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Abstract

Introduction. Movement dysfunction is referring to more than one specific
diagnosis, including cerebral palsy, head injuries, Down syndrome, Spina Bifada and other
movement related disorders. Move (movement opportunity via education) is a
rehabilitation method based on motor learning aiming to train movement disorder patients
to gain their basic movements and motor abilities , the Aim of this study was to evaluate
the effect of MOVE methodology in Rehabilitation on rehabilitation outcome of
Movement dysfunction children . Methods: Retrospective analytical observational study
was used to investigate and review all the rehabilitation files (n=80) from MOVE three
centers, Jericho, Yatta and Idna (2012 — 2020) in west Bank. Baseline and follow up
assessments were investigated and analyzed, using MOVE assessment form that includes
16 functional items, scores are based on points scale, and 4 functional categories,
representing the different functional abilities of the children at baseline and follow up.
Results: Eighty files were detected. 50 files had pre and post assessments, 36.3% were
spastic quadriplegia CP, 27.5% were Psychomotor delay, 17.5% Diplegia, 6.3% were
Microcephaly, 5% Downsyndrome,2.5% were Spina bifida and 1.3% had Brain atrophy.
52.5% were males and 47.5 % were females, average age of participants was 11.26,
average length of stay in the rehabilitation program was 26.38 months. All domains of the
16 functional tasks showed a statistically significant improvement between baseline and
follow up (p <0.05) Most improved domains were sitting to standing and standing to sit
and walking forward. Least improvement was standing still, pivoting during walking, and
movement in sitting position. Most improved diagnosis was Traumatic brain injuries,
Down syndrome, microcephaly, and Diplegia, and least improved diagnosis were Spina

Bifida and brain atrophy. Improvement was positively associated with the age and the



length of stay in rehabilitation. Other variables like gender and demography were not a
significantly associated variable with improvement (P >0.05). Conclusion MOVE is an
effective functional rehabilitation approach in movement disorders children, further
research is needed to investigate a comprehensive measurement that covers all areas of
physical function & ADL’s (activities of daily living). and compare MOVE efficacy versus

other rehabilitation techniques.
Keywords

Movement disorder, Cerebral palsy,, MOVE, outcome measures, school age, functional

activity
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1.1 Introduction

Movement disorders points to a neurological dysfunction, a condition with voluntary or
involuntary abnormal dexterity, decreased or slow movements, loss of coordination,
repetitive involuntary contractions, and ataxic movements (1) Movement disorders points
to a neurological dysfunction, a condition with voluntary or involuntary abnormal
dexterity, decreased or slow movements, loss of coordination, repetitive involuntary
contractions, and ataxic movements. Movement disorders points to a neurological
dysfunction, a condition with voluntary or involuntary abnormal dexterity, decreased or
slow movements, loss of coordination, repetitive involuntary contractions, and ataxic
movements. These complications can affect any part of the body, limbs ,face, neck, trunk
due to spasticity or flaccidity in children with movement disorder that are related to basal
ganglia or extrapyramidal and pyramidal tract diseases (2). 37.1% of all individuals with a
mobility disability in Palestine require physiotherapy, 24.0% require bathing aids, 23.5%
need an electric wheelchair, 22.7% require occupational therapy, and 21.0% require
walking aids such as a walking stick or walker (PCBS,2011). (3) Movement dysfunction
could be found in Down syndrome, traumatic brain injuries, hydrocephaly, and Spina
Bifida. Movement disorder is a neurological condition that damages pyramidal and
extrapyramidal tracts that controls voluntary and involuntary movements, it may be
manifested as Ataxia, dystonia, essential tremors, spasticity tardive dyskinesia, some of
these classifications or disorders whether progressive or non-progressive, hinders

functional mobility affecting balance, postural stability and movement as a whole.

Cerebral palsy (CP), is a one-time irreparable damage to the brain lesion that
affects the movement ,developmental milestone, balance and posture causing disability of

an on-going development of secondary complications that influences the function which
2



allows independence (4)(5).The different clinical types of CP are Hemiplegia, bilateral
hemiplegia, Diplegia, dyskinesia, ataxia and mixed type, all ranges from mild to severe(6).
Prevalence in Israel was 0.8 per 1000 live births. two to one in 1000 between Arabs and
Jews and was highest in the south (Bedouins)(7). Most children with CP have further
conditions, diseases along, such as epilepsy cognitive delay(8)(9), secondary
musculoskeletal complications ,sensory ,and communication problems (10). Usually, the
most prevalent motor disability is Spastic CP affecting 80% of children with neurological
deficit. It can also result in marginal problems and complications (11). Mean while in
Palestine, Palestinian central bureau of statistics has declared in 2019, that in Palestine
21% of the population are suffering from different types of disabilities, in which around

20% of them are under the age of 20 years old ( 65).

Physiotherapy is one of the major rehabilitation professions in the holistic
rehabilitation approach to improve functional abilities and support health in different
aspects of life, physically, emotionally, and cognitively with social relations and
independence (50) .Optimal outcomes are seen if early and intensive interventions are given
through teamwork that involves entire aspects of management programs tailored to the
child’s goals. It includes assistive aids, different therapy approaches, surgeries, and
management of related status. Progression of care for adult patients becomes hard as they
age and it gets difficult to carry out activities of daily living (ADL’s) due to the lessening

of social services and caregivers (12)(13).

Context therapy approach means adapting the task to the child’s ability rather than
improving the functional ability to the specific task(14). It is a top-down approach

identifying the problem and accordingly designing a goal and treatment protocol, focused



on activity and function. The therapist adapts the features of the task and/or the
surroundings which enables the child to practice the act that was difficult to perform earlier

(15).

Management of cerebral palsy is a Multidisciplinary approach, regarded nowadays
in health systems. Additionally, essential for CP rehabilitation perspective. CP
rehabilitation is an intricate procedure pointing at guaranteeing better quality of life for the
family and child. It is a holistic approach considering all aspects whether physical, social,
or environmental as well as a unification of restoration, pedagogy, and awareness. This
holistic approach is recognized by the World Health Organization (WHQO) under the
International classification of function (ICF) International classification of function-child-
youth (ICF-CY) to have a common language internationally among the health

profession (16).

Multi-interdisciplinary is family involvement with the therapists, to join forces for
the benefit of the child, and the enrollment in the program based on the child’s
requirements. Transdisciplinary is a new method combining multi and inter disciplinary for
a better outcome and self-fulfillment for the utmost long term active ongoing rehabilitation
for CP. It is an integration which breaks down the partitions between the standard
disciplines and sorts out learning and teaching around the establishment of meaning in the

circumstances of real-world difficulties or issues (17).

Occupational therapy is a part of rehabilitation team and its role is mainly to enhance
ADL’s through core stability exercises that improve sitting balance to meet the function of

dressing for example (51).



Whereas the PT work is more physical ability in enhancing the mobility and
capability to walk and performing different levels of functional tasks. Both professions are
important collaborators in the treatment and rehabilitation of CP patients to address the

patient’s needs around the lifetime (18).

MOVE was introduced or established in Palestine around 2009 within the
municipality facilities in Halhool & Beit Fajjar, Jericho ,Yata and Idna. Even though the
neurological pathology isn’t progressive, the orthopedic complication itself is progressive
and affects the ability of the CP children to progress, and in so many cases they lose their
functional achievements when their functional status can’t meet their growth requirements
anymore. Due to the neurological dysfunction and progressive secondary complications, it
makes walking less efficient (19). MOVE is one of many approaches used to improve the
functional abilities for children with neurological disorders that has caused mobility

restriction due to the ongoing progression of complications as they age (18).

1.2 Problem statement

Rehabilitation approaches are well documented and investigated in terms of
outcome, and effectiveness, MOVE rehabilitation approach, is relatively new, taking into

consideration that it has started in 2009 in Palestine.

MOVE rehabilitation outcome, and effectiveness had not been thoroughly
investigated, which leaves a gap of information about its outcome in rehabilitation of

movement disorders.

Evaluating the MOVE approach in this study will allow us to highlight the

effectiveness of this approach and the factors associated with children’s functional



improvement. Since MOVE approach is away from developmental approach more toward
functional model with special education and pediatric therapy. Movement opportunities
via education (MOVE) approach, suggested therapy protocols in sitting, standing,

walking, and transferring.

1.3 Study Objectives

e To investigate MOVE approach rehabilitation outcome to consider as an alternative
approach
e To investigate the factors associated with rehabilitation outcome among children

treated by MOVE approach.

1.4. Study questions
By the end of this study, it is expected to answer the following questions

e what is the MOVE approach rehabilitation outcome?
e what are the factors associated with rehabilitation outcome among children treated

by MOVE approach?

1.5 Study Rationale

This study will explain MOVE in all its domains and categories with the different levels
that describes the development of the disabled children treated by this rehabilitation
approach. that may promote therapists to consider this approach if it proves its
effectiveness, and it will help families to continue rehabilitation of their children whom
they care for them reaching their maximum functional level potential. Since MOVE
approach is away from developmental approach more toward functional model with
special education and pediatric therapy and it is for children with learning and physical

difficulties attending a school for special needs. It’s a holistic approach that combines
6



Bobath approach, Context therapy, Motor learning and the assistive devices with orthotics

needed for prompts.

To date, the analyses of MOVE approach in Palestine has not been done to justify the
effectiveness of this approach on children with movement dysfunction nor has it been used
as an outcome measurement to study the outcomes of the functional abilities to those

treated with MOVE approach.



Chapter Two

Review and related literatures

2.1 Theoretical Back Ground

2.2 Similar Studies



2.1 Theoretical Background

2.1.1 Introduction

MOVE is a lifestyle methodology that helps children and adults with severe physical disabilities to
gain their basic movements by being taught motor functional activities to enable them to sit, stand,
walk, and transfer, to integrate in normal daily living within family and community. (MOVE
manual, 2008) It is a Trans disciplinary approach, top-down shaped plan to evaluate and estimate
total motor ability. It teaches skills to implant habits for practical movement.(5) MOVE is an
approach of an ongoing process, designed to serve throughout the rehabilitation, from planning to
implementing, analyzing, and tracking. It is an approach to transfer the individual into a dignified

and independent individual in the family and society (6).

The idea of such methodology became evident when non-ambulant students’ skills
were less at graduation than when entered at age 3. Studies were made to learn throughout

the day the defaults or the areas that brought the regression of the students (19).

The reasonable outcome was to merge education with care that needed so much
attention. After interviewing caretakers /parents to check out the expectation and
involvement of their disabled throughout the day within the home and community
environment. MOVE has 6-step process that involves a functional mobility assessment, a
family interview to determine priorities, and a framework for preparing and implementing
intervention, as well as a collaborative team approach (parents, infant, and professional
staff). The 6 steps of MOVE are, 1) Assessing the team tests the functional ability of the
child using the Top-Down Motor Milestone Test (TDMMT) 2)Tailoring goals conducted
with the family priorities 3) Task analysis, depends on family needs to establish functional

activity accordingly 4) measure physical support needed in order to facilitate participation



in the activity (which body part, type and amount of support and position of support) 5)
reducing physical support when the child’s activity and ability to participate increases. 6)

teaching the skill which means practice the activity as a function in daily life (20) .

