps) 
Scoots or crawls down full flight (12-15 steps) 
Walks down partial flight 
Walks down full flight, but with difficulty 
(slow for age)
Walks down full flight with no difficulty

MOBIUTY DOMAIN SUM

PLEASE BE SURE YOU HAVE ANSWERED ALL ITEMS.

SOCIAL FUNCTION D O M A IN
Place a check corresponding to each 
item: Item scores: 0 = unable;
1 = capable

A. Com pretiension W ord M eanings

6 .

7.

8 .

9.

10.

Orients to sound
Responds to "no"; recognizes own name or that 
of familiar people 
Understands 10 words
Understands when you talk about relationships among 
people an d /o r things that are visible 
Understands when you talk about time and sequence 
of events

0  1

B. Comprefiension of Sentence 
Complexity

PEDI — 3

Understands short sentences about familiar objects 
and people
Understands 1-step commands with words that 
describe people or things 
Understands directions that describe^here 
something is
Understands 2-step commands, using if/ then, 
before/after, first/second, etc.
Understands two sentences that are about the same 
subject but have a different form

C. Functional Use of Communication
11.
12 .

13.
14.
15.

16.
17.
18.
19.
20 .

21.

22.

23.

24.

25.

26.
27.
28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

38.
39.

40.

Names things
Uses specific words or gestures to direct or request
action by another person
Seeks information by asking questions
Describes an object or action
Tells about own feelings or thoughts

0 1  1

Complexity of Expressive 
Communication

Uses gestures with clear meaning 
Uses single word with meaning 
Uses two words together with meaning 
Uses 4-5 word sentences
Connects two or more thoughts to tell a simple story

E. Problem-resolution
Tries to show you the problem or communicate what
is needed to help the problem
If upset because of a problem, child must be helped
immediately or behavior deteriorates
If upset because of a problem, child can seek help and
wait if it is delayed a short time
In ordinary situations, child can describe the problem
and his/her feelings with some detail (usually does
not act out)
Faced with an ordinary problem, child can join adult 
in working out a solution

F. Social Interactive Play (Adults)

G. Peer Interactions: (Child of 
similar age)

Notices presence of other children, may vocalize and 
gesture toward peers
Interacts with other children in simple and 
brief episodes
Tries to work out simple plans for a play activity 
with another child
Plans and carries out cooperative activity with other 
children; play is sustained and complex 
Plays activities or games that have rules

H. Play with Objects
Manipulates toys, objects or body with intent 
Uses real or substituted objects in simple pretend 
sequences
Puts together materials to make something
Makes up extended pretend play routines involving
things the child knows about
Makes up elaborate pretend sequences from
imagination

Shows awareness and interest in others 
Initiates a familiar play routine 
Takes turn in simple play when cued for turn 
Attempts to imitate adult's previous action during 
a play activity
During play child may suggest new or different steps, 
or respond to adult suggestion with another idea

Comments

41.
42.
43.

44.

45.

46.

47.

48.
49.
50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

Self-Information
Can state first name
Can state first and last name
Provides names and descriptive information about
family members
Can state full home address; if in hospital, name of 
hospital and room number 
Can direct an adult to help child return home or 
back to the hospital room

J. Time O rientation
Has a general awareness of time of mealtimes and 
routines during the day
Has some awareness of sequence of familiar events 
in a week
Has very simple time concepts 
Associates a specific time with actions/events 
Regularly checks clock or asks for the time in order to 
keep track of schedule

K. Household Chores

L. Self-Protection
Shows appropriate caution around stairs 
Shows appropriate caution around hot or 
sharp objects
When crossing the street with an adult present, child 
does not need prompting about safety rules 
Knows not to accept rides, food or money from 
strangers
Crosses busy street safely without an adult

M. Community Function

0 1

0 1

Beginning to help care for own belongings if given
constant direction and guidance
Beginning to help with simple household chores if
given constant direction and guidance
Occasionally initiates simple routines to care for own
belongings; may require physical help or reminders to
complete
Occasionally initiates simple household chores; 
may require physical help or reminders to complete 
Consistently initiates and carries out at least one 
household task involving several steps and decisions; 
may require physical help

0 1

0 1

Child may play safely at home without being watched 
constantly
Goes about familiar environment outside of home 
with only periodic monitoring for safety 
Follows guidelines/expectations of school and 
community setting
Explores and functions in familiar community settings 
without supervision
Makes transaction in neighborhood store without 
assistance

SOCIAL FUNCTION DOMAIN SUM

PLEASE BE SURE YOU HAVE ANSWERED ALL ITEMS.

