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Abstract

Delayed development of the gross motor function abilities is the main manifestation
of cerebral palsy (CP) in all children affected by it. Rebound therapy was introduced
to help children with different disabilities such as CP. The aim of this case study
was to assess the effect of the rebound therapy on the gross motor function abilities
in a child with spastic CP. An eight year old girl with spastic CP of Level | on the
gross motor function classification system (GMFSC) and graded 1 on the Modified
Ashworth Scale (MAS) was selected to undergo the rebound therapy program using
mini trampoline. Gross motor abilities were assessed pre- and post- rebound therapy
program. The program was conducted for three successive months - three times /
week for half an hour / session. The comparison of pre- and post- treatment results
showed that rebound therapy improved the total gross motor function abilities by
3.8%, the sitting function by 5%, the kneeling and crawling functions by 3%, the
standing function by 2.7% and the walking, running and jumping functions by 8%
in a child with spastic CP. Rebound therapy was effective in improving gross motor
function abilities in a child with spastic CP. However, further randomized control
trials are recommended.

Keywords: Cerebral Palsy (CP), children, gross motor functions, rebound therapy,
spasticity

List of Abbreviations: CP: Cerebral Palsy, GMFCS: Gross Motor Function
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1. Introduction

Cerebral palsy (CP) is an umbrella term
[1] that refers to a permanent disorder
of the infant brain caused by a non-
progressive lesion. It impacts negatively
the affected child’s movements and
posture leading to activity limitations

2.

The most common symptoms of CP
include an impaired muscular tone,
impaired motor functions, delayed gross
motor functions, delayed fine motor

skills and limitations in daily activities

[3.4].

Rebound therapy is a therapeutic tool
that uses trampoline to facilitate
movements, improves balance and also
improves motor performance in
children with different disabilities, such
as CP [5,6].

As a concept, rebound therapy is based
on the physical principles of bouncing
such as kinetic energy, Hooke’s law,
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Newton’s third law and potential energy
[7.8,9,10,11]. These properties lead to
several biomechanical, physiological
and therapeutic effects [11].

It is well established that rebound
therapy enhances cardiovascular and
pulmonary functions, modulates of
muscle tone, improves kinesthetic
awareness and also improves postural
control [11]. Moreover, it helps the
children with CP to improve their
postural balance and enhances their
muscular  tone  [12],  resultantly
improving their motor performance.

As far as we know, there is no available
literature which discusses the effect of
rebound therapy on the gross motor
function abilities in children with
spastic CP of Level 1 on Gross Motor
Function Classification System
(GMFCS).

The aim of the current case study was to
reveal the effect of rebound therapy on
the gross motor function abilities in a
child with spastic CP. It was
hypothesized that there was no effect of
rebound therapy on the gross motor
function abilities in a child with spastic
CP.

2. Patient Profile

An 8 year old girl with spastic CP was
selected for the rebound therapy
intervention. The child fits in Level | on
the GMFCS, which means she could
walk independently [13] but there were
some balance and coordination
disturbances [14]. She was also graded
1 according to the Modified Ashworth
Scale (MAS) for spasticity.

3. Management

Rebound therapy program using mini
trampoline was designed to manage the
child. The program was performed for 3
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successive months - 3 sessions / week
for half an hour / session. The child
performed the entire program on the
surface of the mini trampoline with bare
feet.

3.1. Evaluation

Gross Motor Function Measure-88
(GMFM-88) assessment scale was used
to assess the gross motor function
abilities of the child, pre- and post-
rebound therapy program. GMFM-88 is
a very well used assessment scale that
evaluates the gross motor functions. It is
not limited by age and it consists of
eighty-eight items categorized into the
following five dimensions: (A) lying
and rolling (B) sitting (C) crawling and
kneeling (D) standing and (E) walking,
running, and jumping. Each item is
scored on a 4-point scale (0-1-2-3) [15].
The score reflecting the total gross
motor function abilities including the
scores of all the above mentioned
functions was also calculated.

3.2. Treatment Program

In each session, the rebound therapy
program given below was conducted.
The program was divided into four
parts. Firstly, positioning exercises were
performed in the kneeling position, in
the standing position with an erect
posture with both feet on the mini
trampoline surface and in single limb
standing  position.  Secondly, the
program included the  squatting
exercises, that is, the standard squatting
exercise in addition to the single limb
squatting exercise. Thirdly, the program
included coordination exercises, such as
catching and throwing ball from
different positions including kneeling,
standing, single limb standing and
kicking the ball with feet, alternatively.
Finally, jumping exercises and jumping
while throwing a ball were conducted.
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4. Results

The gross motor functions were
assessed by GMFM-88 pre- and post-
rebound therapy program.