2.1.2 Common movement dysfunctions managed by MOVE

Cerebral palsy (CP) is one of the major movement dysfunctions managed by
MOVE, it is a result of brain injury during development before birth, during delivery or
(52). It causes physical impairment and is a major disabling movement disorder, affecting
the muscles and can be in one or more parts of the body. It also may disturb balance,
posture, coordination depending on the area of damage in the brain (53) is non-progressive
permanent long-term damage for life, it can be managed with therapy, assistive device
technology, surgeries, and medication to provide an independent and quality of life to the
patient. The cause may not be obvious but risk factors of CP include pregnancy infections,

preterm birth, difficult delivery, and 2% can be genetic cause (Sankar and Mundkur 2005)

Down syndrome is another major movement dysfunction targeted by MOVE, it is
genetic disorder of chromosome 21 that causes physical developmental changes and
intellectual abilities that is most common as well as specific facial features. They can also
develop heart problems hearing and pulmonary disorders. Weight gain is another common

feature that down syndrome patients develop (18) .

Psychomotor delay it is also addressed as global developmental delay for more
than two domains, such as motor, ADL’s language, and speech, social/personal and
cognition. It affects communication skills social interaction cognitive and or behavioral

skills. Intellectual function, learning difficulties which will be more obvious in school

10



years. Psychomotor delay can be a result of attack to the brain from infection meningitis

and as viral attacks (18) .

Microcephaly is an inborn defect where the head circumference is small and the
brain is underdeveloped. It can be a result of a mutation, toxins, radiation and or viral
infection (18) .And Macrocephaly which is a term for enlarged head circumference, can
be benign or a cause of underlying neurological problem either genetic or injury to brain
like tumor ,bleeding ,hematoma again depending on the area of damage (18). and both

dysfunctions are managed by MOVE approach.

Muscular dystrophy is a common movement dysfunction that MOVE includes in
its approach, it is a lack of dystrophin which affects the myofibers of the skeletal muscles
and Muscular dystrophy is a mutation of gene that is inherited and diagnosed between ages
3-6, all 30 types are classified into nine categories (55). It is considered a progressive
disease-causing weakness and deterioration of muscle mass. It makes functional activities
difficult such as walking and transferring leading to regular falls. The most difficult and
deadly type of muscular dystrophy is Duchenne (56).It is essential like any other motor
dysfunction disabilities to provide the patient with the appropriate assistive devices and
orthotics with specialized rehabilitation program to prevent and lessen the complications

that arises (21).

Spina bifida which is a neural tube defect that happens in any part along the spinal cord. It
is believed to be genetic hereditary and or environmental(57) Most can live a normal life
and do well in school even participate in sport. There are more than one type of spina
bifida occulta, (hidden) closed neural tube defects, meningocele. (protrusion of the

meninges through a gap in the spine due to congenital defect, myelomeningocele also
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known as(neural tube defect ) last two can be grouped under spina bifida cystica.in the
literature 8 week progressive resistive exercise improved functional outcome such as
walking and endurance in terms of contracture improvement there was a moderate
response to sustained stretching ,the literature also is emphasizing the improvement of the
children with spina bifida who are provided with rehabilitation to a better outcomes of

functional abilities (58).

Traumatic brain injury Is a hit to the head that can cause mild concussion to
severe permanent brain damage. Relative to the area of damage is the physical movement
dysfunction .Early intervention post injury and early rehabilitation in the facilities advance

functional improvement in moderate to severe contrast to normal care (2).

2.1.3 Common secondary complications

Movement disorders are a group of neurological conditions that cause motor flaws which
may result in complications. such as Spasticity which is a manifestation of an upper motor
neuron that damages pyramidal and extrapyramidal pathways. It is believed to hinder
voluntary motor control and raise energy work. Moreover, it inhibits muscle elongation
throughout development that causes secondary complications which develop skeletal
malformation leading to deformity of posture. As well as club foot deformity varus/valgus
may develop due to spasticity or flaccidity, contracture and weakness .The contractures
and joint abnormalities in return affect many functions such as gait (22).In addition hip
displacement is the second most prevalent problem developing in neurological disorders

(23). Balance is another familiar problem in traumatic brain injuries CP (24).
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2.1.4 Common treatment approaches in management of movement disorders

2.1.4.1Bobath

It is named after Berta and Karel Bobath, Berta was a physiotherapist, and her
husband was a psychiatrist/neuropsychiatrist. The Bobath concept is made up of three main
parts: i) Clinical reasoning, ii) functional movement analysis, iii) facilitation. Before
Bobath approach was developed therapist used to do stretching, splinting and surgery
which was the typical way of interventions. Their approach gave a new concept that
considered children with CP struggle with upright position against gravity and motor

control (25) .

Atypical tone and reflexes observed in CP impede with the maturing of
equilibrium and righting responses, which are basic for the development of motor abilities
and normal postural reflexes.It underlines two aspects crucial for enhancing motor regain
post brain damage. Postural control and functional performance ,dexterity of movement

coordination as well as sensory input for motor learning (26).

2.1.4.2 Functional Motor Learning

Motor learning is a complicated process that includes gaining a new permanent
skill through repeated exercises of a certain task or movement until it reaches into
automatic action. There are three stages in which a movement becomes a gained skill.
Cognitive(planning, how to do the task )Associative (practice, tuning consistency, how
well the task is done)Autonomous (automatic, the task is mastered no need to think about

executing it) (59). Physiotherapist have a major role in motivating motor learning whether
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through repetitive exercises or merging technology, like Nintendo Wii, gait trainer

,supported gait trainer ,virtual reality, Walk Aide(27) .

Considering children with movement disorders/CP reach 90% of their gross motor
capacity steadily by age 5 with peak capacity around age two (5). Assuming that the first
two years are crucial stage for development of the corticospinal tract , therefore it’s an
important period for enhancing end results (28). Well-functioning CP children benefited

better in gaining from motor learning approach in executing functional mobility (29) .

2.1.4.3 Stretching exercises.

CP which is an anomaly to the brain lesion that is stagnant results in muscle
fibrosis, atrophy and an ongoing, shortening. Moreover ,there is an absence of muscle
development .the active shortening of the muscle is usually treated with different
approaches ,like passive elongation, orthotics ,fixation and medication for spasticity. In
time, contractures are developed if the conservative treatments failed to help preserve the

muscle length, ending up to surgery solutions (60).

Varied aims of these types of therapies is to keep up and improve range of
motion(ROM)at the joint to better the gait pattern and to enhance functionality .Stretching
exercise or elongation can be hectic painful and time-wasting to the children, the families
and the therapist .In order for an alteration of muscle length to take place there are many
factors involved ,like the contractile tissue the connective fibers in the muscle the tendon
and their mechanical properties .rather shows productive results in ROM but not in gait
pattern nor speed not even in gross motor function. The alteration(adaptation)of the
muscle and tendon is not noticeable nor present after stretching. Besides there is little

verification to aid functional development. Regardless stretching is abundantly used (30).
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2.1.4.4 Strengthening

According to research strengthening exercises for CP becomes more effective when
performed three times a week for long session periods (40-50 minutes). Significant
progress was seen in specific muscles related to strength in children compare to adults,
better gait performance not endurance. More research is in need to find out the benefit of

strengthening exercise on total motor activity (31).

Recent studies show that functional power training improves walking abilities and
strength. It is a targeted, progressive and high velocity, walking and sprinting exercises that
made the difference, with extra weight added to the training program consequently
guaranteeing sufficient power to the strengthening exercises. (61,62) younger the children,
the better muscular and neural plasticity, therefore higher sensitivity to motor coordination
which consequently improves their sprint ability, strength and endurance. It is also
suggested to aim at the plantar flexors in the training program which might enhance gait

and sprinting abilities (32).

2.1.4.5 MOVE Approach

MOVE program is multidisciplinary approach that integrates parent/and or carers in
the involvement of treatment protocol and this incorporation shows effectiveness of
MOVE in improving function (33). MOVE was developed to target children with physical
and learning disabilities. It is a multi-disciplinary top-down approach. It is designed to
teach motor functional skills to enable them to integrate in home and community and
improve their independence in sitting, standing, walking, and transferring. The MOVE

philosophy was well aware that carers and the person with disability is the one who
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knows best for contouring a program that fits their needs based on motor learning “the
acquisition of new skills with practice.”(34) It is a lasting change in the competence of
movement. Motor learning is an acquired skill that has autonomy rather than reflexes or

neuronal modification.” Practice makes perfect” (27) (35).

Choosing the proper activities was the essential part to reach to independence. The

activities were task oriented that initiated 16 categories (A-P)
A. Maintain asitting position
B. Move while sitting
C. Standing

D. Transition from sitting to standing Transition from standing to sitting
Pivot while standing, G Walk forward Transition from standing to walking, |
Transition from walking to standing Walk backward Turn while walking, L
Walk up steps Walk down steps,N Walk on uneven ground, 0 Walk up slopes,P

Walk down slopes. with four levels of success.

e Level I: Minimal care without hoisting, the child will be able to
walk 100 meters with either gait-trainer or both hands held. Wheelchair for
distances outdoor.

e Level II: Minimal care without hoisting with minimal assistance in
maintaining his/her balance & walking 3 meters. Wheelchair is needed for
distances above 3 meters.

o Level I11: Skills decrease pain and joint distortion. healthier bones

and better function of internal organs .
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* Graduate level: Independent mobility indoor minimal assistance outdoor in society.
Reaching this level enables them to develop motor skills in other programs and will never
need a wheelchair (19) .

MOVE also has 6-step process that involves a functional mobility assessment,

A family interview to determine priorities, and a framework for preparing and

implementing intervention, The 6 steps of MOVE are

1. Testing The team tests the functional ability of the child using the Top-

Down Motor Milestone Test (TDMMT) .

2. Setting goals Tailoring goals conducted with the family priorities

3. Task analysis, depends on family needs to establish functional activity

Accordingly.

4. Measuring prompts measure physical support needed in order to Facilitate

participation in the activity.

1. Reducing prompts physical support when the child’s activity and ability to

participate increases.

5. Teaching the skills which means practice the activity as a function in daily life (19).

2.1.4.6 Splinting and orthotic in CP

Earlier studies have reported that normal kinetic and kinematic characteristics
during typical gait. They agree that the symmetry of the ground reaction force (GRF)
comparative to the joint is lead in generating controlled, energy-saving gait. Although, in
pathological gait it is seldom attainable. Ankle-foot-orthosis (AFOs) in CP and movement
disorder children are widely advised to lessen energy use. Studies show progress in definite
gait specifications, but not all in unison as to which specifications due to dissimilarity in
research designs. It is not a similar dysfunction therefore differentiating gait patterns with
AFO’s naturally will result in different variables. It might as well be the absence of ankle-
foot orthoses-footwear combination (AFO-FC) adjusting, that can affect the biomechanics
of the lower limb and consequently the gait pattern and performance (36) .Heel height has

an important impact in the alignment and biomechanics of the foot as a result to ensure the
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calculating, adjusting, and aligning the AFO-FC. It enhances the gait cycle to influence the
GRF and have better management in extension and flexion of the knee joint. lack of
adequate research in this area makes it difficult to apply it clinically. Therefore, it is
advised to mention all details of the AFO and the footwear used in any research to rule out

apparent results which can be referred to therapy practice (37) .