PEDI — 4



Parts II an d  III: Caregiver Assistance and  Modification
Circle the appropriate score for Caregiver Assistance and 
Modification for each item.

S elf-C a r e  D o m a i n 5 4 3 2 1 0 N c
r ~

R E

A. Eating: eating and drinking regular meal; do not include cutting steak, 
opening containers or serving food from serving dishes 5 4 3 2 1 0 N c R E

B. Grooming: brushing teeth, brushing or combing hair and caring 
for nose 5 4 3 2 1 0 N c R E

C. Bathing: washing and drying face and hands, taking a bath or shower; 
do not include getting in and out of a tub or shower, water preparation, 
or washing back or hair

5 4 3 2 1 0 N c R E

D. Dressing Upper Body: all indoor clothes, not including back fasteners; 
include help putting on or taking off splint or artificial limb; do not 
include getting clothes from closet or drawers

5 4 3 2 1 0 N c R E

E. Dressing Lower Body: all indoor clothes; include putting on or taking 
off brace or artificial limb; do not include getting clothes from closet or 
drawers

5 4 3 2 1 0 N c R E

F. Toileting: clothes, toilet management or external device use, and 
hygiene; do not include toilet transfers, monitoring schedule, or 
cleaning up after accidents

5 4 3 2 1 0 N c R E

G. Bladder Management: control of bladder day and night, clean-up after 
accidents, monitoring schedule 5 4 3 2 1 0 N c R E

H. Bowel Management: control of bowel day and night, clean-up after 
accidents, monitoring schedule 5 4 3 2 1 0 N c R E

Self-Care Totals S elf-Ca re  S u m  I I

MOBILITY DOMAIN

A. Chair/Toilet Transfers: child's wheelchair, adult-sized chair, 
adult-sized toilet 5 4 3 2 x 1 0 N c R E

B. Car Transfers: mobility within car/van, seat belt use, transfers, and 
opening and closing doors 5 4 3 2 1 0 N c R E

C. Bed Mobility/Transfers: getting in and out and changing positions in 
child's own bed 5 4 3 2 1 0 N c R E

D, Tub Transfers: getting in and out of adult-sized tub 5 4 3 2 1 0 N C R E

E. Indoor Locomotion: 50 feet (3-4 rooms); do not include opening doors 
or carrying objects 5 4 3 2 1 0 N c R E

F. Outdoor Locomotion: 150 feet (15 car lengths) on level surfaces; focus 
on physical ability to move outdoors (do not consider compliance or 
safety issues such as crossing streets)

5 4 3 2 1 0 N c R E

G. Stairs: climb and descend a full flight of stairs (12-15 steps) 5 4 3 2 1 0 N c R E

Mobility Totals M oBiuTY  S u m  I 1

SOCIAL F U N a iO N  DOMAIN 1

A. Functional Comprehension: understanding of requests and 
instructions

5 4 3 2 1 0 N c R E

B. Functional Expression: ability to provide information about own 
activities and make own needs known; include clarity of articulation 5 4 3 2 1 0 N c R E

C. Joint Problem Solving: include communication of problem and 
working with caregiver or other adult to find a solution; include only 
ordinary problems occurring during daily activities; (for example, lost 
toy; conflict over clothing choices.)

5 4 3 2 1 0 N c R E

D. Peer Play: ability to plan and carry out joint activities with a familiar 
peer 5 4 3 2 1 0 N c R E

E. Safety: caution in routine daily safety situations, including stairs, sharp 
or hot objects and traffic

5 4 3 2 1 0 Ii Ni C R E

Social Function Totals So c ia l  Fu n c t io n  S u m  I I j1

Assistance Modification

Self-Care
Modification
Frequencies

Mobility
Modification
Frequencies

Social Function
Modification
Frequencies

PEDI —  5
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V e r s i o n  1.0

N a m e . 

