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Abstract: Background: Cerebral palsy describes a group of permanent
disorders of the development of movement and posture, causing activity
limitation, that are attributed to non- progressive disturbances that occurred in
the developing foetal or infant brain. In the industrialized world, the incidence
of cerebral palsy is about two per 1000 live births. The incidence is higher in
males than in females. The purpose of this study was to examine the motor
abilities of children with cerebral palsy who received functional Physiotherapy
and the improvement compared to the motor abilities of children in a reference
group whose therapy was based on the principle of normalization of the quality
of movement. Methodology: A comparative experimental study consisting of 30
cerebral palsy children assigned into two groups. Experimental (n=15) who
underwent functional therapy and control (n=15) who underwent conventional
physiotherapy were assessed for their improvement in functional skills. Result:
Gross Motor functional measures (GMFM) reflects that Group A (Treated with
functional therapy) is more effective than Group B (Treated with conventional
therapy). Conclusion: This study concluded that there is a significant difference
between the efficacies of functional physical therapy and conventional therapy
in the treatment of CP children.

Keywords: Cerebral palsy, Gross Motor functional measures, conventional
therapy, Spastic quadriplegia.
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INTRODUCTION

behaviour, by epilepsy, and by secondary

Cerebral palsy (CP) is an umbrella term
encompassing a group of non- progressive, motor, non-
contagious conditions that cause physical disability in
human development [1]. Cerebral refers to the cerebrum,
which is the affected area of the brain (although the
disorder most likely involves connections between the
cortex and other parts of the brain such as the
cerebellum), and palsy refers to disorder of movement.
CP is caused by damage to the motor control centres of
the developing brain and can occur during pregnancy
(about 75 percent), during childbirth (about 5 percent) or
after birth (about 15 percent) up to about age three.

Cerebral palsy describes a group of permanent
disorders of the development of movement and posture,
causing activity limitation, that are attributed to non-
progressive disturbances that occurred in the developing
foetal or infant brain. The motor disorders of cerebral
palsy are often accompanied by disturbances of
sensation, perception, cognition, communication,

musculoskeletal problems [2-5].

Cerebral palsy is an important neurological
problem; the incidence of cerebral palsy in India is quite
alarming with various reports having indicated that 1.5
to 3.5 per thousand of all live births may be followed by
the child developing Cerebral palsy. Cerebral palsy is a
description, not a specific diagnosis that covers a number
of neurological conditions resulting in abnormal
development of movement and postural control [6].
Treatment of cerebral palsy focuses on how best to help
the individual maximize his or her potential. Children
with Cerebral palsy typically receive Physiotherapy to
facilitate motor development and to enhance their
independence in motor skills, self-care, play and leisure
activities. Many treatment systems have been developed
over the years like Neuro-developmental treatment
(NDT) [7], Vojta therapy, Sensory Integrative therapy
[8], and Conductive education. Each one differs in their
treatment strategies, but the basic aim is to help the child
with cerebral palsy to achieve greatest level of
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independence. These treatment strategies focus on
neurophysiological approaches.

Neurophysiological approaches emphasize
facilitation of normal movement patterns, the functional
approach emphasizes the role of environment and the
task in the performance of functional activities [9]. The
functional approach, therefore, is based on an active
rather than a passive view of motor learning, people learn
by actively attempting to solve problems inherent to a
functional task, rather than repetitively practicing normal
patterns of movement. Because each environment and
task situation demands unique movements [10]. The task
of the therapist is not to elicit specific responses by
handling the child, but to provide an environment that
enables the child to learn to perform self-initiated actions
within naturally occurring restraints [11]. In this view it
is more important for the child to perform a task as
functionally as possible as to perform normally as
possible. Functional Physiotherapy emphasizes the
learning of motor abilities that are meaningful in the
child's environment and perceived as problematic by
either the child or the parents [12]. Children practice
these motor abilities in functional situations, with the
child having an active role in finding solutions for motor
problems rather than having the physical therapist's
handling result in a solution. Functional goals, in terms
of skills, are established with parents and children based
on their priorities. Functional activities are assumed to be
learned by repetitive practice of goal-related tasks in
functional situations. This study was to find the effect of
functional activities to determine the impact in children
with cerebral palsy [13-15].