2.2 Similar Studies

Barnes and Whinnery (2002) conducted a study on MOVE with 5 preschool-aged
children with various disorders. The age range was between 3-9 years old. Four of which
improved walking abilities or maintained in the first year of intervention. Two of which
developed to walking independently, without support. A 3-year-old girl with cerebral palsy
post enrollment to MOVE a period of one year as indicated in the study acquired walking

more than 100 steps on a gait-trainer (32)

A quasi-experimental study conducted by Van Der Putten 2005 . Evaluating the
“Mobility Opportunities Via Education” curriculum with children with profound intellectual
and multiple disabilities .44 children were recruited with multiple disabilities with age
ranges from 2 to 16 years old, average age 9.36 in a 12-month program ,32 of which were in
the experimental group and 12 in control group. Pre and post tests were used (TDMMT)
top-down motor milestone test that 63% of the children in the experimental group who
received concentrated (focused) activities showed significant improvement whereas no

significant improvement was achieved in the control group (38)(39) .

A yearlong pilot study was done in 2005 in movability program applying MOVE
curriculum in a 5 special education classes on 39 children between the ages 3.5 -13 with

severe various disabilities. ROM, developmental motor level, and functional mobility were
18



assessed at baseline and at 12-month post intervention. An individual program was tailored
to each child in the classroom by the physiotherapist and the teacher on MOVE curriculum
and a 2-4-hour session per week was followed with no additional treatment related to
therapy. An increased functional mobility resulted in sitting, standing, and walking in
majority of the children, with loss of function in those who had medical problems
throughout the year of study. As a clinical importance ,MOVE curriculum is a an effective

rehabilitation methodology to apply at school context (40).

The similar studies were all experimental studies where they all applied MOVE
approach to children with severe disabilities .\Van Der Putten,Whinnery and Barnes and
Low S A. agree on MOVE as an alternative approach to be considered . Since to date
almost no research has been done not analytical nor experimental in Palestine to consider
its holistic approach rehabilitation outcome that involves the environment, focused
activities, motivation and opportunities to practice new skills. Up to this point, those were
almost the only studies (2002, 2005) found for the application of MOVE approach
internationally .This retrospective analytical study showed significant improvement in
most of its categories which makes it an approach to consider in Palestine in all schools for

special needs.
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3.1 Introduction

This chapter focuses at introducing the sampling method of the data collection,
inclusion exclusion criteria . methodology, tools of data collection and in the statistical

analysis.

3.2 Research setting
This research has been conducted in Palestine, In 3 centers applying MOVE approach,
located in Idna (south west Hebron). Yatta (south Hebron. and Jericho. those places were

chosen because they are the only canters available and still open and apply move till today.

3.3 Sampling and population

3.3.1 Sampling method

All files of MOVE patients were screened, from 2012, up to 2020, where 80 files

were screened, 50 files had both baseline and follow up assessment.

3.3.2 Sample size

All available files were screened.

3.3.4 Exclusion criteria

e Patients treated by other approaches such as Bobath, functional motor learning,

e Absence of reassessment
e Patients who dropped MOVE approach treatment between 2012-2020

3.3.3 Inclusion criteria

e All Participants with Files treated by MOVE approach.
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Exclusion
(30)

Inclusion

(50)

Jericho Yatta Idna Jericho Yatta Idna
(14) (21) (15) (5) (7) (18)

why? Why?

Discharge/graduation

No

Left MOVE
center

(16)

Still in center

assessment
(50)

reassessment

(3)

(11)

Figure 3.1 Inclusion and exclusion process

3.4 Methodology

3.4.1 Study design

Retrospective analytical observational study was conducted to analyses MOVE
assessment sheets, it was adopted as this design allows us to investigate effectiveness,
without exposure to patients, in the COVID19 era, where exposure to patients and follow
up may be restricted and hindered by social distancing restrictions. Retrospective analytical
studies are considered a valuable design of research of outcome of previous interventions
using files of patients, it is fast and cheap, with draw back and disadvantage of lack of
possibility to track information that was reported in the file, in this type of studies

investigators use data collected in the past to inform a current research question (64).
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3.4.2 Study tools
A Data collection sheet was developed to match the information and assessment finding

provided by the MOVE approach (Appendix 1), which included.

e Level of functional ability (categories)

e score for each one of the 16 functional tasks abilities
e Age

e Diagnosis

e length of stay in between the baseline and the follow up assessment.

3.4.3 Data collections procedure.

After getting the Approval of the physiotherapy department, and the approval of
Qader organization (responsible for MOVE centers) a screening process and data
extraction and capturing was performed between the periods of February 2021- to end of

May 2021. All participants’ files were electronically captured later for analysis.

3.4.4 Statistical analysis

Data was statically analyzed using SPSS version 22. Descriptive statistics of mean,
median, STD was used to present the characteristics of the sample, mean difference in
between nominal variables like gender and areas were analyzed using independent sample t
test, improvement in between baseline and follow up was analyzed using paired sample t
test , correlation Pearson was used to analyze the association in between total MOVE score

and continuous variables like age and length of stay, P value was set as (p < 0.05)
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3.5 Ethical Consideration

As this is a retrospective descriptive study that was based on medical files only there was
no need for ethical clearance certificate. But despite that the researcher is committed to the
anonymity of information and data of the participants, and there was no use of names of
the children and codes were used in the analysis, and the researcher is committed for the

use of data only.
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Chapter Four

Analysis and Discussion

4.1 Results

4.2 Discussion
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4.1 Descriptive statistics

4.1.1 Distribution of participants by Diagnosis

As shown in figure 4.1 most frequent diagnosis is cerebral palsy (36.3%), followed by

psychomotor delay (27.5%)

Diagnosis Distribution
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Figure 4.1 Participants by diagnosis

4.1.2 Age of participants

Table 4.1 shows that average age of patients was 11.26 years with STD of 3.469 years.
Total number of patients was 80, statistics were run for patients who had both baseline and
discharge assessments only (50 participants). Age categories were distributed as following

(6-10 years 40.0%, 11-15 years 48.0%, 16-22 years 12.0%).
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Table 4. 1 Age of participants

IMinimum

IMaximum

[Mean Std. Deviation

Age in years

22

11.26 3.469

4.1.3 Inclusion and exclusion of participants

As shown in 4.2 the percentage of the participants included in the study are 62.5% n=50

and the excluded are 37.5 n=30, since the excluded participants had no Discharge

assessment data.

Table 4.2 Percentage of participant’s inclusion and exclusion

Inclusion / exclusion Percent

Included 62.5
Excluded 375
Total 100

4.1.4 Gender of participants

The percentage of the participants gender related (Table 4.3) is 52.5% (n=42) males and

the female is 47.5% (n=38).

Table 4. 3 Gender of participants

Cumulative
Frequency Percent Valid Percent Percent
Valid  Male 42 525 525 525
Female 38 47.5 47.5 100.0
Total 80 100.0 100.0
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4.1.5 Type of exclusion

As shown in table 4.4 participants who were excluded from the study analysis were those

who had no reassessment at discharge, or who had left the center or still in center with no

reassessment files.

Table 4. 4 Type of exclusion

[Frequency Percent
[Excluded  Valid No Reassessment 2 6.7
left Move centre 17 56.7
Still in centre without re assessment 11 36.7
Total 30 100.0

4.1.6 Improvement in different functional activities

There are 16 functional tasks in MOVE assessment (Figure 4.2), showing the highest

improvement in sit to stand function (2.02 points) compared to lowest improvement in

standing still function (mean 0.46 points) , in the (16) functional tasks .
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Figure 4. 2 Improvement in different functional activities

4.2.1 Descriptive statistics of baseline and discharge mean and category for
each functional task

4.2.1.1 A. maintaining a sitting position
As shown in figure 4.3 (mean change) in item A represented in maintaining a sitting
position, mean at baseline was 2.60 and at discharge 2.14, there was a 0.46 mean

difference between admission and discharge.
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A.Maintaining a sitting position

/ 2.60

3.00 / 2.14
2.50

2.00 B A.Maintaining a sitting
1.50 -~ position

1.00 -~

0.50 -

0.00

Mean at baseline Mean at dicharge

Figure 4. 3 maintaining sitting position

At the same time, below in figure 4.4, category wise there is change in the percentage of
people with 3™ and 2" categories (which is more severe towards discharge and 1% level,

which are a better levels of function

A. improvemnt in maintaining a sitting
postition between baseline and discharge

800 « 640 categories
’ 62.0 "
60.0 -
X 40.0 ~ 30.0 26.0
20.0 - 2_010'0 6.0 g M % category at baseline
0.0 W % category at discharge

Discharge Firstlevel Seconed third level
level level

improvement in maintaining a sitting position in categories

Figure 4. 4 Improvement in maintaining position between baseline and discharge
categories

The third category level went down from 6% to 0% whereas at discharge level it went up from 62%
to 64% a 2% improvement.
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4.2.1.2 Move while sitting

Figure 4.5 presents the improvement in the movement in sitting functional task, where
there was a 2.08 mean points of improvement between baseline and discharge.

B. Move while sitting

4.04

6.00 - 2.96

e
< 4.00 - /

200 - H B. Movement while sitting

0.00
Mean at baseline Mean at dicharge

Mean functional status

Figure 4. 5 Movement in sitting position

Categories wise more participants moved from the 2™ and 3" level to the 1% and discharge
level (= 12%), which are less severe (Figure 4.6)

B. Move while sitting category between
baseline and discharge

80.0
60.0

X 40.0
20.0
0.0

H % category move at sitting
baseline

B % category move at sitting
Discharge First level Seconed third level Discharge

level level

Functional level of move while sitting at category

Figure 4. 6 Movement in sitting position category between baseline and discharge

The third category level went down from 6% to 2% whereas at discharge level it went up from
52% to 64% a 12% improvement.
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4.2.1.3 C. standing
Figure 4.7 and figure 4.8 presents the mean difference of the standing function as in
baseline to discharge with 1.32 points improvement in mean standing function and a more

third of the participants moving towards discharge category of this functional task

C.Standing
3.54
4.00 222
3.00
% 200 '

1.00 m C.Standing
0.00 /

Mean at Mean at

baseline dicharge

Mean standing function

Figure 4. 7 Standing position

standing Function

50.0
50.0 440 0

40.0 ~

N
3]
o

30.0 A

%

20.0 A ’ B % at base line

10.0 - : B % at discharget

0.0

Discharge First level Seconed third level
level level

function of standing category

Figure 4. 8 standing function at baseline and discharge

The third category level went down 26% whereas at discharge level it went up from 6% to 44% a
38% excellent improvement.
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4.2.1.4 Transition from sitting to standing
Transition from sitting to standing has improved with 2 points (figure 4.9). with nearly

third of participants moving from 3" level category to discharge category (4.10)

D.Transition: from sitting to

standing
6.00 5.04
4.00 - 3.02
xX
2.00 - m D.Transition: from
0.00 - sitting to standing

Mean at baseline Mean at dicharge

mean function of sit to stand

Figure 4. 9 Transition from sitting to standing

D Transition from sitting to standing
category

38.0

20.020.0 22.020.0
® % baseline

B % discharge

Discharge level  First level Seconed level  third level

Transition from sitting to standing category

Figure 4. 10 Function of transition from sitting to standing category at baseline and
discharge

The third category level it went down from 38% to 10% whereas the discharge level went up to
30% excellent improvement.
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4.2.1.5 E. Transition from standing to sitting
No improvement on the category of standing to sitting function was seen after the
intervention (figure 4.12). While the mean has improved with points in this functional task

(figure 4.11)

E.Transition from standing to sitting

6.00
5.00 -
4.00 - 3.12
X 3.00 -
2.00 -
1.00 -
0.00 -

5.02

M E.Transition: from
standing to sitting

Mean at baseline Mean at dicharge
mean transition from standing to sitting function

Figure 4. 11 Transition from standing to sitting

E Transition from standing to sitting
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0.0 -

Discharge  First level Seconed  third level
level level

Transition from standing to sitting category

Figure 4. 12 Function of transition from standing to sitting category at baseline and
discharge

There has been no change in the categories at this functional task but there was a 1.9% mean
difference between baseline and discharge.
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4.2.1.6 F. Pivot while standing.