ID#___
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A g e .
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Er r o r

DOMAIN
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Appendix 23 
Correlations for Overall 

Score Comparisons
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Spearman Rank Correlations
Value 1 Value 2 Result
Gain Extension Post Taping Question 1 -0.135
Gain Extension Post Taping Question 2 -0.028
Gain Extension Post Taping Question 3 0.249
Gain Extension Post Taping Question 4 0.155
Gain Extension Post Taping Question 5 -0.034
Gain Extension Follow Up Question 1 -0.038
Gain Extension Follow Up Question 2 0.249
Gain Extension Follow Up Question 3 0.154
Gain Extension Follow Up Question 4 0.096
Gain Extension Follow Up Question 5 0.204
Gain Radial Abduction Post Taping Question 1 -0.097
Gain Radial Abduction Post Taping Question 2 -0.077
Gain Radial Abduction Post Taping Question 3 -0.05
Gain Radial Abduction Post Taping Question 4 -0.2
Gain Radial Abduction Post Taping Question 5 -0.137
Gain Radial Abduction Follow Up Question 1 -0.463
Gain Radial Abduction Follow Up Question 2 -0.395
Gain Radial Abduction Follow Up Question 3 -0.536
Gain Radial Abduction Follow Up Question 4 -0.448
Gain Radial Abduction Follow Up Question 5 -0.433
Gain Palmar Abduction Post Taping Question 1 0.372
Gain Palmar Abduction Post Taping Question 2 0.122
Gain Palmar Abduction Post Taping Question 3 0.475
Gain Palmar Abduction Post Taping Question 4 0.107
Gain Palmar Abduction Post Taping Question 5 0.293
Gain Palmar Abduction Follow Up Question 1 0.059
Gain Palmar Abduction Follow Up Question 2 0.135
Gain Palmar Abduction Follow Up Question 3 -0.073
Gain Palmar Abduction Follow Up Question 4 0.183
Gain Palmar Abduction Follow Up Question 5 0.123
Gain Extension Post Taping Gain Radial Abduction Post Taping 0.311
Gain Extension Follow Up Gain Radial Abduction Follow Up 0.075
Gain Extension Post Taping Gain Palmar Abduction Post Taping 0.01
Gain Extension Follow Up Gain Palmar Abduction Follow Up 0.077
Gain Radial Abduction Post Taping Gain Palmar Abduction Post Taping 0.395
Gain Radial Abduction Follow Up Gain Palmar Abduction Follow Up 0.516
Gain AHA Post Taping Gain Melbourne Assessment Post Taping -0.548
Gain AHA Follow Up Gain Melbourne Assessment Follow Up 0.357
Gain Self-Care Domain Post Taping Question 1 0.145
Gain Self-Care Domain Post Taping Question 2 0.392
Gain Self-Care Domain Post Taping Question 3 0.285
Gain Self-Care Domain Post Taping Question 4 0.396
Gain Self-Care Domain Post Taping Question 5 0.29
Gain Self-Care Domain Follow Up Question 1 0.261
Gain Self-Care Domain Follow Up Question 2 0.233
Gain Self-Care Domain Follow Up Question 3 0.132



Gain Self-Care Domain Follow Up Question 4 0.238
Gain Self-Care Domain Follow Up Question 5 0.515
Gain Caregiver Assistance Scale Self-care 
Post Taping Question 1 -0.029
Gain Caregiver Assistance Scale Self-care 
Post Taping Question 2 -0.091
Gain Caregiver Assistance Scale Self-care 
Post Taping Question 3 -0.073
Gain Caregiver Assistance Scale Self-care 
Post Taping Question 4 0.111
Gain Caregiver Assistance Scale Self-care 
Post Taping Question 5 -0.339
Gain Caregiver Assistance Scale Self-care 
Follow Up Question 1 0.318
Gain Caregiver Assistance Scale Self-care 
Follow Up Question 2 -0.047
Gain Caregiver Assistance Scale Self-care 
Follow Up Question 3 -0.147
Gain Caregiver Assistance Scale Self-care 
Follow Up Question 4 -0.043
Gain Caregiver Assistance Scale Self-care 
Follow Up Question 5 0.085



Appendix 24 
Range of Motion 

Raw Scores
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Active Wrist Extension

Case# Base Line
Pre
Taping

Post
Taping Follow Up

1 -10 -15 0 -20
2 -15 -5 5
3 0 45 10
4 -40 20 0
5 15 60 50
6 40 35 60 35
7 25 30 55 50
8 -45 -35 -5 -30
9 5 5 50 20

10 -35 -55 -20 -25
11 5 25 25 5
12 -10 -20 0 15
13 5 0 5 10
14 20 10 60 50

Active Radial
Abduction

Case# Base Line
Pre
Taping

Post
Taping Follow Up

1 0 10 25 20
2 15 20 15
3 30 50 40
4 0 20 0
5 40 50 40
6 25 30 45 45
7 35 40 50 50
8 0 0 0 0
9 30 20 45 35