The purpose of this study was to examine
whether the motor abilities of children with cerebral
palsy who received functional Physiotherapy improved
more than the motor abilities of children in a reference
group whose therapy was based on the principle of
normalization of the quality of movement.

MATERIALS & METHODOLOGY

30 cerebral palsy children were assigned into
two groups of 15 each according to inclusion criteria.
The method of collection of data was by purposive
sampling method. It was done on the basis of inclusion
and exclusion criteria. A comparative experimental study
consisting of 30 cerebral palsy children assigned into two
groups. Experimental (n=15) who underwent functional
therapy and control (n=15) who underwent conventional
physiotherapy were assessed for their improvement in
functional skills.

Inclusion Criteria

Subject with diagnostic of spastic cerebral
palsy. Male and female subjects. Age between 3 years to
7 years. Diplegia, Hemeplegic and Quadriplegic cerebral
palsy were included.

The materials used are:
1. Mat
2. Pillow

Ball With different colors, Board with three
shapes in a line with three fitting pieces Board with six
pegs, round box, Cubes, Doll which can be seated, Doll
squeezing type, small animal toy, plate, ring with string,
spoons, toy car, toy chair, white napkin/handkerchief,
Lace shoes, Straw in milk cartoon [16], Stationeries like
Pen and Pencil, Sound proof room used for assessment.

e  Gross Motor Functional measure (GMFM)
e Functional Independence measure (WeeFIM)

METHOD

Thirty children with cerebral palsy were
selected on the basis of inclusion and exclusion criteria.
The parents of the included subjects signed a parental
consent statement for participation in the study Children
were assigned into 2 groups i.e group A and group B
Group A ie (Experimental group) received functional
physiotherapy treatment while Group B ie (conventional)
was treated by conventional therapy.

Measurement Tools
Gross Motor functional measures (GMFM):

The GMFM is a validated evaluative instrument
designed to detect change in gross motor function of
children with cerebral palsy. Intra-class correlation
coefficients (ICCs), calculated to study inter-observer
and intra-observer reliability, were high. In our study, we
used a Dutch translation of the GMFM. Inter-observer
reliability and test-retest reliability of the Dutch version
of the GMFM were assessed in a sample of children with
mild, moderate, or severe cerebral palsy. The ICC for
inter-observer reliability for the first dimension (lying
and rolling) was 75; ICCs for the other dimensions
ranged from 96 to 1.00. The ICCs for test- retest
reliability ranged from 96 to 99 for the 5 dimensions [17].
The evaluative quality of the GMFM has been confirmed
in a study in which the Dutch version was used. The
GMFM is a standardized observational instrument and
validated to measure change in gross motor function over
time in children with cerebral palsy. The scoring key is
meant to be a general guideline. However, most of the
items have specific descriptors for each score. It is
imperative that the guidelines contained in the manual be
used for scoring each item.

Functional Independent Measure (WeeFIM):
Functional independence measure useful in
assessing functional independence in children aged 6
months to 7 years. It can be used for children with
developmental disabilities aged 6 months to 21 years.
Normative The Functional Independence Measure
(WeeFIM) for children is a simple-to-administer scale
for assessing independence across 3 domains WeeFIM
was based on a conceptual framework by the World
Health Organization (1980) of pathology, impairment,
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disability and handicap, and the "burden of care."
WeeFIM is useful in assessing functional independence
in children aged WeeFIM data had been validated for
American children. With a normative database, the
progression of independence at home and in the
community can be evaluated [18-21].

