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Extended Project Exemplar 3 -46/60 A

Treatment of Cerebral Palsy

AOL - Top Level Two is right. There are flaws in the planning process, but student clearly
learned a lot and was aware of issues and how to develop. Plan changes are fairly well
documented and some of the reasoning is sound. Deadlines met. Research logs show
enough evidence about planning changes for L2. OK on choice and independence.
Reasoning behind choice?

AO2 - Agreed. Level Three. Good range of resources and way in which they were
researched. Evidence of genuine independence there. Evaluation of resources very good
indeed, clearly well trained. Research diary invaluable here. Good evidence of process. Very
thoughtful comments on research.

AO3 - Agreed. Low Level Three. A better idea of the journey would have helped. What sort
of base started from? Obviously moving into an unknown area, so quite an achievement.
Really felt that this student had learned a lot on skills front. Presentation evidence very
useful here, presentation well used by both student and assessors. Sound thinking and
focus on skills.

AO4 - Perhaps a little high? Could argue a case for top L2 or bottom L3. Evidence very
good, just needed a bit more on process as well as outcome. Again presentation well used
for illustrating this AO and research diary again vital. Leads on to? Personal development?

General points

Clearly a well trained student. Well aware of what it was all about. Always the right focus on
skills, yet there was real achievement here. Full research diary invaluable-[sample only
shown]. Vital for evidence of AO1, 2 and 4. Different start point from Exemplar 1. Centre
good at standardising. Comments appropriate and always highly objective.
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Name:
Mentor: ADC

Title of Project: To what extent are different treatments effective in
treating children with cerebral palsy?

Evaluation Sheet

What were the
main strengths
and weaknesses
of the Project?

I think that the main strength of my project is that I
have produced a detailed and analytical dissertation,
which directly answers the question in my project
title. Another strength of my project is that I
carefully followed my project plan throughout the
project, meaning that I remained on schedule at all
times and met all of the deadlines set. A weakness
of my project however has been that most of my
sources have been online ones, since I found there
was a lack of books available on the topic at local
libraries. Although I carefully assessed their
reliability before using the information for my
project, reliability of the sources cannot be
guaranteed. Another problem with my project is
that to begin with I spent a great deal of tim#
researching areas not directly relevant to my final
project title, due to realising that my original project
title did not meet the assessment criteria of the
project. This therefore meant that I wasted valuable
research time; although it could be argued that this
additional research did give me a greater overall
knowledge of cerebral palsy.

What new skills
did you
learn/what new
technologies did
vou use?

In my project I learned how to use headings in
Microsoft Word to structure my dissertation. I also
found out how Google can be used for not only
Google search, but Google Scholar and Google
Books as well, which I hadn‘t previously used but
were very useful in my research. In addition to this
I learned how to reference using the Havard system
of referencing, whilst also learning to use footnotes.

In doing the
Project, what did
you learn about
yourself and the
way in which you
learn?

I have learned that my notes are most effective
when using bullet points, as this makes it easier for
me to take in and understand the information. I
realised that note taking involving writing out large
chunks of text was very ineffective for me.
Highlighting important sections of text is another
method that I used when carrying out my research.

Has the Project
helped you in
terms of your
future plans? (eg
study at
university; career
choices; going
into employment)

The Project has helped me in terms of my future
plans which are to study physiotherapy at
university, before hopefully working as a
physiotherapist in a hospital. It is an area of
research that I have found to be very fascinating
and so it has confirmed that a career in
physiotherapy is the career that I would like to
pursue. It has allowed me to get practice at writing




Name:
Mentor: ADC

Title of Project: To what extent are different treatments effective in
treating children with cerebral palsy?

a dissertation, which is a skill that I will require
when studying at university, as well as the ability to
learn independently. Also, I have learned how to
use the Havard system of referencing and to create
footnotes, which I am sure will be great help in the
future when carrying out other research projects. In
addition to these skills I have also gained a better
knowledge of the condition cerebral palsy and the
important considerations for treatment, and 1
believe that this knowledge will be of great benefit
to me in the future when being a physiotherapist.

If you were to
start your Project
again, what
would you do
differently and
what would you
keep the same?

If I were to do the Project again I would ensure that
my project title carefully met the assessment
criteria before beginning the Project, to ensure that
extra and unnecessary research was not done. This
would therefore leave me more time to do the
research needed for my final dissertation. However,
some aspects of my project I would keep the same.
For instance, I would create another project plan
before beginning my research, since this enabled
me to track my progress throughout the research
process, as well as ensuring that I did not fall
behind schedule. I would also attend lots of the
lunchtime sessions on different aspects of the
Project, in the same way that I did this time around,
as I found these to be very helpful, as they gave me
some ideas for my own project.

Any other
thoughts and
comments?

I found the Project to be great for gaining
experience at independent learning which is a skill
expected at university. I found the lack of guidance
difficult to begin with; however I soon developed
greater confidence in my abilities to work
independently.




Extended Project Final Presentation Prompts

Why did | choose this area of research?

@  Cerebral palsy, commonly known as CP, is a condition that | am interested in, however one that
I knew very little about

e |am going to study physiotherapy at university next year, with the intention of a future career
working as a physiotherapist in a hospital

e This area of research will allow me to gain an overview into what CP is and the treatments
available for it, increasing my overall general medical knowledge

How did | develop my project title?

e Did some brief initial research and decided | wanted ¢ look at physiotherapy and cerebral palsy
so came up with the question ‘How does physiotherapy make a difference to the lives of
children with cerebral palsy?’ After a meeting with my mentor | decided that this title was not
specific enough.

e Changed project title to ‘What is cerebral palsy and what physiotherapy technigues are used to
improve the lives of children suffering from it?’ | began to carry out research and found lots of
information about what cerebral palsy was. However when | began to look at physiatherapy
techniques | soon realised that this area of research was not possible for my project, since | was
lacking in the specialist knowledge that a physiotherapist has. Nearly all the materials on the
topic were aimed at qualified physiotherapists and therefore were too complicated for me to
be able to understand.

e Therefore | decided to look at treatments and therapies for CP instead and came up with a
project title of ‘What is cerebral palsy, and what treatments and therapies are available to
children suffering from the condition?’ This project title was much easier to research, however |
found that this question did not meet the assessment criteria for the project, due to the
information being descriptive and not analytical.

e This led me to create my final project title ‘To what extent are different treatments effective in
treating children with cerebral palsy? This title was very appropriate as all of the information in
my dissertation carefully answered this question, and it allowed for a great deal of analytical
content.