4.1. Pretreatment Results

In Dimension (A), which assessed lying
and rolling, the child scored 100%. In
Dimension (B), which assessed the
sitting function, she scored 93.3%. In
Dimension(C), which assessed the
crawling and kneeling abilities, she
scored 97%. In Dimension (D), which
assessed the standing function, she
scored 87% and lastly, in Dimension
(E), which assessed the walking,
running and jumping functions, she
scored 73.6%. The total unaided score
was 90.18%. Unaided score means that
the child was assessed without any
assistive aids or orthosis.

4.2. Post Treatment Results

After three months of the rebound
therapy program, the child was assessed
again using the same assessment tool,
that is, GMFM-88.

The percentage score of Dimension A
was 100%. Dimension (B) was
improved by achieving 98.3% score.
Dimension (C) was also improved by
achieving 100% score. Dimension (D)
was improved by achieving 89.7%
score and finally, Dimension E was
improved by achieving 81.9% score.

The total unaided score was 94% (Table
1).

4.3. Comparing the Pre- and Post-
treatment Results

The post treatment results showed
improvement by 3.8% in the total gross
motor function abilities with 5% in the
sitting function, 3% in the kneeling and
crawling functions, 2.7% in the standing
function, and 8% improvement in the
walking, running and jumping functions
in a child with spastic CP after the
rebound therapy program.

5. Discussion

The current case study rejects the
hypothesis and proves that the rebound
therapy has a positive effect on the
gross motor function abilities in a child
with spastic CP. The results showed
improvement in the total gross motor
function score, as well as in the scores
for the sitting function, kneeling and
crawling functions, standing function
and walking, running and jumping
functions after three months of the
rebound therapy program.

This case study selected the child using
GMFCS as it is previously known to be
a valid and reliable tool in classifying
CP [16]. It is more likely to be used by
the researchers rather than any other CP
classification tool [17] as it is related
directly to the gross motor abilities and
limitations [18].

Table 1. The Pre- and Post- rebound Therapy Gross Motor Function Scores using

GMFM-88
Variable Dimension Dimension Dimension Dimension Dimension Total
(A) (B) ©) (D) (E)  Score
Pretreatment 100% 93.3% 97% 87% 73.6% 90.18%
Post Treatment 100% 98.3% 100% 89.7% 81.9% 93.98%
% of 0% 5% 3% 2.7% 8% 3.8%
Improvement
(Post treatment-

pretreatment %)
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This case study selected GMFM-88 as
the method of assessment of gross
motor functions due to its validity [19]
and reliability  [20], previously
confirmed by a research performed on
eighty-four children with CP. GMFM

was found to have an excellent
reliability  (0.952-1.000), acceptable
smallest real difference (1.60) and

acceptable standardized response mean

(3.14) [19].

The results of the current study were
confirmed by Mohamed et al. [21].
They performed a randomized control
trail using the rebound therapy via a
Swiss ball. They revealed that there was
improvement in the GMFM scores for
items 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 29, 33, 34, 35, 36, 37 in the sitting
domain and a significant difference as
compared to the control group.

The current case study agrees with the
findings of a single subject study which
revealed that the rebound therapy using
bungee trampolining improved the
scores of items 34 and 53 in GMFM in
the subject. It also showed improvement
in motor performance [12].

The gross motor function abilities are
proven to be highly related to balance
[22]. So, if the balance improves in a

child with CP, it will lead to
improvement in the gross motor
functions.

Mansouri,Qasemi, and Sadeqi

conducted a randomized control trial to
evaluate the efficiency of the rebound
therapy on balance in children with
spastic CP. The results proved that there
was a significant improvement in
balance in children with CP in the
rebound therapy group as compared to
the other control group [23].
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In another randomized control trial
assessing the impact of the rebound
therapy on balance in children with CP,
Abd-Elmonem et al. [24] mentioned
that there was a  significant
improvement in the rebound therapy
subjects as compared to the control
group subjects.

This results of this case study contradict
a pilot study that showed no changes in
the GMFM despite showing a
significant  improvement in  motor
performance [25].

6. Conclusion and Recommendations

Rebound therapy improved the gross
motor functions in a child with spastic
CP, specially the sitting, kneeling and
crawling, standing, walking, running
and jumping functions.  Further
randomized control trials are
recommended to assess the effect of the
rebound therapy on the gross motor
functions in children with CP as a single
case study is not enough for drawing
certain ~ conclusions.  Also,  we
recommend further randomized control
trials to assess the effect of the rebound
therapy on other aspects such as
balance, playfulness and gait.
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