WeeFIM is an 18-item, 7-level ordinal scale
instrument that measures a child's consistent
performance in essential daily functional skills. Three
main domains (self- care, mobility, and cognition) are
assessed by interviewing or by observing a child's
performance of a task to criterion standards. WeeFIM is
categorized into 2 main functional streams: "Dependent"
(i.e., requires helper: scores 1-5) and "Independent” (je,
requires no helper: scores 6-7). Scores 1 (total assistance)
and 2 (maximal assistance) belonged to the "Complete
Dependence” category. Scores 3 (moderate assistance), 4
(minimal contact assistance), and 5 (supervision or set-
up) belonged to the "Modified Dependence" category.
Scores 6 (modified independence) and 7 (complete
independence) belonged to the "Independent” category.
The WeeFIM is a 7-level criterion-specific ordinal scale.
Level 7 requires no assistance for the child and the child
completes the task independently without requiring a
device. During the task, there is no concern about safety
or taking an inordinate amount of time. Level 6 reflects
modified independence and includes use of an assistive
device or not completing the task in a timely or safe
manner [22-25].

Procedure

The children were assigned to 1 of 2 groups:
Group A functional therapy group, group B received
conventional therapy, whose Physiotherapy was based
on the principle of normalization of the quality of
movement. Age and type of cerebral palsy important
variables that should be considered equally so pre-
stratified randomization procedure was applied to ensure
an equal distribution of subjects.

After random assignment to groups, all children
were pretested, parents were interviewed, both basic
gross motor abilities in standardized environment and
motor abilities daily situations were studied using the
Gross Motor Functional Measure (GMFM) and
Functional independence  measure  (WeeFIM)
respectively.

Group A-Functional therapy

Individual intervention plans were designed for
the functional therapy group children. Functional
Physiotherapy directed at promoting functional skills and
the physical and social environments of children are
never the same. The therapy model consists of stages that
lead to a task specific individual therapy plan to master
functional skills that are important to the child and the
parents. After collection of general information about the
physical and social environments of the child and
collection of specific informations about the child's

problems in performance of functional motor activities,
priorities are established with parents and child. A
maximum of 3 problematic activities are selected. In the
next stage, the selected problems are analysed separately
[26].

The constraints and possible support from the
environment (both physical and social) in which the skill
is problematic are determined, as well as individual
factors such as specific impairments, functional
limitations, and motivational aspects that are related to
the functional skill. When the constraints are analysed,
long-term goals (directly related to the selected
problematic activities) are divided into short-term goals,
which are related to the long-term goals, but are less
complex. For example, a child falls very often when
walking on uneven surfaces. His poor ability to stand on
one leg and the uneven surfaces in and around they are
the main factors related to his falling. The long-term goal
is formulated as follows: the child walks in and around
the tables without falling. Short-term goals are related to
this goal; for example:

1. The child steps over a doorstep without holding
on to the doorpost, and

2. When standing on a mat, the child kicks a ball
without falling.

An evaluation date is established for each goal.
In the implementation stage, the short-term goals are
practiced in wvarious natural settings. Repetitive
practicing takes place in situations that resemble as much
as possible the situation in which the activities are
problematic. This means that practice takes place in
natural situations (mostly at home or outdoors, and
maybe in the therapy room when the desired situation
can be stimulated). The therapist and parents discuss
how, when, and where to practice. They also discuss the
amount of assistance, the reduction of assistance, the
time of day that is most practical for practicing the
specific skill (fit into the daily routines), and the setting
in which the child practices the skill. The parents, child,
and therapist together evaluate the goals at the
established dates. The main features of the functional
approach are the establishment of functional goals,
repetitive practice of the problematic motor abilities in
functional situations (in a meaningful environment), an
active role for the child (the child must find solutions for
motor problems), and active involvement of parents in
all stages of the program (e.g., goal setting, decision
making, implementation in daily life, evaluation of
goals) [27-29].

Functional Activities that incorporate Developmental
Skills
1. Walking on bleachers, walking between rows of
chairs- For balance training. 2. Cup, spoon,
book, coin, Pencil and ball holding-For improve
holding objects.
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2. Glasses, bowls, dishes, trays, records and
cassette tapes-Perceptual-motor co-ordination
of stacking.