What resources did | use?

e Visited the Anglia Ruskin library and found a very useful book on cerebral palsy

e Lots of my research, particularly into the effectiveness of treatments, came from online
sources. For instance, | used online journals, websites, and e-books from Google books. |
found Google books to be a very helpful source as it allowed me to view useful information
from books online, without the need for buying them, which would be very expensive.

® Also bought 2 books from the internet, about cerebral palsy. | found ‘Children with cerebral
palsy: A parents’ guide’ to be the most helpful of the 2 books since it was aimed at a non-
specialist audience and so was easier to understand. The other book ‘Children with cerebral
palsy: A manual for therapists, parents and community workers’ was aimed at a more
specialist audience and included terms which I found difficult to understand.

What did | learn from my research?



Cerebral palsy- movement disorder which causes a person to have difficulty either producing,
preventing or controlling movement. It is due to an injury to the brain before or during birth, or
in the first five years of life.

Hyperbaric oxygen therapy (HBOT) - patient placed in a chamber where oxygen is given under
increased atmospheric pressure. Has been shown by research to be very effective but may have
possible negative side effects from the treatment e.g. damage to the eardrum and blurred
vision

Hippotherapy- the use of the movement of a horse as a tool by physical therapists,
occupational therapists and speech-language pathologists to address impairments and
functional limitations. Supported by research and enjoyed by children, although there are risks
associated with it, e.g. if child falls off horse.

Suit therapy- the use of a suit designed to allow the child to gain better control aver their
muscles by restricting movement of the muscles. It also acts to strengthen the muscles by
providing controlled resistance. There is a lack of research evidence supporting the use of suit
therapy and therefore alternative treatments shouid be preferred in most cases.

Robotic therapy- the use of a robotic device that helps a person learn to control their arms and
legs. The person’s limb is gently guided at the same time as they attempt a specific movement.
There is a lack of research into this therapy currently, however in the future the therapy is likely
to become more widely used.

Physical therapy- has the goal of identifying and treating problems with movement and
posture, or body position. Neurodevelopmental therapy (NDT) seeks to remove infant reflexes
which persist in a child with CP. Physical therapy is widely used and is particularly effective
when used in combination with another treatment. More research is needed however to
investigate the effects of NDT.

What were the strengths of my project?

Produced a detailed and analytical dissertation which met the assessment criteria of the project
Information in dissertation directly answers the question in my project title

Carefully followed my project plan throughout the project and so remained on schedule at all
times, meeting all the deadlines set

What were the weaknesses of my project?

&

Most of my sources | used had been found online, most of which were websites and e-books.
Websites may not always be particularly reliable; however e-books should have higher
reliability since they are information from published books.

Wasted research time due to my original project titles not being suitable, since they didn’t meet
the assessment criteria of the project

What would I do differently if | were to do the project again?

I would ensure that my project title carefully met the assessment criteria before beginning my
research to avoid doing unnecessary research

Attempt to find more books in libraries relevant to my project, since books tend to have higher
reliability than internet sources






























500 word summary

For my project | decided that | would like to look at the condition cerebral palsy (CP). As | have
progressed with my project | have made some alterations to the title, due to my original aims being
unrealistic and unachievable, and have finally decided to use the question ‘What is cerebral palsy
and how is it treated in children?’

| began by researching information about cerebral palsy, ranging from causes and types of CP, to
prevalence and additional disabilities associated with the condition. | found this research to be very
interesting and worthwhile, since cerebral palsy is a condition that | knew little about before starting

on my research.

After completing all of the necessary research into what cerebral palsy actually is, | moved on to look
at treatments and therapies used to treat children with CP. | found this research to be more difficult,
due to the large number of different therapies and treatments on offer to CP patients. | had to
decide on just a few treatments and therapies to investigate, or else the information | collected
would have been too general, and not detailed enough. | believed that it would be better to look at a
smaller number of treatments, however to look at them in greater detail, looking at a number of
sources for each one.

For my research | have used a wide range of sources. | have read two complete books, ‘Children with
cerebral palsy: A manual for therapists, parents and community workers’ by Archie Hinchcliffe, and
‘Children with cerebral palsy: A Parents’ Guide’ edited by Elaine Geralis. | found the second of these
books to be the most useful to me as it gave me a valuable overview of the important issues
associated with cerebral palsy, and the difficulties that the families of a child with the condition have
to face in their everyday lives. Although the first of the books looked closely at treatment,
particularly physiotherapy, a lot of the information was aimed at physiotherapists, meaning that the
information was incredibly detailed and therefore difficult for me to understand.

As part of my research | have also visited the Anglia Ruskin library to search for books relevant to my
research. Although | found a couple of books there of use to me, | discovered that | could not rely on
visiting libraries for the majority of my research. This is a result of my project being on a topic that is
very specialised and not necessarily of interest to the general population. Many of the local libraries
failed to stock any titles that | was looking for, whilst | couldn’t access the Clinical School Library at
Addenbrooke’s due to being under 18. Instead | have used Google books, which was of great help to
me, since it enabled me to access books online that were useful to my project, without needing to
buy them.

[ have now completed my research and have begun writing up my 5000 word dissertation.
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Checklist for mentors of student tasks

Student name _

T

W/beg | Task Completed
15 June | Initial meeting \/
Pack/paperwork given out \/
22 June | Discussion of VTT and submission of VTT -
29 June
6 July Fill in sections 1-6 of PPR
e
Hand back and file VTT
Discussion of time and action plans
-
Fill in sections 7 and 8 of PPR
7 Sept | Discussions of work done so far and check of _
progress 4 /ﬁ
Fill in sections 14-17 of PPR '
14 Sept | Attend mentor-led session on writing up

21 Sept

Completion and discussion of 500 word
summary

28 Sept | Attend mentor-led session on footnoting and
referencing

5 Oct

12 Oct | Give presentation on project so far.

19 Oct

2 Nov Rest of PPR completed
Hand in project by 6 November

TBA Formal student presentations

TBA Moderation and final marking.
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Extended Project Evidence Sheet

Indicate on the chart below where in your project we can find the evidence of each skill (choose the best
examples). Make sure that your references are clear. In addition, remember that there are many skills
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To what extent are different treatments effective in treating children
with cerebral palsy?