There was more than double percentage of participants at the discharge level category at
the end of the intervention, than they were in the baseline (20%) as presented in figure
4.14, and 2 points improvements in the mean points the same functional task between

baseline and intervention

F.Pivot while standing

4.00 3.08
3.00 -
° 2.2V
2.00 -
1.00 - lF.Plvo_tlng while
standing
0.00 -

Mean at baseline  Mean at dicharge

pivot while standing

Figure 4. 13 Pivoting While standing

Pivot while standing

60.0
40.0
20.0

0.0 B %at baseline

B %at discharge

Function of pivot while standing category

Figure 4. 14 Function of pivot while standing category at bassline and discharge

The third category level went down by 22% whereas the discharge level went up from 20% to 48%
an excellent improvement.
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4.2.1.7 G forward walking
Forward walking was improved by around 2.38 points (figure 4.15), and more than third of

the participants achieved the discharge level category (4.16)

G.Walk forward
6.00 5.45

5.00 -
4.00 -
X 3.00 -+
2.00 -
1.00 -
0.00 -

3.57

B G.Walking forward

Mean at baseline  Mean at dicharge

mean walk forward

Figure 4. 15 Walk forward

G Walk forward
04.0
700
60.0 .
P 44.0
50.0 A
400 30.0
o 40.
® 30.0 "// 14-0 % at basel
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20,0 - 100 120 ’ '
10.0 - . B % at discharge
0.0
Discharge  First level Seconed third level
level level
function of walk forward in category

Figure 4. 16 Function of walk forward category at baseline and discharge

The third category level went down from 64% to 30% whereas the discharge level went up 30% .
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4.2.1.8 H transition from standing to walking
Transition from standing to walking was improved by 2.38 points (figure 4.17) and around
30% of the participants improved to achieve discharge level at the end of the intervention

(figure 4.18)

. H.Transjtjon from standing to walking

5.00

3.57

4.00

%

3.00
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Figure 4. 17 Transition from standing to walking

H.Transition from standing to walking

70.0 62.0
60.0

50.0 40.0
40.0
X

30.0

30.0
B %at baseline

22.0 18.0
B %at discharge

20.0 3.0 10.0
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0.0
Discharge level First level Seconed level third level
Function of transition from standing to walking category

Figure 4. 18 Function of transition from standing to walking category at baseline and
discharge.

The third category level went down from 62% to 30% whereas the discharge level went up 34%
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4.2.1.9 | Transition from walking to standing
Nearly third of the participants moved to the discharge category at the end of the

intervention period, (figure 4.19), with more than 1.35 points of improvement at the mean
of this functional task (Figure 4.18)

I.Transition from walking to standing
5.00

4.04
4.00
3.00 2.69
X
2.00 H L.Transition: from walking
1.00 to standing
0.00
Mean at baseline Mean at dicharge

Mean of Transiotion from walking to standing

Figure 4. 19 Transition from walking to standing

I.Transition from walking to standing
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4.0 o :
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level level

Function of Transition from walking to standing category

Figure 4. 20 Function of transition from walking to standing category at baseline and
discharge.

The third category level went down from 62% to 28% whereas the discharge level went up from
4% to 32%.
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4.2.1.10 J Walk backward
Nearly third of the participants moved to the discharge category at the end of the

intervention (figure 4.21), and 1.28 points at mean functional task (figure 4.20)
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Figure 4. 21 Walking Backward
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Figure 4. 22 Function of walk backward category at baseline and discharge

The third category level it went down 34% whereas the discharge level went up to 28%.
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4.2.1.11 K . Turn while walking
there was 1.84 points improvement in the mean of turning around while walking function

(figure 4.23), while 38% of the participants sustained the discharge level category at the

end of the intervention . (Figure 4.24)

6.00 ,KTurn while walking
5.00

4.00 3.04
3.00
2.00
1.00
0.00

mean points

B K.Turning
while walking

Mean at baseline Mean at dicharge
Mean points at baseline and discharge

Figure 4. 23 Function of walk backward category at baseline and discharge

K.Turn while walking

50.0
50.0 24.0 40.0
40.0 18.0 14.0
30.0 20.0 .
X 12 14.0
20.0 . - B %at baseline
10.
g g B %at discharge
Discharge First level Seconed third level
level level

Function of turn while walking category

Figure 4. 24 Function of turn while walking at baseline and discharge

Third category level went down to 26% whereas the discharge level went up from 12% to 50%.
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4.2.1.12 L walk up steps
There was 1.21 pints improvement in the mean points of the walk up steps function (figure
4.25) and a 32% more participants sustaining the discharge level category at the second

assessment (figure 4.26)

331 L.Walk up steps
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Figure 4. 25 Walking up Steps

L. Walk up steps
80.0
60.0 40.0
X 40.0 W %at baseline
8.0 8.0 12.0 .
20.0 H %at discharge
0.0

Discharge level First level Seconed level

Function of walk up steps category

Figure 4. 26 Function of walk up steps category at baseline and discharge

The second category level went down from 62% to 26% whereas the discharge level went up from
8% to 40% .
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4.2.1.13 M: Walk down steps

Down steps walking improved by 1.28 points, between baseline (figure 4.27), with 34%
more participants achieving discharge level category in between the two assessment points
(figure 4.28)

M.Walk down steps
3.31

3.50

3.00
2.50
2.03
2.00
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B M.Walking down steps
1.00
0.50
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%

Mean of walking down steps

Figure 4. 27 Walk down steps

M. Walk down steps
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60.0 42.0
X 40.0 2.0 24.0 B %at baseline
8.0 8.0 12.
20.0 - ® %at discharge
0.0
Discharge level First level Seconed level

Function of walk down steps category

Figure 4. 28 Function of walk down steps category at baseline and discharge

The second category level went down from 62% to 24% whereas the discharge level went up from
8% to 42%.
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4.2.1.14 N: Walk on uneven ground
as shown in (Figure 4.28) there was a 1.7 point improvement in the mean function of walk

on uneven ground, 24% of participants reaching the discharge level between baseline and

assessment (figure 4.29)

N:Walk on uneven ground
>-00 4.26

4.00

3.00 2.56

%

2.00
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0.00
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Mean of walking on uneven ground

Figure 4. 29 Walk on uneven ground

N:Walk on uneven ground

80.0 68.0
60.0 28.0
X 40.0 - 22.0
0.0 B %at discharge
Discharge level First level Seconed level
Valid

Function of walk on uneven ground category

Figure 4. 30 Function of walk on uneven ground category at baseline and discharge

The second category level it went down from 68% to 28% whereas at discharge level it went up
24%

43



4.3.3.3. Variables correlated with improvement
table 4.6 presents a strong negative association between age of participants and prognosis

(table 4.6) and a statistically significant correlation between number of months of

treatment and prognosis.

Table 4. 5 Variables correlated with improvement.

Correlations

Total
improvement Agein
average months |years
Total improvement Pearson_ 1 336" 457
Correlation
average Sig. (2-tailed) 017 .001
N 50 50 50
months Pearson _ 336" 1 072
Correlation
Sig. (2-tailed) 017 .619
N 50 50 50
Age in years Pearson_ 457 072 1
Correlation ' '
Sig. (2-tailed) .001 .619
N 50 50 50

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).
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4.2.1.15 O : walk up slopes

O.Walk up slopes

>:00 4.43
4.50

4.00
3.50
3.00 2.68
2.50
2.00
1.50
1.00
0.50
0.00

%

B 0.Walk up slopes

Mean at baseline Mean at dicharge

Mean of walk up slope

Figure 4. 31 walk up slopes

Around 22% more participants achieved the discharge level of uphill walking (figure 4.31),

with 1.75 points improvement of the mean of this function at baseline and discharge

(figure4.30)
O:Walk up slopes
80.0 68.0
60.0
X 40.0 24.0 20.0 B %at baseline
20.0 l n H %at discharge
0.0

Discharge level First level Seconed level

Function of walk up slopes category

Figure 4. 32 Function of walk up slopes category at baseline and discharge

The second category level it went up from 30% to 68% whereas at discharge level it went down to
2% no improvement although there was a mean difference of 1.75.
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4.2.1.16 P: Walk down slopes
Walking down slopes improved by 1.76 points in between baseline and discharge (figure

4.32). With more than 22% of participants reaching the discharge level category (figure

4.33)
P.Walk down slopes
5.00 4.46
4.00
3.00 2.70
xR
2.00
1.00 B P.Walking
down slopes

0.00

Mean at baseline Mean at dicharge

Mean of Walk down slopes

Figure 4. 33 Walk Down slopes
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80.0 68.0
60.0
X 40.0 24.0 18.0 u %at baseline
20.0 M “ B %at discharge
0.0

Discharge level First level Seconed level

Function ofwalk down slopes category

Figure 4. 34 Function of walk down slopes category at baseline and discharge

In the second category level it went down from 68% to 32% whereas the discharge level went up
22%.
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4.3.3. Total improvement mean upon all domains
Table 4.5 presents the average improvement of the 16 functional domains for each
participant, and it shows that the average improvement of mean points on the functional

level was 1, 32 points.

Table 4. 6 Total improvement average

N Minimum [Maximum [Mean Std. Deviation
Total improvement

|50 19 3.13 1.3882 |.89185
average
\Valid N (listwise) |50

4.3.3.1 Improvement upon diagnosis

The improvement upon diagnosis shows that the traumatic brain injuries and down
syndrome were the most improved participants with an average of 2.31 points of the
overall improvement mean , the least improvement seems to be among the spina bifida and

brain atrophy (4.34)
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Figure 4. 35 Improvement upon diagnosis

4.3.3.2 Improvement upon Gender
As shown in table 4.6 there was no significant difference between male and female in terms of
improvement.