10 5 0 30 20
11 15 15 45 15
12 15 15 25 20
13 15 15 30 20
14 25 10 45 45



Active Palmar
Abduction

Case# Base Line
Pre
Taping

Post
Taping Follow Up

1 5 10 25 25
2 0 10 10
3 40 45 40
4 0 15 0
5 30 50 45
6 30 25 40 50
7 30 40 50 50
8 0 0 10 5
9 35 25 50 45

10 10 10 20 20
11 20 25 45 25
12 15 20 25 35
13 20 15 40 25
14 20 30 50 45



Appendix 25 
AHA Raw Scores
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AHA Raw scores

Base Line
Pre
Taping

Post
Taping

Follow
Up

7 75 75 78 79
8 25 30 25 27
9 63 62 66 61

10 50 52 45 46
11 49 50 51 65
12 58 58 65 52
13 58 61 61 68
14 70 71 69 79

AHA Scaled
Scores

initial pre post
follow
up

7 82 80 85 86
8 5 11 5 8
9 62 64 67 59

10 42 45 35 36
11 41 42 44 65
12 55 55 65 45
13 55 59 59 70
14 73 74 71 86



Appendix 26 
The Melbourne Assessment of 
Unilateral Upper Limb Function

Raw Scores
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melbourne raw scores out of 122

# Initial pre post
follow
up

1 51 52 58 43
2 50 46 46
3 72 74 73
4 46 42 45
5 93 102 100
6 88 85 83 98
7 80 99 88 84
8 8 6 23 18
9 53 60 64 64

10 35 40 49 51
11 59 61 67 74
12 56 60 63 62
13 67 75 70 63
14 95 84 82 94

Melbourne Percentage Scores
case # initial pre post follow up

1 41.8 42.62 47.54 35.25
2 44.24 40.71 40.71
3 59.02 60.66 59.84
4 37.7 34.43 36.89
5 76.23 83.61 81.97
6 77.88 75.22 73.45 86.73
7 65.57 81.15 72.13 68.85
8 6.56 4.92 18.85 14.75
9 43.44 49.18 52.46 52.46

10 28.69 32.79 40.16 41.8
11 48.36 50 54.92 60.66
12 45.9 49.18 51.64 50.82
13 54.92 61.48 57.38 51.64
14 77.87 68.85 67.21 77.05
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PEDI Raw Scores
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PEDI Self-care Raw Scores

Case # Base Line Pre Taping
Post
Taping Follow Up

1 54 53 55 60
2 47 48 49
3 59 57 59
4 65 69 71
5 60 61 62
6 61 62 64 61
7 59 58 56 60
8 27 26 31 32
9 55 56 58 56

10 51 54 58 54
11 39 40 42 43
12 44 45 50 53
13 58 55 54 68
14 65 65 70 69

PEDI Self-care Standard Scores

Case # Base Line Pre Taping
Post
Taping Follow Up

1 64.6 63.9 65,3 69.1
2 59.9 60,5 61.2
3 68.3 66,8 68.3
4 73.6 79 85.1
5 69.1 70 70.8
6 70 70.8 72,6 70
7 68.3 67.6 66 69.1
8 46.7 46 49,6 50.3
9 65.3 66 67,6 66

10 62.5 64.6 67,6 64,6
11 54.9 55.6 56.8 57,4
12 58 58.6 61.8 63,9
13 67,6 65.3 64.6 77.3
14 73.6 73,6 81.4 79



Caregiver Assistance Scale Self-care Domain Raw Scores
Case
# Base Line Pre Taping Post Taping Follow Up

1 37 37 38 35
2 22 21 21
3 14 32 30
4 37 29 35
5 34 38 38
6 37 36 37 37
7 34 33 33 34
8 8 8 9 9
9 35 31 34 34

10 27 34 34 34
11 19 19 30 33
12 16 16 19 23
13 31 30 26 37
14 35 35 40 38

Caregiver Assistance Scale Self-care Domain Standard 
Scores
Case
# Base Line Pre Taping Post Taping Follow Up

1 79.5 79.5 83.2 74.5
2 57.9 56.8 56.8
3 48.6 69.6 66.9
4 79.5 65.7 74.5
5 72.7 83.2 83.2
6 79.5 76.7 79.5 79.5
7 72.7 71.1 71.1 72.7
8 39.3 39.3 41.1 41.1
9 74.5 68.1 72.7 72.7

10 63.4 72.7 72.7 72.7
11 54.6 54.6 66.9 71.1
12 51.1 51.1 54.6 59
13 68.1 66.9 62.2 79.5
14 74.5 74.5 100 83.2