I have been researching the effectiveness of various treatment methods available to children with
cerebral palsy (commonly known as CP). Whilst there are a number of different treatments on offer
to children with the condition, I have decided to concentrate on just four, due to these treatments
being commonly used, as well as having been investigated for their effectiveness in numerous
studies.

Hyperbaric oxygen therapy

Hyperbaric oxygen therapy (HBOT) involves the patient being placed in a chamber with increased
atmospheric pressure. They breathe in 100% oxygen through a mask or hood, which saturates the
tissues with oxygen, due to oxygen being dissolved into body fluids, plasma, central nervous system
fluids, the lymph and bone. Oxygen can then be transported to areas where circulation is reduced or
blocked. This allows extra oxygen to reach all of the damaged tissues, resulting in the body being able
to support its own healing process. An increase in oxygen “greatly enhances the ability of white
blood cells to kill bacteria, reduces swelling and allows new blood vessels to grow more rapidly into
the affected areas””.

A study at Cornell University investigated the effects of HBOT on children with CP. Like other
research done in this area has suggested, it was found that after children had undergone 40 one-
hour sess;ons of HBOT they showed “substantial improvements in motor skills, attention, language
and play”.? Dr Tasreen Alibhai suggested that this may be due to the treatment’s ability to increase
blood flow to the brain, which would provide it with oxygen and nutrients, thereby causing brain cells
to “wake up”*, leading to enhanced brain functioning and an improvement in symptoms. She also
brought up that this therapy may bring about reduced inflammation, increased metabolism of cells
and mobilised stem cells from bone marrow. A piece of research by Montgomery and colleagues
(1999), found that children with spastic diplegia given 95% oxygen at 1.75 ATA once or twice daily to
a total of 20 sessions, showed an average of 5.3% improvement in Gross Motor Function Measure
(GMFM), better walking, as well as their parents noting improved alertness and communication. This
research differs from other studies carried out as it gives a quantitative measure of improvement,
whereas usually qualitative measures are used. However, unfortunately, studies which have found
beneficial effects of HBOT could be criticised for not taking into consideration the possible negative
consequences from the treatment. Occasionally ear problems, damage to the eardrum, blurred
vision and claustrophobia can result from the therapy. Some may argue that these risks outweigh the
possible benefits, and that therefore other methods of treatment should be preferred. Additionally,
whilst a number of studies have found beneficial effects of HBOT, there are others which have in fact
found the opposite. For instance, Chavdarov’s study in 2002 found that four of those being studied
suffered “adverse effects”. *

! 1sland Hyperbaric Center, 2009. Frequently asked questions about HBOT. [Online] Available at:
http //www.centrehyperbare.com/en-fag.php [Accessed 2 September 2009].

% alibhai, T. , Hyperbaric Oxygen Therapy: New hope for cerebral palsy and autism. Health Action Magazine,
[Online] Fall 2007. Available at: http://www.hans.org/magazine/249/Hyperbaric-Oxygen-Therapy- New-

hoge html. [Accessed 5 September 2009}
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* Neuman, Tom S., Thom, Stephen R., 2008. Physiology and Medicine of Hyperbaric Oxygen Therapy {e-book]
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Machado (1989) also looked at the effects of HBOT over a ten- year period. Using a similar method to
the research carried out more recently, he treated 230 children in Sao Paulo by giving them 20
sessions at 1.5 ATA daily or twice daily. He reported that there was a “clear reduction” in spasticity in
218 (94.8%) of his patients. This persisted in about 75% of those whom he followed for the next six
months. As well as this, he reported that the therapy brought about an improvement in general
health and attention in nearly the entire group. A criticism of these findings however, is that since
only a “clear reduction” was reported, there were no details of the method used to quantify exactly
by how much the spasticity had decreased. This change may be seen to be subjective, and since
Machado himself was the one assessing the patients, he may have been influenced by his own
expectations about the effects of the treatment. Although the findings of a number of clinical studies
carried out into HBOT are consistent with each other, the methodology used by the studies should
also be carefully assessed. Appropriate and effective randomisation, as well as blinding all of the
participants and investigators to ensure there are no demand characteristics, must be used. Without
participants being randomly assigned to groups, there may be individual differences between the
groups which have caused the difference, rather than the therapy itself. If these measures were not
taken, the data collected may have little validity.

In addition, the Cornell study of HBOT for children with CP by Dr. Maurine Packard looked at the
effects of the therapy on children between the ages of one and five with moderate to severe CP. Her
findings, which were presented in 2000, stated that her research had provided evidence for HBOT
improving “motor skills, attention, language and play”ﬁ; whilst with some of the children an increase
in vision was also recorded. She carried out follow up interviews and found that changes in spasticity
were most likely to fade over time, whereas the improvement in attention, language and play
remained. This introduces another important consideration for CP treatments: improvements need
to be maintained over time or else the individual is not benefiting long term. Many studies into
treatments for CP often only look at the immediate changes observed, without assessing whether
these changes still exist a few months later. If the improvements are not maintained it can cause the
child and their family more harm than good, since the treatment may be giving them false hope.
Parents are then forced to watch their child slowly deteriorating once the treatment period Is over,
causing them great psychological distress.

Hippotherapy

Hippotherapy (HPOT) can be defined as “the use of the movement of a horse as a tool by physical
therapists, occupational therapists, and speech-language pathologists to address impairments,
functional limitations and disabilities in patients with neuromusculoskeletal dysfunction. This tool is
used as part of an integrated treatment program to achieve functional outcomes.”’

Bertoti (1988) investigated the effects of hippotherapy in children with CP with spastic quadriplegia
and spastic diplegia, which involved assessing posture before and after hippotherapy. Like other
research has suggested, the posture after treatment was significantly improved in eight out of the
eleven children. Researchers believe that a walking horse can stimulate the three-dimensional
movement of the human pelvis during gait. The warmth and rhythm of the horse can also result in a
decrease in muscle tone, and help to promote relaxation. A study by McGibbon, Andrade, Widener

> Ibid

® Chico Hyperbaric Canter, 2000. Cornell University Study. [Online] Available at:
http://www.hbotoday.com/treatment/clinical/researchstudies/cornelistudy.shtmi [Accessed 3 September
2009]
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and Cintas (1998} also found that hippotherapy had positive effects on children with CP. They found
that after an eight-week program of hippotherapy, the five children being studied showed a
significant decrease in energy expenditure during walking and a significant increase in GMEM walk,
run, and jump subtest. An increase in stride length and decrease in cadence whilst walking was also
reported. These pieces of research could be criticised however, due to the extremely small sample
size used in each of the studies. It could be argued that looking at the effects of hippotherapy on just
five children is not a valid way of assessing the effectiveness of the treatment, due to the sample not
necessarily being representative of all children with CP, which could mean the findings are not
generalisable.