3. Straw in milk cartoon, sock in shoe, toast to

touster, key in lock, pencil in sharpener-Eye

hand co-ordination of placing an object in
another object.

Food, table game pieces, coins, pages of book-

Uses pincer grasp to pick up items.

5. Being fed, bathed, tickled, greeted and being
put to bed -Anticipates routine event.

Group B-Conventional therapy
15 children were treated with according to
conventional Physiotherapy method.

Before starting the treatment therapy methods
and intervention goals of all children were examined the
focus of intervention was based on the principal of
normalization of children of motor performance and
quality of movement.

Treatment time was mean duration of 45
minutes per session. After every 3 months, assessment
was taken to know the motor abilities of children by
using GMFM and WeeFIM. There were 2 follow up
assessments: 3 and 6 months after pretest. Exercise
Protocol for conventional Group72.

1. To provide midline orientation of the body-
Child side lying, head supported on a small
pillow or towel; therapist's hands on child's
abdominal  muscles;  lower  extremities
dissociated or symmetrically flexed; toy placed
in front of child at chest level.

2. To increase movement of upper extremities -
child from side lying backward shift into supine
with buttocks maintained elevated off the
support with hips and knees flexed; lower

extremities just outside lateral dimensions of
trunk.

To improve bilateral symmetrical activation of
trunk musculature, Hand knees and hands-feet
play in supine with buttocks elevated.

To achieve trunk extension with active holding
by abdominal muscles; shoulder flexion with
elbow extension; slight lateral pelvic tilt;
unilateral hip extension; full hip and knee
flexion with ankle plantar flexion contra lateral
side-Prone on extended arms over a ball; lower
extremities in line with trunk with the opposite
leg in extension.

Lateral weight shift through pelvis; increased
lateral pelvic tilt; lateral flexion of trunk and
neck-Lateral displacement of ball towards
extended lower extremity [30-35].

RESULT
Data Analysis

Statistical Analysis was done by using the
statistical software namely, SPSS 10.0 Version.
Microsoft word and Excel have been used to generate
graphs, tables etc.

A total number of 30 (n = 30) were taken for the
study. Improvements in Gross Motor Function using
GMFM and Functional independent measure using
WeeFIM from baseline to the last follow up were
measure by computing change scores for each group and
taking the group mean as well as computing change in
each outcome variable between groups. Repeated
measures of ANOVA one-way classification using
multivariate test were used to assess the statistical
significance of the change score.

Gross Motor Functional Measures
General Linear Model

Table 1: Descriptive Statistics

Measurements Mean | Standard deviation
Pre Group A | 50.21 | 10.87

Post Group A | 57.22 | 10.2

Follow-UP | Group A | 59.24 | 11.24

Pre Group B | 37.95 | 5.17

Post Group B | 36.58 | 7.09

Follow-Up | Group B | 42.46 | 6.01

Mean and standard deviation of Pre, Post and follow- Up measurements for all the 15 samples of both groups are

shown in descriptive statistics.

Table-2: Multivariate Tests

Effects F P-Value
Visits Pillai,s Trace | b .000
523.60
Group Vs Visit | Pillai,s Trace | b .020
8.62
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A highly significant difference (P< 0.05) at 95% confidence interval by using multivariate test in Pillai’s Trace.

Table 3: Test of between —Subjects Effects

Source | Typelll Sum of Squares | Degrees Of Freedom | Mean Square | F P Value
Intercept | 15371.51 1 15371.51 1734 | .000
Error 1123.05 14 102.34
From the above table we Have arrived a highly A has increase in motor abilities when compared to
significant difference (P<0.05) by using repeated Group B. So Group A is effective.
measure of ANOVA with one way classification. Group Test of functional independent Measure for Children

General Liner Model

Table 4: Descriptive Statistics

Measurements Mean | Standard deviation
Pre Group A | 39.87 | 5.27
Post Group A | 45.13 | 4.58
Follow-Up | Group A | 49.47 | 4.58
Pre Group B | 37.60 | 5.87
Post Group B | 40.47 | 5.91
Follow-Up | Group B | 42.67 | 6.00

Mean and standard deviation of Pre, Post and follow up measurement for the entire 15 sample of both the Groups
are shown in descriptive statistics.