Table 4. 7 Improvement upon Gender

Group Statistics
Std. Std. Error Sig. (2-
Gender of participant N Mean Deviation Mean t df tailed)
improvement in total Male 26.00 56.58 21.61 4.24
score
Female 24.00 60.46 14.88 304| 073 48.00 047
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4.2 Discussion

Since MOVE methodology is dealing with all sorts of movement dysfunction, we notice
that most of the children were either psychomotor delay or Cerebral Palsy. It is not clear if
this percentage is representing the prevalence percentage of motor disorders in Palestine,
or if it is only a sample of beneficiaries of MOVE methodology. At either case cerebral
palsy seems to be one of the most prevalent motor disorders among children in Palestine.
On the other hand, the MOVE methodology is not available at all the centers in west bank,

and it is active in mainly 3 centers in whole west bank.

The average age of the participants in this study is 11.26 plus minus like the average age in
the study of Van Der Putten which is 9.36. Children in the same age category in Van Der
Putten study who received functionally focused activities (tailored as MOVE methodology
applies) reached greater progression (63%) in performing functional activity independently

(39).

As shown in figure 4.2, the highest functional demand task, were the least to improve,
represented in stairs, and pivoting, which are tasks that may require significant
improvement in more than one domain, as balance, strength, and motor control. while
other tasks that represents transitional functional task like sitting to standing, standing to
sitting and forward walking have improved much more than other functional tasks, it
seems that having those activities is an integral part of the rehabilitation program, could
contribute to improvement of those functional tasks, and this represents the essence of
MOVE methodology through training by movement and repeating the practice of function
in the proper context., sit to stand and stand to sit functions sustained 2.02 points
improvement and 1.90 points respectively, whereas the function of pivoting in walking and

standing improvement were 0.88 and 0.46 , these results, supports the results of other
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studies since Whinery et al supports the idea of environmental importance and
opportunities to practice new skills and Van der Putten emphasizes the focused activities
whereas Low.SA encouraged the individualized educational program (IEP) and when you
compare it to MOVE approach, all three were talking about the approach which makes it
unique to apply as an alternative to other approaches/methodologies used in rehabilitation
programs with children of movement dysfunction . (39) . These results may be justified by
the fact that the more demanding the functions, the more time will be needed to improve
with respect to other variables like age, severity, type of diagnosis and the period of

MOVE rehabilitation.

In terms of maintaining sitting position which is the 1* functional task among the 16 tasks
that MOVE assessment sheet has, the improvement in sitting position and maintaining it, is
a reflection of improvement on an impairment level, that could include balance, strength
and trunk control among much more other variables, and it is considered a basic task that
enables the children to be in an independent sitting position, which is considered a priority
of tasks to be practiced. The comparison in the literature were between traditional
physiotherapy such as strengthening and stretching, hippotherapy compared to no
interventions in improving the sitting balance anteroposterior and lateral sway. That is
continuous physiotherapy regardless of the methodology it improves the functionality of

CP children (41).

While 12% moved to discharge level category in movement in sitting task, that represents
the dynamic sitting, also 4% moved from lower-level categories to the 1% level. And this
represents the ability of those children to function in sitting rather than sitting still, and this

movement in sitting is another reflection of possible activities of daily living in this
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position, as eating in siting or playing, which is more functional advanced level than just

sitting alone.

Dynamic balance helps in carrying out upper and lower limb movements for functional
activity such as reaching and walking, was improved with better trunk control
(42)although adaptable seating for CP children as mentioned in literature was limited in

developing functional ability (44).

Concentrating at the category of the standing function, we noticed that nearly third of the
participants were in the lowest functional category (3" level), while at discharge only 2%
were left there, with nearly the same percentage progressing towards the highest functional
category in this standing function. Standing as function is especially important in
mitigating tone complications, as it allows for active weight bearing and precedes walking
as a functional ability. The improvement achieved in this task among this relatively high
percentage of participants can show the change in life and quality of life of those children,
giving them the chance to be in the erect position , regardless dependent or independent,
standing is a function that improves abilities as studies showed which has so many positive
implication on the psychological and functional level of the participants, which is an

argument that was supported by many other studies in literature. (43)(44)

Both sit to stand and stand to sit functions were significantly improved, which is an a
important part of the transition between frequently repeated functional tasks of sitting to
standing and the opposite, this improvement is a possible result of tone improvement that
would allow such a movement in CP , and a better motor control in other dysfunctions
targeted by the MOVE methodology, while we are trying to justify the improvement,

MOVE methodology may be interested in the task itself as a function practice, rather than
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separated components of the functional task .In other words ,the function is subcategorized
into different levels as a prerequisite to reach the execution of the movement to fulfill a
specific function, whether standing from sitting to walking and vice-versa. For example the
child at D2 level can stand from a chair and not from floor and still be in the same level but
not same category .While the mean improved in the stand to sit function, the category did
not improve, as the mean can detect the change in mean points of the scoring sheet, while
the category could be constant while the mean is changing, especially that the one
functional task category could be represented in 2-4 different points at the same category.It
also protects the brain health since too much sitting damages the temporal lobe which is

the center of processing language and memory (45) .

Pivoting in standing is one of the elements needed in changing direction while walking,
and poor pivoting skills may be associated with more falls in walking, this functional task
improvement may be investigated in future research, regarding its association with
improvement in walking outcome measures like in 6MWT (six minutes walking test) as

this was beyond the possibilities of this study (46) .

Both, transition from standing to walking and walking forward were significantly
improved, in terms of mean points and category for the function, those two important
locomotion progression variables, are representing independent walking and maneuvering,
that may help the participants fulfill the requirements of basic ADL, especially those which
depends on movement from one point to the other. This locomotion functional level is one
of the patients and family most demanded prognosis, and this also represents a significant
number of patients improving in this domain, which in turn reflects the importance of

MOVE methodology as a successful intervention in motor disorder.
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Mean points and categorical level of both pivoting while walking and walking backwards,
were significantly improved, and those two tasks are high level maneuvering in the level of
walking, and that are needed in changing position and both of those tasks require higher
function of balance, that the researcher is recommending further research to the investigate
its magnitude of association with improvement in these to high functional tasks. Backward
walking as mentioned in the literature has a better outcome on hemiparetic children
specifically, whereas generally it improves walking as a gait variable and coordination as
mentioned in the literature if training was on downhill backward which can be a useful

variable to consider in rehabilitation (47)(48).

Walking down and uphill’s is one of the highest functions of gait, that may add to the
independence in an un adapted environment like the stairs, and represents the ceiling of
intended rehabilitation outcome, as documented in literature, uphill forward walking needs
improvement in the concentric and eccentric muscle function, therefore improved Tibialis
anterior muscle function, may help in the requirements of swing phase of the gait that
may be associated with better participation and quality of life, according to litterateur it
improved participation and social interaction within family and close society on the long
run, and could come after and because of the improvement in the previous functional levels

and tasks (48) .

Spina Bifida and brain atrophy’s were the least to improve, in Spina Bifida the insult is
mainly to the spinal cord that may not produce improvement and prognosis based on the
neuroplasticity associated with brain dysfunctions, as in the case of traumatic brain

injuries, down syndrome who has no tone abnormalities, and the cerebral palsy that despite
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its complications associated with spasticity is still presenting a big window for

neuroplasticity that could lay down the way to functional improvement (48).

Age in this study was negatively associated with improvement, which may be predicted,
due to the possible secondary complications associated with older age, especially in
cerebral palsy and tone associated disorders, and it leaves the brain with less chances of
neural changes at older age, while the length of treatment period seemed to have a positive
effect on the magnitude of positive progression, as with lengthening the time of treatment ,
there is a possible less chance for further complications , and a better motor control due to

the extended periods of motor practices (49).

4.3 Study Limitations

The study has encountered some limitations that the researchers identify and summarized

in the following points.

e The COVID19 has affected the second assessment for many of the children who
have progressed without being able to conduct a second assessment on them, which
may have contributed to a better vision of the rehabilitation outcome.

e The type of specialized assessment used in the move methodology makes it
difficult to compare with other studies, and interventions who uses different
outcome measures, like GMFCS, GMFM, Berg, and other common impairment,
participation, and functional levels outcome measures.

e The categories of the functional abilities may adopt more than one score, which
makes detection of minimal improvement, incredibly challenging, on the contrary
of other outcome measures that usually are sensitive to even minor change.

e there was a difference in the assessment points of the post test, represented in the
different rehabilitation period in between baseline and posttest assessment.

e the different movement dysfunction and diagnosis, in this study makes difficult to
adopt separate conclusion for each dysfunction, since the sample is small could

54



have been separated to check the relevant improvement in scales that clinicians
commonly used to evaluate the functional abilities functional abilities of the

children
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Chapter Five Conclusion and recommendation

5.1Conclusion

5.2Recommendations
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5.3 Conclusion

This retrospective analytical descriptive study, aimed to track the progression and
improvement sustained by movement and functionally challenged adolescents and
children, treats by move methodology in Palestine. A retrospective cohort analysis was
conducted using 3 MOVE centers in Jericho and Hebron Governorate (Yatta, ldna)
through review of the participants files and assessment sheets, and have concluded the

following.

e There is a significant change in the functional abilities of the participants at the 16
domains of the functional assessment of MOVE, in between baseline and follow
up.

e Age was negatively associated with Improvement in the total score of MOVE
assessment sheet.

e There is no difference in improvement in between males and females according the
MOVE assessment score.

e Length of stay is associated with better outcome, in terms of functional tasks

abilities, according to the total MOVE score.
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5.2 Recommendations

Based on the discussion and results of the this study the researcher recommends the
following

Recommendations for clinicians
o Promoting MOVE as a movement dysfunction effective Rehabilitation
methodology.
o Dissemination of the results of this study on national and international
levels.
Recommendations for MOVE Methodology administration
o To consider using extra Impairment function, and Participation outcome
measure that may help in quantification of the improvement and
progression.
o To conduct the assessment on periodic basis rather than therapist notice of
an improvement.
Recommendations for other researchers
o To conduct an experimental design study that investigates the difference of
outcome for 2 groups comparing MOVE methodology with other interventions.
o To combine both, MOVE and other outcome measures, at the assessment times.
o To select as similar period of rehabilitation of the participants, in terms of the
period between baseline and post-test.
o Investigating the effect of combination of MOVE methodology on the
rehabilitation outcome, and other management methods. like NDT, and functional

motor learning.