Casady and Nichols-Larsen (2004) investigated further the effects of hippotherapy on children with
cerebral palsy. Their research differed from other research as in this study, in addition to using
GMFM as a way of measuring performance; the Pediatric Evaluation of Disability Inventory (PEDI)
was also used. The PEDI is used to measure a child’s functional performance in the home and
community in the areas of self-care skills, mobility, and social function. After the hippotherapy phase
there improvements in PEDI total score, PED! social score, and GMFM total score were found,
together with improvements in GMFM crawling/kneeling subtest scores, whereas during the no-
treatment phase of the study there were no changes in function. An important issue is that the
effects of treatment should include benefits to the individual’s everyday life, and not just an
improvement in motor skills. A very small improvement in motor skills may not necessarily always
improve the child’s quality of life, and this is what the majority of the studies carried out have
focused on. When evaluating treatment in terms of its effectiveness, maybe we should instead look
at changes in the child’s functional performance, to ensure that the treatment really is of benefit to
the chiid.

Benda, McGibbon and Grant (2003) found that children treated with hippotherapy showed
improvements in their postural control and symmetry of muscle activity. The control group that sat
astride a stationary barrel showed no significant change, indicating that these positive changes were
due to the treatment. The use of a control group was important in this study, as without it, it would
have been unclear whether the movement of the horse caused the improvement, or whether it was
another factor, such as the children naturally improving due to believing that the treatment would
help them, known as the placebo effect.

Another important consideration in terms of hippotherapy is whether the beneficial effects from the
treatment will be maintained after the therapy is discontinued. Winchester, Kendall, Peters, Sears
and Winkley (2002) investigated this. “Significant improvements in gross motor function were found
and maintained seven weeks after the program ended”®, although they found no improvements in
walking speed. However, only seven children were used in the study, making this an extremely small
and possibly unrepresentative sample. Also, a few studies, such as the study done by MacKinnon and
colleagues, found that there were “no significant effects in the majority of outcome measures™,
demonstrating that research evidence into hippotherapy is not completely conclusive. In addition to
this, many of the studies into hippotherapy have been criticised since it has been claimed that they
“fail to provide a comprehensive picture of the effects of hippotherapy”lo. Scientists have failed to
find ways to measure the impact of hippotherapy in an objective way, so findings from studies into
this treatment are somewhat limited. Unfortunately, as a result of this, many insurance policies do
not cover this treatment, leading to parents having to pay large sums of money for their child to
receive the therapy.

® Burton, G., 2005. Use of hippotherapy with children who have cerebral palsy. [Online] Boyer children’s clinic.
Avallable at: www.bovercc.org/docs/print/EBP_Cerebral_Palsy.doc [Accessed 15 August 2009]

® Blue Cross of ldaho, 2009. Hippatherapy. [Online] Available at:
https //www.hcidaho.com/providers/medical_policies/the/mp 80312.asp [Accessed 15 August 2009]

% hebuse D, Gibb C, Chandler C, 2009. CP Research News. [Online] Cerebral Palsy Institute. Available at:
http://www.cpinstitute.com.au/research/cpresearchnews 090427.pdf [Accessed 15 August 2009]




Although research findings suggest that hippotherapy can bring about improvements in children with
CP, there is the argument that the treatment is not entirely safe for the child, due to the possibility of
the child falling off the horse. However, Nicholas Coyne, EquiTherapy manager and owner of a
hippotherapy centre’s twelve horses claims that there have been “plenty of riders fail or get hurt on
the able-bodied side of this stable, but none on the therapy side”*'. Horses are carefully selected to
ensure that they are suitable for the patient concerned, to ensure that the treatment is as safe as
possible. Although his comments may be based on a desire to assure parents that the treatment is
safe, | believe that the risks associated with hippotherapy are minimal, and that if the treatment is
right for the individual, hippotherapy should be given. Also, children with CP tend to enjoy sitting on
a horse, particularly if they are used to being hospitalised for long periods. The treatment motivates
them, since the child enjoys the experience, and barely realises that they are actually working to
improve skills such as balance and coordination. The child’s enjoyment of the treatment is another
factor rarely considered, and I think that this is extremely important, as without enjoying the
treatment and looking forward to sessions, the child may be suffering as a consequence, even if it
does bring about an improvement in motor skills. Suffering from CP must be hard enough already for
the child, without them having to suffer unenjoyable and unstimulating treatment as well.

Suit therapy

There are various types of suits available on the market, such as the TheraSuit and Adeli suit. A
similar suit had originally been developed by the Russian space program in order to combat the
adverse effects of weightlessness. The suit allows children to “gain better control over their muscles
by restricting movement of the muscles and strengthens muscles by providing controlled resistance
to muscle movement”™,

Research carried out by Euromed (a private clinic specialising in the use of the Adeli suit) on 620
patients found that there was an improvement in 604 cases, when the Adeli suit treatment had been
administered. Of these cases with improvements, 196 experienced a small improvement, 312 had
intermediate improvement, and 112 showed a large improvement. After the treatment more
patients were also able to walk. These findings contrast with those of other research in which the
findings were inconclusive, as no evidence either in support of or against the use of suit therapy was
found. Euromed suggested that this improvement was due to the treatment stimulating the
restarting of the development process of the vestibular system, which combines all other functional
systems of the body, and aids balance and coordination. It's believed that this development in turn
brings about postnatal development of the central nervous system, resulting in the normalisation of
motor development, speech, and cognitive development. Findings also suggested that suit therapy
can cause an increase in speech fluency in CP patients, signifying that an improvement in the
patient’s quality of life would be brought about, since walking and speech are major difficulties
associated with the condition. However, this research was undertaken by a clinic specialising in the
treatment, rather than an independent organisation. This means that the findings may be lacking in
validity, as it is was in the clinic’s own interests to come up with findings that support the use of their
treatment. It is unclear exactly how the improvement was measured, meaning that the data could
have been relying on parents’ observations. If they knew their child was being given the treatment
they may have been expecting the child to make improvements and consequently falsely reported an

' American Hippotherapy Association, 2007. Horse power: When riding turns into treatment. [Online] Available
at: http://www.americanhippotherapyassociation.org/aha_hpot_a_horsepower.htm
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improvement. Alternatively, it could have been the researcher measuring the improvement, and
since they would have known the aim of the investigation, may have reported improvements even
though in reality they didn’t actually exist. Although a very large sample was used for the research, |
still believe that these findings may be unreliable, due to the existence of potential benefits for the
clinic for finding that the treatment brought about an improvement, in terms of great financial and
professional gains.