Table 5: Multivariate Tests

Effects F P-Value
Session Pillai,s Trace | b .000
473.498
Group Vs session | Pillai,s Trace | b .020
6.930

A highly significant difference (P<0.05) at 95% confidence interval by using multivariate test in Pillai’s Trace.

Table 6: Test of Between —Subjects Effects

Source | Typelll Sum of Squares | Degrees Of Freedom | Mean Square | F P Value

Intercept | 162817.600 1 162817.600 1624.617 | 0.000

Error 1123.05 14 100.219

From the above table we have arrived a highly Group A have high scores in functional activities Group-
significant difference (P<0.05) by using repeated A is more effective.

measure of ANOVA with one-way classification. Since

Table 7: Demographic detail showing male and female ratio

Sex Number | %
Male 22 73.3
Female | 8 26.67
Total 30 100

Table: 8 Demographic detail showing CP Children in age wise

Age of Children | No. of Children | %
3years 12 40
4Years 12 40

5 Years 5 16.66
6 Years 1 33.33
7 Years 0 0
Total 30 100
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Table 9: GMFM scores for evaluation of gross motor function

Post | Follow

57.22 | 59.24

36.58 | 42.46

Table:10 Wee FIM scores for evaluation of functional independence

Post | Follow

45.13 | 49.47

Pre
Group A | 50.21
Group B | 37.95

Pre
Group A | 39.87
GroupB | 37.6

40.47 | 42.67

RESULTS
The study was conducted on 30 Cerebral Palsy

patients who were given Physiotherapy treatment for 6
months. The effects of the treatment on each subjects
were evaluated using both GMFM and WeeFIM. Three
evaluation were performed

v Before treatment

v’ After 3 months of the treatment

v After 6 months of the treatment

Data analysis revealed that the before treatment
mean score of GMFM for Group A (50.21+10.87) was
increase to (57.22+10.20) after 3 months of treatment
and which further increased to (59.24+11.24) after 6
months of treatment when compared to Group B as their
baseline mean score of GMFM (37.95+5.17) was
(36.58+7.99) after 3 months of treatment and it increased
after 6months of treatment to (42.46+ 6.01). Thus
statistically highly significant difference between both
the groups and thus results of GMFM reflects that Group
A (Treated with functional therapy) is more effective
than Group B (Treated with conventional therapy).

The increase in mean measurements of
WeeFIM test of Group A from (39.87+5.24) to
(49.47+4.58) at follow up when compared with Group B
baseline Measurement (37.60+5.87) which increased to
(42.67+6) showed statistically significant difference
between group and proves Group A which was treated
with functional therapy is more effective than Group B
which was treated with conventional therapy.

DiscussIioN

The purpose of this study was to examine
whether children with cerebral palsy receiving functional
Physiotherapy had greater improvements in motor
abilities compared with a reference group of children
who received therapy based on the principle of
normalization of the quality of movement. Both basic
gross motor abilities in a standardized environment
(measured with the GMFM) and motor abilities in daily
situations (measured with the (WeeFIM) were studied.

Children with cerebral palsy typically receive
Physiotherapy to facilitate motor development and to
enhance their independence in motor skills, self-care,
play, and leisure activities. This study the focus on
functional activities versus the focus on quality of
movement; the practice of functional skills versus the

facilitation and normalization of movements; concrete
versus abstract goals; and the collaboration with parents,
who were more involved in decision making about
problem definition and goal setting and in the evaluation
of goals.