58



References

.1.1.D Martino, AJ Espay, A Fasano, F Morgante - 2016... - Google Scholar [Internet]. [cited 2021
Aug 29]. Available from:
https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&as_ylo=2016&as_yhi=2021&as_vis=1
&Q=.+1.D+Martino%2C+AJ+Espay%2C+A+Fasano%2C+F+Morgante+-+2016+—
+Springer&btnG=

2. JL, MR M. Neuroanatomy, Extrapyramidal System. StatPearls [Internet]. 2020 Mar 3 [cited
2021 Jul 10]; Available from: http://europepmc.org/books/NBK554542

3. S Deepak, et al ,2016) F Ortali, GM Halls... - Disability, CBR &..., 2016 -
pdfs.semanticscholar.org

4. Ginel MK, Tiirker D, Ozal C, KayaKara O. Physical Management of Children with Cerebral
Palsy. Cereb Palsy - Challenges Futur [Internet]. 2014 Mar 19 [cited 2021 Jul 6]; Available from:
https://www.intechopen.com/books/cerebral-palsy-challenges-for-the-future/physical-management-
of-children-with-cerebral-palsy

5. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M, Damiano D, et al. A report: the
definition and classification of cerebral palsy April 2006. Dev Med Child Neurol Suppl.
2007;109(suppl 109):8-14.

6. Capone K, Hoopes D, Kiser D, Rolph B. MOVETM(Mobility Opportunities Via Education)
Curriculum. In: Physical Therapy of Cerebral Palsy. Springer; 2007. p. 368-71.

7. Blumenfeld O, Ben-Pazi H, Ornoy A, Josef A, Shohat T. Prevalence of cerebral palsy with
Gross Motor Function Classification System levels IV and V in children in Israel: a cross-cultural
comparison. Child’s Nerv Syst. 2020;36(2):411-6.

8. Sellier E, Uldall P, Calado E, Sigurdardottir S, Torrioli MG, Platt MJ, et al. Epilepsy and
cerebral palsy: characteristics and trends in children born in 1976-1998. Eur J Paediatr Neurol.
2012;16(1):48-55.

9. Morgan C, Novak I, Dale RC, Guzzetta A, Badawi N. Single blind randomised controlled trial
of GAME (Goalsl1 Activity[] Motor Enrichment) in infants at high risk of cerebral palsy. Res Dev
Disabil. 2016;55:256-67.

59



10. Sewell MD, Eastwood DM, Wimalasundera N. Managing common symptoms of cerebral
palsy in children. bmj. 2014;349.

11. Vitrikas K, Dalton H, Breish D. Cerebral palsy: an overview. Am Fam Physician.
2020;101(4):213-20.

12. Krigger KW. Cerebral palsy: an overview. Am Fam Physician. 2006;73(1).

13. Aisen ML, Kerkovich D, Mast J, Mulroy S, Wren TAL, Kay RM, et al. Cerebral palsy:
clinical care and neurological rehabilitation. Lancet Neurol. 2011;10(9):844-52.

14. Darrah J, Law MC, Pollock N, Wilson B, Russell DJ, Walter SD, et al. Context therapy: a new
intervention approach for children with cerebral palsy. Dev Med Child Neurol. 2011;53(7):615-20.

15. Law MC, Darrah J, Pollock N, Wilson B, Russell DJ, Walter SD, et al. Focus on function: a
cluster, randomized controlled trial comparing child- versus context- focused intervention for
young children with cerebral palsy. Dev Med Child Neurol. 2011;53(7):621-9.

16. Trabacca A, Vespino T, Di Liddo A, Russo L. Multidisciplinary rehabilitation for patients
with cerebral palsy: improving long-term care. J Multidiscip Healthc. 2016;9:455.

17. Lidstone SC, MacGillivray L, Lang AE. Integrated Therapy for Functional Movement
Disorders: Time for a Change. Mov Disord Clin Pract [Internet]. 2020 Feb 1 [cited 2021 Jul
11];7(2):169-74. Available from:
https://movementdisorders.onlinelibrary.wiley.com/doi/full/10.1002/mdc3.12888

18. Manto M. Cerebellar motor syndrome from children to the elderly. Handb Clin Neurol. 2018
Jan 1;154:151-66.

19. Capone K, Hoopes D, Kiser D, Rolph B. M.O.V.E.TM (Mobility Opportunities Via
Education) Curriculum. Phys Ther Cereb Palsy. 2007 May 24;368-71.

20. Whinnery KW, Whinnery SB. MOVE: Systematic programming for early motor intervention.
Infants Young Child [Internet]. 2007 Apr [cited 2021 Jul 8];20(2):102-8. Awvailable from:
https://journals.lww.com/iycjournal/Fulltext/2007/04000/MOVE__Systematic_Programming_for_
Early_Motor.3.aspx

60



21. Rugowska A, Starosta A, Konieczny P. Epigenetic modifications in muscle regeneration and
progression of Duchenne muscular dystrophy. Clin Epigenetics 2021 131 [Internet]. 2021 Jan 19
[cited 2021 Jul 7];13(1):1-25. Available from:
https://clinicalepigeneticsjournal.biomedcentral.com/articles/10.1186/s13148-021-01001-z

22. Bar-On L, Molenaers G, Aertbelién E, Van Campenhout A, Feys H, Nuttin B, et al. Spasticity
and its contribution to hypertonia in cerebral palsy. Biomed Res Int. 2015;2015.

23. Van der List JPJ, Witbreuk MM, Buizer Al, Van der Sluijs JA. The prognostic value of the
head-shaft angle on hip displacement in children with cerebral palsy. J Child Orthop.
2015;9(2):129-35.

24. Peungsuwan P, Parasin P, Siritaratiwat W, Prasertnu J, Yamauchi J. Effects of combined
exercise training on functional performance in children with cerebral palsy: A randomized
controlled study. Pediatr Phys Ther. 2017;29(1):39-46.

25. Tekin F, Kavlak E, Cavlak U, Altug F. Effectiveness of Neuro-Developmental Treatment
(Bobath Concept) on postural control and balance in Cerebral Palsied children. J Back
Musculoskelet Rehabil. 2018;31(2):397-403.

26. Michielsen M, Vaughan-Graham J, Holland A, Magri A, Suzuki M. The Bobath concept-a
model to illustrate clinical practice. Disabil Rehabil. 2019;41(17):2080-92.

27. Ryan JL, Levac DE, Wright FV. Reliability of the Motor Learning Strategies Rating
Instrument in physiotherapy intervention for children with cerebral palsy. Dev Med Child Neurol.
2019;61(9):1061-6.

28. Morgan C, Darrah J, Gordon AM, Harbourne R, Spittle A, Johnson R, et al. Effectiveness of
motor interventions in infants with cerebral palsy: a systematic review. Dev Med Child Neurol.
2016;58(9):900-9.

29. Bar-Haim S, Harries N, Nammourah I, Oraibi S, Malhees W, Loeppky J, et al. Effectiveness
of motor learning coaching in children with cerebral palsy: a randomized controlled trial. Clin
Rehabil. 2010;24(11):1009-20.

30. Kalkman BM, Bar-On L, O’Brien TD, Maganaris C. Stretching Interventions in Children With
Cerebral Palsy: Why Are They Ineffective in Improving Muscle Function and How Can We Better
Their Outcome? Front Physiol. 2020;11:131.

61



31. Park E-Y, Kim W-H. Meta-analysis of the effect of strengthening interventions in individuals
with cerebral palsy. Res Dev Disabil. 2014;35(2):239-49.

32. Van Vulpen LF, De Groot S, Rameckers E, Becher JG, Dallmeijer AJ. Improved walking
capacity and muscle strength after functional power-training in young children with cerebral palsy.
Neurorehabil Neural Repair. 2017;31(9):827-41.

33. Barnes SB, Whinnery KW. Effects of Functional Mobility Skills Training for Young Students
with Physical Disabilities: http://dx.doi.org/101177/001440290206800302 [Internet]. 2016 Jul 24
[cited 2021 Jul 8];68(3):313-24. Available from:
https://journals.sagepub.com/doi/abs/10.1177/001440290206800302

34. Hanlon RE. Motor learning following unilateral stroke. Arch Phys Med Rehabil.
1996;77(8):811-5.

35. Sanson T, Michael Braoh SJ, Dierbacbf O, Heck H, Brach M. My Story. 2000;

36. Eddison N, Chockalingam N. The effect of tuning ankle foot orthoses—footwear combination
on the gait parameters of children with cerebral palsy. Prosthet Orthot Int. 2013;37(2):95-107.

37. Eddison N, Mulholland M, Chockalingam N. Do research papers provide enough information
on design and material used in ankle foot orthoses for children with cerebral palsy? A systematic
review. J Child Orthop. 2017;11(4):263-71.

38. Cowper-Smith F. Moving towards independence. Nurs Times [Internet]. 1977 [cited 2021 Jul
8];73(48):1863-6. Available from: http://www.rug.nl/research/portal.

39. Putten A van der, Vlaskamp C, Reynders K, Nakken H. Children with profound intellectual
and  multiple  disabilities:  the  effects of  functional ~movement  activities:
https://doi.org/101191/0269215505cr8990a [Internet]. 2016 Jul 1 [cited 2021 Jul 15];19(6):613-20.
Available from: https://journals.sagepub.com/doi/abs/10.1191/0269215505cr8990a

40. EFFECTS OF THE MOVE (MOBILITY OPPORTUNITIES VIA EDUCATION) C...:
Pediatric  Physical Therapy [Internet]. [cited 2021 Jul 8]. Awvailable from:
https://journals.lww.com/pedpt/fulltext/2005/01710/effects_of the_move__mobility_opportunities
_via.79.aspx

41. Kang H, Jung J, Yu J. Effects of Hippotherapy on the Sitting Balance of Children with
Cerebral Palsy: a Randomized Control Trial.

62



42. Peeters LHC, de Groot 1JM, Geurts ACH. Trunk involvement in performing upper extremity
activities while seated in neurological patients with a flaccid trunk — A review. Gait Posture. 2018
May 1,62:46-55.

43. Murphy KP, Gueron L, McMillin C, Marben KB. Health Parameters in Standing and
Nonstanding Nonambulatory Adults With Cerebral Palsy. Arch Rehabil Res Clin Transl. 2021 Jun
1;3(2):100110.

44, Paleg GS, Smith BA, Glickman LB. Systematic review and evidence-based clinical
recommendations for dosing of pediatric supported standing programs. Pediatr Phys Ther
[Internet]. 2013 [cited 2021 Jul 8];25(3):232-47. Available from:
https://journals.lww.com/pedpt/Fulltext/2013/25030/Systematic_Review_and_Evidence_Based_Cli
nical.2.aspx

45. Medical News Today. Sitting, standing, walking: How do they affect your memory? [Internet].
2018 [cited 2021 Jul 6]. Available from: https://www.medicalnewstoday.com/articles/323353

46. Newell A, Cherry S, Fraser M. Principles of Rehabilitation: Occupational and Physical
Therapy. Orthop Care Patients with Cereb Palsy [Internet]. 2020 [cited 2021 Jul 8];221-50.
Available from: https://link.springer.com/chapter/10.1007/978-3-030-46574-2_11

47. Abdel-Aziem AA, El-Basatiny HMY'. Effectiveness of backward walking training on walking
ability in children with hemiparetic cerebral palsy: a randomized controlled trial. Clin Rehabil.
2017;31(6):790-7.