A pilot test was performed in 1997 by investigators at the University of Minnesota. This study
involved treating six children and adults who either suffered from CP or were stroke victims, over a
period of three weeks. Conclusions were that the treatment was successful and that although the
Adeli suit treatment program is “very intensive and concentrated”, “in the long run, it may prove to
be highly cost-effective””®. The findings from this study vary from other research carried out in the
area, since the study measured the effectiveness of the treatment in terms of cost-effectiveness,
which differs from most other research carried out which tends to use motor skills and speech as
ways of measuring the success of the treatment. This brings up a very important issue associated
with CP treatments: they can be extremely costly to families if they are forced to fund the treatment
themselves, and so cost-effectiveness comparisons should be made between different treatments, to
ensure that cheaper and as effective options are not available. Suit therapy, in particular, is a very
expensive treatment, especially since many insurance companies do not cover it in their policies,
putting a great financial burden on the child’s family.

Dr. Edward Dabrowski at the Children’s Hospital of Michigan investigated the effectiveness of the
Adeli suit on children with disabilities. He used 57 children who all received an hour of physical,
occupational and speech therapy three times a week for eight to ten weeks followed by a four-week
home program. The Adeli Suit was worn for the last four weeks of the therapy program by the
children in the experimental group. It was found that both groups showed improvements and
sustained this, without there being any statistical difference in results between the two groups.
These findings suggest that periods of intensive therapy can lead to improvement; however there
was nothing to suggest that use of the Adeli Suit helped in any way. This implies that the effect of the
Adeli Suit is only likely to be very minor, and not big enough to be a significant change. It could also
be argued that whilst 57 is not such a tiny sample, it still may be too small to produce generalisable
findings. Some other factor, such as another treatment experienced, may have interfered with the
use of the Adeli Suit, causing there to be no benefit from it. I believe it is clear from my research into
this therapy that there is no conclusive evidence to suggest that there are beneficial effects from suit
therapy. However, the majority of the research has been carried out into the Adeli Suit, and not into
a number of other variations of the suit available on the market. These may be found to be more
effective and beneficial to CP patients, if these were investigated to a similar degree to which the
Adeli Suit has been.

Rebotic therapy

In this therapy a robotic device is used to help a person learn to control their arms and legs. The
person’s limb is gently guided at the same time as when they attempt to make a specific movement.
Originally, this therapy was created for the treatment of stroke patients; however since then it has
been introduced to help CP sufferers, as well as for other conditions, such as mulitiple sclerosis,
Parkinson’s disease and spinal cord injury.

In a similar way to the research of Kahn et al (2006), three published pilot studies, involving a total of
36 children, produced results which suggest that children with CP can benefit from robotic therapy.

 Finch, L, 2003, New hope for children with CP. [Online] The Interdisciplinary Journal of Rehabilitation.
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Findings indicated that the therapy heiped the children “reduce impairment and improve the
smoothness and speed of their reaching motions”**. Robotic devices are all based on the same idea
that there is a possibility of helping to “rebuild brain connections”*®, Hermano Igo Krebs, a principle
research scientist in mechanical engineering and one of the leaders of MIT {(a company specialising in
testing robotic devices for movement disorders), also brings up that it's particularly suited for
children with CP, due to children’s developing brains being more plastic than adults’, making them
“more able to establish new connections”*®, An argument against the use of this therapy, however, is
that a very large number of repetitions are required for the treatment to be successful, with at least
400 needed in any one hour-long session, as this “encourages structural and functional changes in
the nervous system.”"” | see would suspect that this would make the treatment repetitive and
unstimulating for the child, therefore meaning that the child may be lacking in the motivational skitls
needed to make the treatment a success. However, research evidence contrasts greatly with this
view, since in an early study done in Europe, “the therapy was rated “excellent” in providing
motivation for carrying out the therapy among a majority of children”*. i find this finding surprising;
although it could be argued that the children were probably only studied for a short period of time,
meaning that they were probably more enthusiastic about the treatment than they would be after
using the therapy for a number of years. The rigidity of robotic control movement may also result in
the gait being less normal, than is found with other treatment methods.

Another study into the effectiveness of robotic therapy for stroke patients was done more recently.
Steven Cramer, a neurologist at the University of California, Irvine, “carried out a study in which 13
people who had suffered a stroke at least three months before, and so were past the time when they
were likely to experience spontaneous recovery, received 15 two-hour sessions with Howard over
three weeks”™. Howard is a prototype device, otherwise known as the Hand-Wrist Assisting Robotic
Device, which assists people in regaining the ability to grasp and release objects. Findings from the
study suggested that after this trial period, the participants’ ability to carry out real-life tasks, such as
gripping a glass or picking up a phone, had “improved by almost ten per cent”?’. Cramer claims this
was due to the robot “instructing the motor cortex in how the movement should go”, through
actively helping the patient to complete the movement. Additionally, it was found that there was a
20 per cent improvement in patients, in a test of manual dexterity, in a task that involved moving
blocks from one side to another inside a box. An improvement in manual dexterity is likely to have a
positive impact on a CP patient’s life, allowing them greater freedom and independence, as well as
reducing the need for them to depend on others for their own personal care. Therefore, these
findings could have important implications for not only CP sufferers, but their loved ones caring for
them on a daily basis. Although this study produced significant findings, a criticism is that the
research was only done with stroke patients. It may not therefore be possible to make assumptions
about its effectiveness for treating CP, based on these findings, due to CP being a completely
different condition, even if there are similarities between them. Robotic therapy may not influence