Functional Physiotherapy emphasizes the
learning of motor abilities that are meaningful in the
child's environment and perceived as problematic by
either the child or the parents. Children practice these
motor abilities in functional situations, with the child
having an active role in finding solutions for motor
problems rather than having the physical therapist's
handling result in a solution. Functional goals, in terms
of skills, are established with parents and children based
on their priorities. Functional activities are assumed to be
learned by repetitive practice of goal-related tasks in
functional situations. Conventional therapy was based on
the principle of normalization of the quality of
movement.

It focus on eliciting and establishing normal
patterns of movement through controlled sensorimotor
experiences. These sensorimotor experiences are
intended to inhibit abnormal movements and to facilitate
adjustments to promote functional movements.

This study attributes the result that suggests
functional therapy is best suited physical therapy to
enhance and improve the functional skills in daily
situations of children with CP. Clinically both Functional
therapy group and conventional therapy group improved
in motor abilities. Mean of GMFM for Group A (treated
with functional therapy) was (59.24+11.24) at follow Up
when compared Group B (treated with conventional
therapy) was (42.46+6.01) at follow up shows significant
difference between both the groups with Group A
recording marked increase in gross motor functions,
mean functional skills in daily situations with WeeFIM
49.47+4.58 when compared to group B with mean
42.67+6.00. Group A showed a marked improvement in
performance of daily functional motor skills which
reflected on WeeFIM scores. It shows that the
application of a functional Physiotherapy program has
positive effects on both the child's capability as well as
the performance (independence) of daily functional
motor skills.

The following advantages of the functional
approach were identified: it was more purposeful and
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more functional; it had more structure; it was clearer for
parents, children, and therapists; it promoted better
participation of parents and higher motivation of parents
and children; it was more enjoyable for the children; it
led to better collaboration with parents and children
because they were expected to indicate which skills they
wanted to improve; it provided better insight into
problematic skills of the children; improvements were
more apparent; frequency of therapy could be reduced;
and reporting to other professionals was easier because
therapy goals were clearer.

CONCLUSION

This study was planned to find out whether the
motor abilities of children with spastic cerebral palsy
who were receiving functional Physiotherapy
(Physiotherapy with an emphasis on practicing
functional activities) improved more than the motor
abilities of children in a reference group who's
Physiotherapy was based on the principle of
normalization of the quality of movement.

Result derives a highly significant difference
between two groups with (P<0.05) by using repeated
measure of ANOVA with one way classification
Children with Cerebral palsy are benefited from
functional Physiotherapy, both the child's capability as
well as the performance (independence) of daily
functional motor skills improved. It emphasizes on
further evaluation of long term benefits. Therefore, this
study accepts the hypothesis which says that there is a
significant difference between the efficacies of
functional physical therapy and conventional therapy in
the treatment of CP children.

Acknowledgements: All authors extend their gratitude
to all the persons helped in this manuscript preparation.

Support and Funding: NIL

Conflict of Interest Statement: The authors declare no
conflict of interest.

REFERENCES
1. Beukelman, D. R., & Mirenda, P.
(1998). Augmentative and alternative

communication. Baltimore: Paul H. Brookes.

2. Al-Sadik, F. N. A. (2012). Visual evoked potential
in children with spastic cerebral palsy. Med. j.
Babylon, 9(2), 379-384.

3. Little, W. J. (1862). On the influence of abnormal
parturition, difficult labour, premature birth and
asphyxia neonatorum on the mental and physical
condition of the child, especially in relation to
deformities. Trans London Obstet Soc, 3, 193-325.

4. Johnson, A. (2002). Prevalence and characteristics
of  children  with  cerebral palsy in
Europe. Developmental medicine and  child
neurology, 44(9), 633-640.

5.

10.

11.

12.

13.

14.

15.

16.

Thorngren-Jerneck, K., & Herbst, A. (2006).
Perinatal factors associated with cerebral palsy in
children  born in  Sweden. Obstetrics &
Gynecology, 108(6), 1499-1505.

Boucher, N., Dumas, F., B. Maltais, D., & Richards,
C. L. (2010). The influence of selected personal and
environmental factors on leisure activities in adults
with cerebral palsy. Disability and
rehabilitation, 32(16), 1328-1338.