48. Hosl M, Bbhm H, Eck J, Ddderlein L, Arampatzis A. Effects of backward-downhill treadmill
training versus manual static plantarflexor stretching on muscle-joint pathology and function in
children with spastic Cerebral Palsy. Gait Posture. 2018 Sep 1;65:121-8.

49. Lee DR, Kim YH, Kim DA, Lee JA, Hwang PW, Lee MJ, et al. Innovative strength training-
induced neuroplasticity and increased muscle size and strength in children with spastic cerebral
palsy: An experimenter-blind case study — three-month follow-up. NeuroRehabilitation. 2014 Jan
1;35(1):131-6.

50. Willis, Lauren Michelle, "THE EFFECT OF INCREASED PHYSICAL ACTIVITY ON
ACADEMIC PERFORMANCE" (2019). Theses and Dissertations--Education Science. 48.
https://uknowledge.uky.edu/edsc_etds/48

51. American  Journal of  Occupational Therapy, July 2015, Vol. 69,
6911510036. https://doi.org/10.5014/ajot.2015.69S1-P0O1024

63


https://doi.org/10.5014/ajot.2015.69S1-PO1024

52. Paul Eunson MB ChB MSc FRCPCH FRCSE is a Consultant Paediatric Neurologist &
Honorary Senior Lecturer at the Royal Hospital for Sick Children, Edinburgh, UK. Conflict of
interest: none Available online 14 September 2012.

53. Patel, D. R., Neelakantan, M., Pandher, K., & Merrick, J. (2020). Cerebral palsy in children: a
clinical overview. Translational pediatrics, 9(Suppl 1), S125.

54. Asadi, S., Habibi, S., Nazirzadeh, A., & Ghazizadeh, J. (2015). ASSESSMENT OF
PATIENTS WITH MUSCULAR DYSTROPHY IN TABRIZ AT THE PROTEIN LEVEL USING
TECHNIQUES OF IMMUNOHISTOCHEMICAL.

55. Rugowska, A., Starosta, A. & Konieczny, P. Epigenetic modifications in muscle regeneration
and progression of Duchenne muscular dystrophy. Clin  Epigenet 13, 13 (2021).
https://doi.org/10.1186/s13148-021-01001-z

56. Ramos, Edwardo et al. ‘Prevalence and Genetic Profile of Duchene and Becker Muscular
Dystrophy in Puerto Rico’. 1 Jan. 2016 : 261 — 266.

57. Further evidence for a maternal genetic effect and a sex-influenced effect contributing to risk
for human neural tube defectsT

Kristen L. Deak, Deborah G. Siegel, Timothy M. George, Simon Gregory, Allison Ashley-Koch,
Marcy C. Speer, the NTD Collaborative Group

58. Spina bifida and rehabilitationN Ozaras - Turk J Phys Med Rehab, 2015 - ftrdergisi.com
...Motor learning through virtual reality in cerebral palsy—a literature review

59. T Massetti, TD Silva, DC Ribeiro, SRP Malheiros... - ..., 2014 - SciELO Brasil 23.
Schoenmakers MA, Uiterwaal CS, Gulmans VA, Gooskens RH, Helders PJ. Determinants

60. Fosdahl, Merete Aarsland PT, MSc; Jahnsen, Reidun PT, PhD; Kvalheim, Kristin PT; Holm,
Inger PT, PhD Stretching and Progressive Resistance Exercise in Children With Cerebral Palsy: A
Randomized Controlled Trial, Pediatric Physical Therapy: July 2019 - Volume 31 - Issue 3 - p 264-
271doi: 10.1097/PEP.0000000000000616

61. Scholtes, V.A., Dallmeijer, AJ., Rameckers, E.A. et al. Lower limb strength training in
children with cerebral palsy — a randomized controlled trial protocol for functional strength training
based on progressive resistance exercise principles. BMC Pediatr 8, 41 (2008).
https://doi.org/10.1186/1471-2431-8-41

64



62. Improved Walking Capacity and Muscle Strength After Functional Power-Training in Young
Children With Cerebral Palsy Liesbeth F. van Vulpen, PT, MSc, Sonja de Groot, PhD, Eugene
Rameckers, PhD,First Published August 8, 2017 Research Article Find in PubMed
https://doi.org/10.1177/1545968317723750

63. LA Prosser, SR Pierce, TR Dillingham, JC Bernbaum... - BMC pediatrics, 2018 — Springer
KS HOWELL - ... Skills for Occupational Therapy Assistants E-Book, 2020

64. Abbott, K. V., Barton, F. B., Terhorst, L., & Shembel, A. (2016). Retrospective studies: A fresh
look. American Journal of Speech-Language Pathology, 25(2), 157-163.

65. PCBS, Palestinian central Bureau of statistics (2019). The International Day of Persons with
Disabilities. https://www.pcbs.gov.ps/site/512/default.aspx?lang=en&ItemID=3607

65


https://doi.org/10.1177/1545968317723750
https://doi.org/10.1177/1545968317723750
https://www.pcbs.gov.ps/site/512/default.aspx?lang=en&ItemID=3607

Appendixes

Appendix 1: Assessment Sheet

Assessment sheet

Code of participant:
Name of participant:

Date of birth:

Gender: _| Male _| female

Diagnosis: _| brain atrophy. _| CPquad _| Microcephaly
-_ldevelopmental delay. _| Spina bifida. _| Diplegia -_|Psychomotor
delay _| down syndrome. -_|TBI. _| Muscular
dystrophy

MOVE center: -_|Jericho. ] Yatta [] Idna

Date of assessment :

Date of discharge /graduation:

Cases included and
excluded:

Type of exclusion: _| No reassessment
-_| Left center

-_| Still in center without reassessment
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Appendix 2: MOVE Summary of assessment results

Top-Down Motor Milestone Assessment

Summary of Assessment Results

Fill in the square representing the current skills level

Name :

Surname :

Graduate

Level

Level |

Level

Level 1l

A. Maintains
asitting
position

Al

A2

A.3

A4

A.5

A6

AT

B. Moves
while sitting

B.I

B.2

B.3

B.4

B.5

B.6

B.7

B.8

B.9

B.10

| B.11

AT

C. Stands

Cl

Cc.z2

C.3

C4

C5

C.6

D. Transitions
from Sitting
to Standing

D.

D.2

D.3

D.4

D.5

D.6

C5

C.6 AT

E. Transitions
from Standing
to Sitting

El

E.2

E.3

E.4

E.5

E.6

C5

C.6 A7

F. Pivots
while
Standing

F.l

F.2

F.3

C5

C.6

G. Walks
forward

G.1

G.2

G.3

G.4

G.5

G.6

C.5 C.6

H. Transitions
from

Standing to
Walking

H.I

H.2

H.3

G.6

C.5 C.6

I. Transitions
from Walking
to Standing

G.6

C.5 C.6

J. Walks
Backward

J

J.2

J.3

J.4

C5 C.6

K. Turns
while Walking

K.1

K.2

K.3

K.4

F.3

C5

C.6

L. Walks up

L.l

L.2

G4

C3
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Steps

M. Walks
down Steps

M.1

M.2

G.4

C.3

N. Walks on
uneven
ground

N.1

N.2

N.3

G.4

C.3

0. Walks up
Slopes

0.1

0.2

0.3

G.4

C.3

P. Walks
down Slopes

P.l

P.2

P.3

G.4

C.3
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Category A
Top-Down Motor Milestone Assessment

MAINTAININGJARSITTING P

L

GRAD
LEVEL

LEVEL

LEVEL
Il

LEVEL
I}

. Can sit on aflat surface such as a bed or in a bath for a
minimum of 30 minutes without prompts.

LJ

DATE

A.2.

Can sit on the edge of a bed or on a stool without using a foot
or a back rest for a minimum of five minutes.

LJ

DATE

A.3.

Can sit on a conventional classroom chair at least 30 minutes
without prompts.

LJ

DATE

A.4.

Can maintain sitting balance on a conventional classroom
chair for a minimum of 30 seconds without prompts.

LJ

DATE

A.5.

Can maintain an erect head position for a minimum of 30
seconds while sitting with prompts at the trunk, hips, and feet
as needed.

LJ

DATE

A.6.

Can tolerate sitting in an upright position for a minimum of 30
minutes with prompts at the trunk, hips, and feet, as needed.

LJ

DATE

AT.

Can tolerate being placed in a sitting position with a minimum
of 90 degrees flexion in the hips and knees.

LJ

DATE
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Category B

Top-Down Motor Milestone Assessment

GRAD
LEVEL LEVEL
| I | | LEVEL
Ml LEVEL
Ll
B.1. Can pivot entire body a minimum of 90 degrees while sitting LJ
in a bath or on a flat surface such as a bed.
DATE
B.2. Can pivot entire body a minimum of 90 degrees while sitting L\]
on a conventional classroom chair.
DATE
B.3. Can pivot legs a minimum of 90 degrees while sitting when LJ
arms are rotated to the left or right.
DATE
B.4. Can push self to a sitting position from a reclining position LJ
on a flat surface such as a bed or floor.
DATE
B.5. Can keep trunk in alignment when legs are pivoted a LJ
minimum of 90 degrees to the left or right while sitting. DATE
B.6. Can realign trunk to an erect position after leaning forward, LJ
to the left, and to the right a minimum of 45 degrees.
DATE
B.7. Can realign trunk to an erect position after leaning forward, LJ
to the left, and to the right a minimum of 20 degrees. DATE
B.8. Can raise head to an erect position when head is tilted back LJ
while sitting with upper trunk support.
g pp pp DATE
B.9. Can bring head to an erect, midline position when head LJ
is turned to the left or right while sitting with upper trunk
support. DATE
8.10. Can raise head to an erect position from a chin on chest LJ
position while sitting with upper trunk support.
DATE
8.11. Can tolerate movement of head and limbs while in a fully LJ
supported sitting position.
DATE
Can tolerate being placed in a sitting position with a minimum LvJ
of 90 degrees flexion in the hips and knees. SEE: A.7. DATE
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Category C

Top-Down Motor Milestone Assessment

GRAD
LEVEL

LEVEL

LEVEL

LEVEL
I}

ci1

. Can stand in one place without support for a minimum of 60

seconds.

LJ

DATE

c.2.

Can stand in one place with one or both hands held for a
minimum of five minutes.

LJ

DATE

C.3.

Can maintain hip and knee extension to allow weight bearing
for a minimum of three minutes while another person or ap-

propriate equipment keeps the participant's body in alignment.

LJ

DATE

C.4.

Can tolerate weight bearing on feet for a minimum of 45 min-
utes per day when knees, hips, and trunk are held in align-
ment by a mobile stander or similar standing device.

LJ

DATE

C.5.

Can tolerate fully prompted extension of hips and knees.

L]

DATE

. Can tolerate being placed in a vertical position.

LJ

DATE
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Category D

Top-Down Motor Milestone Assessment

TRANSITIONJFROMBSITTING TO

GRAD
LEVEL

LEVEL

LEVEL
1l

LEVEL
1

D.1. Can stand up from a bath or from the floor with one hand-

LJ

held. DATE

D.2. Can stand up from a conventional classroom chair without L\J
assistance.