“ science Daily, 2009. Robotic Therapy Holds Promise For Cerebral Palsy. [Online] (Updated May 21, 2009)
Available at: http://www.sciencedaily.com/releases/2009/05/090520161335.htm [Accessed 11 August 2009]
* Ibid
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Y Hocoma, {unknown year). Therapy information- Lokomat training for stroke patients. [Online} Available at:
hittps://hocoma.picturepark.com/Website/Download.aspx?Purpose=AssetManager&Random=343f9b9f-b9c3-
4420-9a80-
f3c1d9a506c2&RelativeDownloadPath=\181009\7v6x8mnx\1ynwvr2\Therapy Info CP 0705 de en.pdf&mi
me-type=application/pdf [Accessed 11 August 2009]
*® Rehabilitation Institute of Chicago, 2009. Robot-assisted walking therapy holds promise to help maximise
abilities of the 10,000 children born each year in the U.S. with cerebral palsy. [Online] (Updated March 19 ,2009)
Avauable at: http://www.ric.org/aboutus/mediacenter/press/2009/0319.aspx [Accessed 11 August 2009]
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CP sufferers in the same way as stroke patients. Unfortunately, only a very limited number of studies
have been done into the effectiveness of robotic therapy for CP, due to the use of the treatment for
treating CP being only a very recent scientific development.

Another issue associated with robotic therapy which must be considered is that physiotherapists
could find themselves no longer required for treating patients, since the robots would take their
place. However, it must be remembered that physiotherapists also offer emotional help and support
to families, which will never be given by robotic devices. If robots were used more to help with
movement training, this would instead mean that the therapists could have more time and freedom
to concentrate on educating patients on how to live with their disability, as well as how they should
manage pain. In the future it may be possible for CP patients to “have access to entire “gyms” of
therapeutic robots, each for a different part of the body”*, which would change the way that CP and
other movement disabilities are treated. This change could only improve the lives of those suffering
from the condition, enabling them to practise “coordinated and physically demanding movements
such as climbing stairs”?, in a way which is not currently possible.

Physical therapy

“The goal of physical therapy is to identify and treat problems with movement and posture, or body
position””3, A physical therapist works with children to help them develop their motor skills to the
maximum extent possible. For infants with CP, as with other motor disorders, neurodevelopmental
treatment (NDT) is often used. This treatment, also known as Bobath physiotherapy, seeks to remove
the infant reflexes which persist in a child with CP, which would normally disappear in a child without
the condition. The treatment programme consists of the child being positioned passively in postures
that reduce spasticity. The normal stages of development are brought about, allowing the child to
progress from rolling to walking. A physical therapist can also assist the child with learning to use
crutches, braces, splints or a wheelchair if necessary.

Palmer et al (1988) investigated the effects of physical therapy on CP, comparing two early
intervention programs. One group were given NDT, whilst the other experienced a published infant
stimulation program called Learningames. Findings suggested that “there was no motor, coghitive, or
social advantage for infants receiving physical therapy after six and twelve months of treatment, and
that trends favoured the infant stimulation program.”?* However, since the study used a sample of
only 48 infants, the findings may not be generalisable. It is acknowledged by the researchers that
further research is needed before any real conclusions can be made about the effectiveness of
physical therapy. The research also didn’t consider the long-term benefits from the two treatments,
and sc it may be that physical therapy has more long-term benefits than the infant stimulation. The
standard of the physical therapy received by the children is another issue that may have lead to it
appearing ineffective in the study, as the better the quality of physical therapy received, the more
likely the treatment is to have beneficial effects on patients.

Kluzik, Fetters and Coryell found contrasting findings, however. They investigated the effects of
neurodevelopmental treatment (NDT) on reaching in children with spastic quadriplegia (a form of
CP). The WATSMART™ (Waterloo Spatial Motion Analysis and Recording Technique) system was used
to record hand position in three-dimensional space during a simple reaching task, along with using
videotaping. Each participant performed several reaches before and after one treatment session. It
was found that “following treatment, reaches were significantly faster, smoother, and more

“ 1big

2 ibid

2 Geralis, E. & Ritter, T., 1991. Children with cerebral palsy- A parents’ guide. United States of America:
Woodbine House, Inc.

u NCPAD, 2007. A brief history of therapy in the treatment of cerebral palsy. [Online] Available at:
hitp://www.ncpad.org/disability/fact_sheet.php?sheet=119&section=954 [Accessed 8 September 2009}




mature”?. This suggests that the effects of NDT are immediate and only require one treatment
session to take effect. The findings demonstrate that NDT can have positive outcomes in patients
with CP. It must be remembered, however, that only one type of CP was looked at, and so more
different types would also need to be investigated, in order to be able to make assumptions about
other types of the condition, since different types of CP can have very different symptoms.

Fetters and Kluzik’s study supported the use of NDT, although it raised the issue that it may be
needed in combination with another treatment, since in their study it was found that NDT needed to
be used together with practice of reaching tasks, for movement time to show improvement. This
finding suggests that the use of just one isolated treatment will have little effect and that for
improvements to be made, a number of treatments need to be used. A difficulty associated with this
however, is that it places greater strain on the child’s family, both physically and financially, even if it
does bring about greater benefit for the child. A great deal of commitment and motivation would be
required by the child’s family, in order for such a demanding treatment schedule to be maintained.

A meta-analysis performed by Ottenbacher et al (1986) reviewed a number of studies into the effects
of treatment on children with developmental disabilities or delay. In nine of the studies, that met the
criteria set by researchers, a “greater improvement in the motor area was found in children who had
received treatment that utilised NDT techniques in comparison with control subjects”?. A strength of
this finding is that since a meta-analysis was used, research carried out by different researchers is
taken into account, reducing the chances of researcher bias influencing the findings. In this particular
one, there was a series of criteria set to ensure validity of findings, one of these criteria being that
statistical tests had to be sufficient to work out an effect size between treatment and no treatment.
it must be remembered, however, that although this meta analysis found positive effects of NDT,
these effects were still only small, meaning that there is still an element of doubt over whether NDT
benefits patients.