Wiart, L., Ray, L., Darrah, J., & Magill-Evans, J.
(2010). Parents’ perspectives on occupational
therapy and physical therapy goals for children with
cerebral palsy. Disability and rehabilitation, 32(3),
248-258.

Vargus-Adams, J. N., & Martin, L. K. (2009).
Measuring what matters in cerebral palsy: a breadth
of important domains and outcome
measures. Archives of physical medicine and
rehabilitation, 90(12), 2089-2095.

Banerjee, T. K., Hazra, A., Biswas, A., Ray, J., Roy,
T., Raut, D. K., Chaudhuri, A., & Das, S. K. (2009).
Neurological disorders in children and adolescents.
The Indian Journal of Pediatrics, 76, 139-146.
Tomioka, K., Matsumoto, S., lkeda, K., Uema, T,
Sameshima, J. |., Sakashita, Y., ... & Shimodozono,
M. (2017). Short-term effects of physiotherapy
combining repetitive facilitation exercises and
orthotic  treatment in  chronic  post-stroke
patients. Journal of physical therapy science, 29(2),
212-215.

Etoh, S., Noma, T., Takiyoshi, Y., Arima, M.,
Ohama, R., Yokoyama, K., .. & Kawahira, K.
(2016). Effects of repetitive facilitative exercise
with neuromuscular electrical stimulation, vibratory
stimulation and repetitive transcranial magnetic
stimulation of the hemiplegic hand in chronic stroke
patients. International Journal of
Neuroscience, 126(11), 1007-1012.

Farmer, J. P., & Sabbagh, A. J. (2007). Selective
dorsal rhizotomies in the treatment of spasticity
related to cerebral palsy. Child's nervous system, 23,
991-1002.

White, H., Jenkins, J., Neace, W. P., Tylkowski, C.,
& Walker, J. (2002). Clinically prescribed orthoses
demonstrate an increase in velocity of gait in
children with cerebral palsy: a retrospective
study. Developmental ~ medicine and  child
neurology, 44(4), 227-232.

Balaban, B. R., Yasar, E., Dal, U., Yazi" ci’ oglu, K.
L., Mohur, H., & Kalyon, T. A. (2007). The effect
of hinged ankle-foot orthosis on gait and energy
expenditure in spastic hemiplegic cerebral
palsy. Disability and rehabilitation, 29(2), 139-144.
Atchison, B., & Dirette, D. K., editors. (2007).
Conditions in occupational therapy: Effect on
occupational performance. Lippincott Williams &
Wilkins.

Scrutton, D. (1984). Management of the motor
disorders of children with cerebral palsy.

© East African Scholars Publisher, Kenya

407



Neha Khursid et al, East African Scholars J Med Sci; Vol-7, Iss-10 (Oct, 2024): 401-408

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Wilson, B. A., & McLellan, D. L., editors. (1997).
Rehabilitation  studies handbook. Cambridge
University Press.

Gordon, J. (1987). Assumptions underlying physical
therapy intervention: Theoretical and historical
perspectives. Movement science: Foundations for
physical therapy in rehabilitation, ed. J. Carr & R.
Sheppard.

Kvint, V. (2015). Strategy for the Global Market:
Theory and practical applications. Routledge.
Levac, D., & DeMatteo, C. (2009). Bridging the gap
between theory and practice: dynamic systems
theory as a framework for understanding and
promoting recovery of function in children and
youth with acquired brain injuries. Physiotherapy
theory and practice, 25(8), 544-554.

Russell, D. J., Rosenbaum, P. L., Gowland, C.,
Hardy, S., Lane, M., Plews, N., McGavin, H.,
Cadman, D., & Jarvis, S. (1993). Manual for the
gross motor function measure. Hamilton, Ontario:
Mc Master University.

Laisram, N., Srivastava, V. K., & Srivastava, R. K.
(1992). Cerebral palsy—an etiological study. The
Indian Journal of Pediatrics, 59, 723-728.