DATE

D.3. Can push with legs to raise self from a sitting position in a
bath or from the floor when the trunk is stabilized.

LJ

DATE
D.4. Can stand up from a conventional classroom chair with one LJ
or both hands held. DATE

D.5. Can extend hips and knees and bear own weight when trunk
is raised from a sitting position in a bath or on the floor.

LJ

DATE
D.6. Can extend hips and knees and bear own weight when trunk LJ
is raised from a sitting position on a chair. DATE

Can tolerate fully prompted extension of hips and knees. SEE: C.5.

LJ

DATE
Can tolerate being placed in a sitting position with a minimum of LJ
90 degrees flexion in the hips and knees. SEE: A.7.
DATE
Can tolerate being placed in a vertical position. SEE: C.6. LJ
DATE

72




Category E

Top-Down Motor Milestone Assessment

TRANSITIONBSTANDING

GRAD
LEVEL

LEVEL

LEVEL
I

LEVEL
1}

E.1. Can lower self into a bath or to the floor by holding a
stationary object or with help from another person, while

LJ

maintaining balance. DATE

E.2. Can lower self to a conventional classroom chair without L\]
assistance.

DATE

E.3. Can use legs to lower self into a bath or to the floor when
the trunk is stabilized by another person.

LJ

DATE

E.4. Can use legs to lower self to a chair when both hands are LJ
held by another person.

DATE

E.5. Can flex hips and knees when another person or
appropriate equipment supports the trunk and lowers the

LJ

participant into a bath or to the floor. DATE
E.6. Can flex hips and knees when another person or LJ

appropriate equipment supports the trunk and lowers the

participant to a chair. DATE

Can tolerate fully prompted extension of hips and knees. SEE

LJ

C.5.
DATE
Can tolerate being placed in a vertical position. SEE: C.6. L‘]
DATE
Can tolerate being placed in a sitting position with a minimum of LJ
90 degrees flexion in the hips and knees. SEE: A.7. -
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Category F

Top-Down Motor Milestone Assessment

PIVOTINGRWHILERSTANDING

GRAD
LEVEL LEVEL
| LEVEL
I LEVEL
1}
F.1. Can pivot while standing in place when holding on to a sta- LJ
tionary object or another person's hand without additional
prompts. DATE
F.2. Can reposition feet to pivot in place while standing when LJ
another person rotates the trunk and helps the participant
maintain balance. DATE
F.3. Can maintain hip and knee extension while standing when LJ
another person rotates the entire body and helps balance the
participant. DATE
Can tolerate fully prompted extension of hips and knees. SEE: C.5. LJ
DATE
Can tolerate being placed in a vertical position. SEE: C.6. L‘J
DATE
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Category G

Top-Down Motor Milestone Assessment

ALKINGRFORWARD

GRAD
LEVEL

LEVEL

LEVEL
I

LEVEL
LI}

G.1. Can walk forward a minimum of 7 metres without assistance.

LJ

DATE

G.2. Can walk a minimum of 330 metres with one hand held.

LJ

DATE

G.3. Can walk a minimum of 100 metres with one or both hands
held or with a walker.

LJ

DATE

G.4. Can move legs reciprocally for a minimum of 3 metres while
bearing own weight when another person assists with shift-

LJ

ing weight and maintaining balance. DATE
G.5. Can move legs reciprocally for a minimum of 7 metres while LJ
being supported by a front leaning walker. DATE

G.6. Can tolerate fully prompted reciprocal leg movements while
being supported in a front leaning walker.

LJ

DATE
Can tolerate fully prompted extension of hips and knees. SEE: C.5. L‘]
DATE
Can tolerate being placed in a vertical position. SEE: C.6. LJ
DATE
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Category H

Top-Down Motor Milestone Assessment

TRANSITIONJFROM STANDING ‘},‘{,, ALK

GRAD
LEVEL LEVEL
I LEVEL
1] LEVEL
1
H.1l. Can start walking from a standing position without assis- L\]
tance.
DATE
H.2. Can start walking from a standing position when using a LJ
walker or when another person helps the participant maintain
balance by holding on to one or both hands. DATE
H.3. Can start moving legs reciprocally from a standing position LJ
in a front leaning walker or while another person assists with
shifting weight and maintaining balance. DATE
Can tolerate fully prompted reciprocal leg movements while being L\]
supported in a front leaning walker. SEE: G.6. -
Can tolerate fully prompted extension of hips and legs. SEE: C.5. L‘]
DATE
Can tolerate being placed in a vertical position. SEE: C.6. L‘]
DATE
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Category |

Top-Down Motor Milestone Assessment

TRANSITIONFFROM WALKING &

GRAD
LEVEL

LEVEL

LEVEL
1l

LEVEL
I

1.1. Can stop walking and maintain a standing position without
assistance.

LJ

DATE

1.2. Can stop walking and maintain a standing position when
another person helps the participant maintain balance.

LJ

DATE

1.3. Can stop moving legs reciprocally and maintain hip and knee
extension for standing while in a front leaning walker or while
another person helps maintain balance.

LJ

DATE

Can tolerate fully prompted reciprocal leg movements while being
supported in a front leaning walker. SEE: G.6.

LJ

DATE

Can tolerate fully prompted extension of hips and knees. SEE: C.5. L‘]
DATE

Can tolerate being placed in a vertical position. SEE: C.6. LJ
DATE
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Category J

Top-Down Motor Milestone Assessment

ALKINGEBACKWARDS

GRAD
LEVEL

LEVEL

LEVEL
1l

LEVEL
11}

J.1l. Can walk backward a minimum of three steps while holding
on to a stationary object or with one hand held.

LJ

DATE

J.2. Can walk backward a minimum of three steps with both
hands held or while using a walker with guidance provided
by another person.

LJ

DATE

J.3. Canmove feet backward to adjust body alignment when the
participant is moved backward while being supported by a
front leaning walker or guided by another person.

LJ

DATE

J.4. Can tolerate fully prompted backward reciprocal leg move-
ments while being supported in a front leaning walker or
guided by another person.

LJ

DATE

Can tolerate fully prompted extension of hips and knees. SEE:
C.5.

LJ

DATE

Can tolerate being placed in a vertical position. SEE: C.6.

LJ

DATE

78




Category K

Top-Down Motor Milestone Assessment

GRAD
LEVEL

LEVEL

LEVEL
1l

LEVEL
Il

K.1. Can turn to the left or right in a maximum arc of 1 metre while
walking independently.

LJ

DATE

K.2. Can pivot to the left or right while being guided with one LJ
hand.

DATE

K.3. Can turn to the left or right in a maximum arc of 1 metre while
walking with one hand held.

LJ

DATE
K.4. Can pivot to the left or right while walking with a walker or LJ
with both hands held when another person rotates the walker
or the trunk of the participant. DATE

Can maintain hip and knee extension while standing while another
person rotates the entire body and helps balance the participant.
SEE: F.3.

LJ

DATE

Can tolerate fully prompted extension of hips and knees. SEE: C.5.

LJ

DATE

Can tolerate being placed in a vertical position. SEE: C.6.

LJ

DATE
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Category L

Top-Down Motor Milestone Assessment

GRAD
LEVEL

LEVEL

LEVEL
1l

LEVEL
i

L.1. Can walk up a minimum of three steps while holding a railing
or with one hand held by another person.

L]

DATE

L.2. Can maintain extension of one leg while another person prompts the
lifting of the other leg then prompts the student to raise his/her own
body weight to ascend a minimum of 3 steps.

LJ

DATE

Can move legs reciprocally for a minimum of 3 metres while bear-
ing own weight when another person assists in shifting weight
while maintaining balance. SEE: G.4.

L]

DATE
Maintains hip and knee extension to allow weight bearing for a LJ
minimum of three minutes while another person keeps partici-
pant's body in alignment. SEE: C.3. DATE
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Category M

Top-Down Motor Milestone Assessment

GRAD
_— LEVEL LEVEL

| LEVEL

Il LEVEL
1l

M.1. Can walk down a minimum of three steps with both hands LJ
held by another person or with hand rails on both sides of the
participant. DATE

M.2. Can maintain extension of one leg while another person prompts the LJ
flexion of the other leg and helps the student balance while he/she low-
ers his/her body weight for a minimum of 3 steps. DATE

Can move legs reciprocally for a minimum of 3 metres while bear- LJ
ing own weight when another person assists with shifting weight
and maintaining balance. SEE: G.4. DATE

Can maintain hip and knee extension to allow weight bearing for a LJ
minimum of three minutes while another person keeps participant's
body in alignment. SEE: C.3. DATE
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Category N

Top-Down Motor Milestone Assessment

ALKING UNEVEN GROUND

GRAD
LEVEL

LEVEL

LEVEL
1]

LEVEL
LI}

N.1. Can walk on uneven surfaces with height variations of 10cm
or less when one hand is held.

LJ

DATE

N.2. Can walk on uneven surfaces with height variations of 10cm
or less when both hands are held.

LJ

DATE

N.3. Can walk on uneven surfaces with height variations of 10cm or

less when each leg is prompted and partial support at the upper
trunk level is offered by another person.

L]

DATE
Can move legs reciprocally for a minimum of 3 metres while bear- LJ
ing own weight when another person assists with shifting weight

and maintaining balance. SEE: G.4. DATE
Can maintain hip and knee extension to allow weight bearing for a LJ
minimum of three minutes while another person keeps the partici-

pant's body in alignment. SEE: C.3. DATE
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Category O

Top-Down Motor Milestone Assessment

GRAD
LEVEL

LEVEL

LEVEL
1l

LEVEL
1]

0.1. Can walk up a slope of 30 degrees or less with one hand held.

LJ

DATE

0.2. Can walk up a slope of 30 degrees or less with both hands
held.

LJ

DATE

0.3. Can walk up a slope of 30 degrees or less when each leg is
prompted and partial support at the shoulder or upper trunk
level is offered.

LJ

DATE

Can move legs reciprocally for a minimum of 3 metres while bear-
ing own weight when another person assists with shifting weight
and maintaining balance. SEE: G.4.

LJ

DATE

Can maintain hip and knee extension to allow weight bearing fora
minimum of three minutes while another person keeps partici-
pant's body in alignment. SEE: C.3.

LJ

DATE
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Category P

Top-Down Motor Milestone Assessment

GRAD
LEVEL

LEVEL

LEVEL
1

LEVEL
1

P.1. Can walk down a slope of 30 degrees or less with both hands
held.

LJ

DATE

P.2. Can walk down a slope of 30 degrees or less with prompts at
the shoulder level.

LJ

DATE

P.3. Can walk down a slope of 30 degrees or less when each leg is
prompted and partial support at the shoulder or upper trunk

LJ

level is offered. DATE
Can move legs reciprocally for a maximum of 3 metres while bear- LJ
ing own weight when another person assists with shifting weight
and maintaining balance. SEE: G.4 DATE
Can maintain hip and knee extension to allow weight bearing for LJ
a minimum of three minutes while another person keeps partici-
pant's body in alignment. SEE: C.3. DATE
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