Conclusion

From my research | would conclude that a combination of different therapies will bring about the
greatest benefits. HBOT has been shown to be effective; however there may also be possible side
effects from the treatment. Hippotherapy use has also been supported by research and is seen as
enjoyable by most children, whilst the risk involved I believe is only very small. After considering the
evidence, | would suggest that suit therapy does not have enough evidence to support its use, and
therefore that another treatment should be preferred in most cases. Robotic therapy is a newly
developed therapy for CP and is consequently lacking in research evidence to support the use of the
treatment, however | realise that this therapy is likely to become more widely used in the future.
Physical therapy is the most commonly used therapy and plays a major part in the lives of children
with CP. It is particularly effective when used in combination with another treatment. More evidence
is needed however, to investigate the effectiveness of NDT.

% physical therapy, 1990. Quantification of control: A preliminary study of effects in neurodevelopmental
treatment on reaching in children with spastic cerebral palsy. [Online] Available at:
http://www.phvsica!therapvonline.crg/cgilcontent/abstract/70/2/65 [Accessed 9 September 2009]

26 retters,L., Kluzik,J., 1996. The effects of neurodevelopmental treatment versus practice on the reaching of
children with spastic cerebral palsy. Physical therapy, [Online). 76.n4 (April 1996): p.p346(13). Available at:
http://find.galegroup.com/gps/retrieve.do?contentSet=IAC-

Documents&resultlistType=RESULT LIST&arySerld=Locale%28en%2C%2C%29%3AFQE%3D%28ke%2CNone%2
C40%29effectiveness+of+phvsical+theranv+for+CP%24&ngitCountTme:None&inPS=true&sort:DateDescend
&searcthper:BasicSearchForm&tablD=T002&nrod|d=lPS&search!del&currentPosition-—-l&userGroupName=h
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Glossary

ATA- Stands for atmosphere absolute. 1 ATA is equal to the atmospheric pressure at sea level. It can
be measured using a barometer.

Braces- A form of support that steadies or strengthens something.
Cadence- The beat, rate, or measure of any rhythmic movement.
Claustrophobia- An abnormal fear of being in an enclosed or confined space.

Demand characteristics- May occur in an experimental procedure where participants guess the aim
of the experiment and unconsciously change their behaviour accordingly.

Functional limitations- \Weaknesses of an individual that lead to them being unable to function in a
particular environment.

Gait- A pattern of walking or locomotion.

Gross Motor Function Measure (GMFM) - An evaluative measure of motor function designed for
measuring change in the gross motor abilities of children with cerebral palsy.

Inflammation- The reaction of the body to tissue injury or infection, characterised by reddening,
pain, swelling and warmth, due to increased blood flow in the traumatised area.

Manual dexterity- Involves the coordination of small muscle movements of the hands and fingers.

Meta- analysis- Combines the results of several studies that address a set of related research
hypotheses.

Metabolism- The set of chemical reactions that occur in living organisms which allow life to be
maintained. Metabolic processes allow organisms to grow and reproduce, maintain their structures,
and respond to their environments.

Motor cortex- Regions of the cerebral cortex (a structure within the brain) involved with involuntary
muscle movements.

Neuromusculoskeletal- Describes the interactions between nerves, muscle and the skeleton.

Postural control- The ability to sustain the necessary background posture to efficiently carry out a
skilled task, such as reading or handwriting. It involves having the ability to stabilise the trunk and
neck.

Spastic diplegia- A form of cerebral palsy in which the legs are mainly affected, involving abnormal
stiffness.

Spastic quadriplegia- A form of cerebral palsy in which all four limbs are affected, and in which the
whole body is affected, including the face, arms, trunk and legs. The legs and feet are generally more
badly affected than the arms and hands. it involves abnormal stiffness.

Splints- Devices for preventing movement of a joint or holding in place any part of the body.



Spontaneous recavery- The recovery that occurs as damaged body tissues heal. It would occur with
or without rehabilitation.

Vestibular system- The system in the body which is responsible for maintaining the body’s
orientation in space, balance and posture.

Weightlessness- A phenomenon experienced by people during free-fall. It typically occurs when an
object or person is falling freely, in orbit and in several other unusual situations.
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Session date 17 August 09

Research Dia This is an example of a page
nesearch thary

from my researeh Dliarg.

Resource used coogle search

www.bogerac.om/docs/prmt/EBP Cerebral PaLsg.doc

Brief description of source This source is an article written by qa Y Burton, who is a

physieal therapist. it Looks at the use of hippotherapy with children who have cevebral

palsy, with the use of research evidence.

What was | hoping to find out? | was hoping to learn about how effective hippotherapy has
been shown to be by research studies. ( wanted to know Uf this evidence supports the use of
the therapy with children with CP. | also hoped to learn a Little about the history of the

treatment.

Brief summary of what | have learnt from the source

Hippotherapy has been used in Europe since the 1960°s and in the United States
sinee the 1970's, in combination with traditional treatment strategies

The excitement of working with a horse creates the enthusiasm and motivation
weeded for the child to actively participate in the therapy, Lmproving the outcome of
the therapy

Sitting on a pad vather than a saddle allows the child to better feel the horse’s
movement

Durling the therapy, the child learns to anticipate and make postural adjustments
needed to remain upright

The warmth of the horse as well as the rhythmic movement s thought to be useful
in reducing high muscle tone and promoting relaxation in a vider with spasticity.
During the treatwment, the movement of the horse is controlled by the therapist.

A study done by Bertoti (1988) on children with spastic cevebral palsy showed that
posture was significantly improved in & out of the 11 childrven, who had all
pavticipated in hippotherapy provided 2 times a week for 10 weeks. The children
with spastic diplegiln showed overall improvement while children with spastic
quadriplegia showed wore bmprovement in head tna shoulder alignment. ALl of the
parents and veferring thevapists reported improvements sueh as reduced spasticity
and improved balance.

Mecitbbon, Andrade, Widener and Cintas (1998) Looked at the effects of an g-week
prograwm of hippotherapy on performance on the Gross Motor Function Measure
(GMPM), energy expenditure during walking, and gait pavaweters in 5 children
with spastic CP. All 5 children demonstrated a significant decrease in energy
expenditure during walking and & significant increase in GMPM walk/run/junp
subtest after hippotherapy. A trend towards increased stride Length and decreased
cadence during walking was vecorded.