Butler, C., & Darrah, J. (2001). Effects of
neurodevelopmental treatment (NDT) for cerebral
palsy: an AACPDM evidence
report. Developmental  medicine and  child
neurology, 43(11), 778-790.

Carr, J. H., & Shepherd, R. B. (2006). The changing
face of neurological rehabilitation. Brazilian
Journal of Physical Therapy, 10, 147-156.

Platz, T., van Kaick, S., Mehrholz, J., Leidner, O.,
Eickhof, C., & Pohl, M. (2009). Best conventional
therapy versus modular impairment-oriented
training for arm paresis after stroke: a single-blind,
multicenter randomized controlled
trial. Neurorehabilitation and neural repair, 23(7),
706-716.

Platz, T., van Kaick, S., Mehrholz, J., Leidner, O.,
Eickhof, C., & Pohl, M. (2009). Best conventional
therapy versus modular impairment-oriented
training for arm paresis after stroke: a single-blind,
multicenter randomized controlled
trial. Neurorehabilitation and neural repair, 23(7),
706-716.

Wilson, E. M., & Hustad, K. C. (2009). Early
feeding abilities in children with cerebral palsy: a

28.

29.

30.

31.

32.

33.

34.

35.

parental report study. Journal of medical speech-
language pathology, nihpa57357.

Léwing, K., Bexelius, A., & Carlberg, E. B. (2010).
Goal-directed functional therapy: a longitudinal
study on gross motor function in children with
cerebral palsy. Disability and rehabilitation, 32(11),
908-916.

Retarekar, R., Fragala-Pinkham, M. A, &
Townsend, E. L. (2009). Effects of aquatic aerobic
exercise for a child with cerebral palsy: single-
subject design. Pediatric physical therapy, 21(4),
336-344.

Kim, J. N., Namgung, R., Chang, W., Oh, C. H.,
Shin, J. C., Park, E. S., ... & Han, D. G. (1999).
Prospective evaluation of perinatal risk factors for
cerebral palsy and delayed development in high risk
infants. Yonsei medical journal, 40(4), 363-370.
Pitroda, N., & Sethi, J. (2008). The effect of play
therapy over conventional therapy in improving the
hand function of spastic diplegic cerebral palsy
children. Indian J Physiother Occup Ther, 2, 8-15.
Vaz, D. V., Mancini, M. C., da Fonseca, S. T,
Arantes, N. F., da Silva Pinto, T. P., & de Araljo, P.
A. (2008). Effects of strength training aided by
electrical stimulation on wrist muscle characteristics
and hand function of children with hemiplegic
cerebral palsy. Physical & occupational therapy in
pediatrics, 28(4), 309-325.

Soo, C., Tate, R. L., Williams, L., Waddingham, S.,
& Waugh, M. C. (2008). Development and
validation of the Paediatric Care and Needs Scale
(PCANS) for assessing support needs of children
and youth with acquired brain
injury. Developmental neurorehabilitation, 11(3),
204-214.

Linder-Lucht, M., Othmer, V., Walther, M., Vry, J.,
Michaelis, U., Stein, S., ... & Mall, V. (2007). Gross
motor function measure-traumatic brain injury study
group. validation of the gross motor function
measure for use in children and adolescents with
traumatic brain injuries. Pediatrics, 120(4), e880-
€886.

Wu, Y. W., Croen, L. A., Shah, S. J.,, Newman, T.
B., & Najjar, D. V. (2006). Cerebral palsy in a term
population: risk factors and neurcimaging
findings. Pediatrics, 118(2), 690-697.

Cite This Article: Neha Khursid, Mujahidur Raheman Khan, Priyabrata Dash, Nihar Ranjan Mohanty (2024). A Comparative
Study between Functional Therapy and Conventional Therapy for Children with Cerebral Palsy. East African Scholars J Med
Sci, 7(10), 401-408.

© East African Scholars Publisher, Kenya

408