Sterba, Rogers, France and Vokes (2002) used the GMFM to assess change in 17
children and teenagers with CP (with an average age of 9.2 years) who participaten



in o series of &-week hippotherapy session. Significant improvements in GMEM
walk/run/jump subtest scores were found after 12 weeks of hippotherapy and
significant improvements in overall score were found after 18 weeks of
hippotherapy.

casady and Nichols-Larsen (2004) studied 11 children with CP, aged 2.2-6.2
years. The Pediatric valuation of bisabﬁtltg twventory (PEDI) was used Lin
addition to the GMFM, which measures the child’s functional performance in the
home and community in the aveas of self-care skills, mobility and social
function. The improvements in PEDI total score, PEDI social score, GMFM total
score amd GMFM crawling/kuneeling subtest show a significant treatment effect
after the hippotherapy phase and wo change in function during the no-treatment
phase of the study.

Reliability of source [ think this source should be veliable as it has beem written by a
physical therapist, and all of the information is supported by research evidence from
studies that have been carried out. | cannot, however, be completely sure of the reliability of
the article, stnee it gives no information about ay Burton himself and the experience

which he has with the therapy.

Where next?

Look for another information source on hippotherapy, in an attempt to find out
more about which physieal therapists qualify to carry out the therapy

twould also Like to flnd out about the hippotherapy treatments available in
different countries



Research Diary This s an exanple of a page from
my research diary.

Session date ot Septentber 09

Resource used Physiology and wedicine of hyperbaric oxygen therapy
BY Tom S. Neuman, Stephen =, Thom
Published by Sawnders on June 5, 2008
Pages 466 to 468

Brief description of source This book describes how recoverly can be helped through hyperbarie
oxygen therapy. (t provides evidence-based, practical, useful information for anyone involved
bn hyperbaric oxygen therapy. it presents research evidence to support the effectiveness of HBO
therapy, as well as looking at possible side effects.

What was | hoping to find out? | was hoping to find out about the findings of a nuumber of
research stuolles carried out into the effects of hyperbaric oxygen therapy (HBOT), as well as the
methods used to come up with the results.

Brief summary of what | have learnt from the source
Sumwmary of clinical evidence for the use of HROT:

- Machado (1989) gave 220 children with CP 100% oxygen at 1.5 ATA for 1 hour
once/twice daily to a total of 20. He found that the outcomes of HBOT were
reduced spasticity, improved attention, and reduced convulsions.

= Montgomery and colleagues (1999) used 25 childven aged z-g years old with
spastic diplegia and gave 95% oxygen at 1.75 ATA for one hour once/twice daily
to a total of 20. tt was found that GMFM (gross motor function measure)
nerensed by 5.3%, they showed better walking, and parents noted tmproved
alertness ano communication,

- Collet and colleagues (2001) used 111 children ageo between 2 and 12 years old,
and gave 1 group 100% oxygen at 1.A5ATA compared to 1.3ATA air in the other.,
Both groups were given 1 hour daily sessions, for a total of 40 sessions. tt was
found that GMFM (gross wmotor function measure) Lproved about 2% in both
groups and there were no differences tn newropsychological outcomes.

= Neubauer (2001) used about 250 children aged & weeks to 14 years old. They
were given up to LEATA 100 oxygen for 1 hour. 90% weve found to have
tmproved SPECT (single-photon emission computed tomography) and parental
ratings of function.

- Chavdarov (2002) used 50 children with various types of CP. They had 1.5-
LFATA for 20 minutes daily to a total of 20. 4 were withdrawn with adverse
effects; however there was tmproveo wotor function in 12% and improved mental
function in &%.

Reliability of source 1 believe that this source will be veliable as the book has been written by
“nternationally recognised Leaders in hyperbarle oxygen therapy research and practice”.

Where next?
= lam golng to revisit the book ‘Children with cerebral palsy- A parents’ guide’ to
look again at physical therapy, occupational therapy, and speech and language
therapy.



Plan for dissertation

Introduction

Hyperbaric Oxygen Therapy (HBOT)

What is HBOT?

Cornell University study (Alibhai, T), Montgomery and colleagues, negative
side effects

Machado, methodology

Cornell University study ( Packard, M), long term effects

Hippotherapy

What is hippotherapy?

Bertoti., McGibbon, Andrade, Widener and Cintas, sample size

Casady and Nichols-Larsen (PEDI), everyday life effects

Benda, McGibbon and Grant, control group

Winchester, Kendall, Peters, Sears and Winkley, MacKinnon and colleagues,
difficulty measuring effects

Safety, enjoyment

Suit therapy

What is suit therapy?

Euromed, problems with reliability

Pilot study at University of Minnesota, cost-effectiveness

Dr Edward Dabrowski- Children’s Hospital of Michigan, generalisability

Robotic therapy

What is robotic therapy?

Published pilot studies, motivation and enjoyment

Steven Cramer, manual dexterity, only done with stroke patients
Effects on physiotherapists and lives of CP sufferers

Physical therapy

What is physical therapy? NDT?

Palmer et al, long term benefits, standard of physical therapy received
Kluzik, Fetters and Coryell, research into different types of CP

NDT and use with another treatment, burdens on family

Ottenbacher et al- meta analysis

Conclusion



Evaluation of my research

I think that my research into the effectiveness of treatments for children with cerebral palsy has
been very effective, as | believe that | have produced a detailed and analytical dissertation, which
carefully follows my project title. Unfortunately, the majority of my sources have been online ones,
due to the lack of books available on the topic at local libraries. However, for all of the websites used
I have carefully considered their reliability before using them, and in most cases these sources have
been written by experts or physical therapists that are likely to be a reliable source, due to them
being knowledgeable of the area. | have also used a lot of e-books, particularly from Google books,
as this has allowed me to access pages from books that are relevant to my research, without
needing to buy the books.

A particular problem that | have had with my project is that to begin with | spent a large amount of
time researching what the condition cerebral palsy actually is. However, after beginning to write my
dissertation | realised that | would have to omit this section, due to the content not being analytical,
and so not meeting the assessment criteria of the project. Therefore this meant that | wasted
valuable research time researching a topic not directly relevant to my dissertation, even though it
did increase my overall knowledge of what cerebral palsy is. If | was to do this project again, | would
ensure that my project title carefully met the assessment criteria before beginning the project, so
that extra and unnecessary research was not done.



CONTACT US

WWW.0Cr.org.uk





