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Introduction: Constraint Induced Movement therapy is a rehabilitative technique used in physical rehabilitation
that restrains the sound arm to improve the functional ability of the affected upper extremity.  This study was
conducted to explain the effect of constraint induced movement therapy on functional use of spastic arm in
hemiparetic cerebral palsied children.

Materials and Methods: The study was conducted on thirty children with spastic hemiparesis of both sexes
(seventeen boys and thirteen girls); there age ranged between 2 to 6 years old. They were classified randomly into
two equal groups (A & B). Group (A): received co-nstraint induced movement therapy in addition to selected
occupational therapy for 3 months, every day with session duration two hours. Group (B): received only tradi-
tional occupational therapy, session duration two hours. Assessment of real-world arm movement (reaching
and grasping) was done by pediatric motor activity log-revised (PMAL-R) before and after 3 months of treatment.

Results: Study revealed statistically significant improvement in real-world arm movement in favor to group (A),
regarding to hand dominancy  the P-value was Pre (0.540) and Post (<0.001*).The percentage of change in group
(A) (Pre and Post training) was (116.79) and in group (B) was (37.50)g. We can conclude that constraint induced
movement therapy improved real-world arm movement in spastic hemiparetic cerebral palsied children.

KEY WORDS:Cerebral palsy, Hemiparesis, Spasticity, Constraint Induced Movement Therapy, Pediatric motor
activity Log-Revised, Reaching and Grasping.
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[2]. Increased muscle tone results in limited
movement, especially in the arms and legs.
Spastic CP is the most common type, affecting
approximately 70% of all cases with CP. This form
is caused predominantly due to damage to the
motor cortex and/or pyramidal tract, Hemiple-
gia is included within spastic type [3] In hemiple-
gia, one side of the body is more impaired than

Cerebral palsy is defined as a group of move-
ment and posture disorders caused by a non-
progressive but permanent abnormality in the
fetal or infant brain [1]. Cerebral palsy  occurs
in about two of every thousand live births, and
with improving neonatal care and premature
birth survival rates these numbers may  increase
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the other; the upper limb is typically more
affected than the lower limb [4]. The Modified
Ashworth Scale  (MAS) is the most widely used
measure of spasticity. It is simple to perform and
does not require special equipment or extensive
training. It measures only one aspect of spas-
ticity and it‘s administration takes less than 5
minutes [5]. Children with hemiplegic CP often
compensate for their weak arm by choosing to
perform most tasks with their unaffected arm
this leaded to developmental disregard or
learned non-use where the affected limb is
further inhibited from healthy development [6].
Constraint induced movement therapy(CIMT) is
used in children with spastic hemiparesis [7].
Some studies have yielded positive outcomes
for all participants who receive CIMT [8]. Other
studies have shown that more research is
needed to confirm the most effective way of
implementing the intervention in order to maxi-
mize the therapeutic benefits for participants [9].
shaping and repetitive task practice during a six
hour program used for adults may be too
disturbing for children. In order to make the
intervention child-friendly, both structured-prac-
tice tasks and the type of constraint must be
adapted to suit children [10]. Motor training
focused on activities rather than on the indi-
vidual movements required to complete activi-
ties, which had shown to greatly enhance gains
in spontaneous use of the more-affected upper
extremity [11].
In Constraint induced movement therapy
efficacy studies recommended that Pediatric
Motor Activity Log-Revised scale (PMAL-R)
administered before and after treatment and
weekly for a month following treatment [12].
Parents were asked to rate how well (HW) and
how often (HO) their children use their more-
affected arm to accomplish each activity over a
specified period. Both scales, which range from
0–5, are anchored at six points by abbreviated
phrases and longer definitions; interviewees
may select scores halfway between the anchors.
Conversion for HW items scores (0, 1, or 2 = 0; 3
= 1; 4 or 5 = 2) and HO item scores (0 or 1 = 0; 2
or 3 = 1; 4 or 5 = 2) based on the mean of the
item scores used to derive the total scores for
each scale [13].
The PMAL-R had high internal consistency and

Convergent validity was supported by a strong
correlation between changes in PMAL-R scores
and more-affected arm use during play which
verify The PMAL-R interview as a reliable and
valid measure of upper-extremity pediatric
neurorehabilitation [14]. Manual Ability Classi-
fication System (MACS) is designed to classify
how children with CP use their hands when han-
dling objects in daily activities. Such focus on
manual ability follows the International Classi-
fication of Functioning, Disability and Health
[15]. In addition to it reports the collaboration
of both hands together: it is not an assessment
of each hand separately. It looks for the
children’s manual ability to ‘handle object(s) in
daily life that are relevant and age appropriate
for the child [16].

Participants, Randomization and Informed
Consent: Thirty Cerebral Palsied children with
Spastic Hemiparesis from both sexes partici-
pated in this study. All participants provided
signed informed consent before randomization.
Children were assigned randomly using the so
called envelope method into the two groups.
Letters A (study) and B (control) were written
on 30 pieces of folded papers and each one was
placed inside an envelope so the randomization
process included asking children to select one
folded paper to determine their group.
Design of the study: Group (A): 15 children par-
ticipated in selected occupational therapy, CIMT
and physical therapy for upper limb. Children
were divided into two sub groups according to
age of development into “pre-school” (2-4 year
old) and “younger children” (4-6 year old).Group
(B): 15children participated in selected occupa-
tional therapy only. The children were selected
according to the following criteria: Inclusion
criteria: Children age ranged from 2 to 6 years.
Modified Ashworth Scale grade +1 or 2(Spastic-
ity level mild to moderate),Children with cere-
bral palsy spastic hemiparesis level MACS level
II  and Children were able to follow instructions
during testing and treatment procedures. Exclu-
sion criteria: Children with visual or hearing
defects, Children with neurological or cognition
disorders and Children with previous thoracic
surgery.

MATERIALS AND METHODS
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of the more-affected arm (2)Restraint of the
less-affected arm, thereby forcing use of the
more-affected arm [17]. There are 2 additional
components:(3) Training by the behavioral tech-
nique termed “shaping” that involve(a) provid-
ing verbal feedback and verbal reward for small
improvements in task performance;(b) selecting
tasks that were tailored to address the motor
deficits of the individual patient; (c) carry out
parts of a movement sequence, if they were in-
capable of completing the movement on their
own at first; and (d) systematically increasing
the difficulty of the task performed’ (4) Use of a
“transfer package” of techniques to facilitate
transfer of treatment gains from the clinic to
everyday life  [18].
Assessment of functional ability by PMAL-R
“Rating Anchor”:[0] Not used – Your child did
not use the weaker arm for the activity.[1] Very
poor – Your child had very little functional use
of the weaker arm for the activity. The arm may
have moved during the activity but was of no
real functional help. [2] Poor – Your child had
minor functional use of the weaker arm for the
activity. The arm actively participated in the ac-
tivity, but the stronger arm/caregiver did most
of the work. [3] Fair or moderate – The weaker
arm was used to accomplish the activity, but the
performance was very slow and/or involved
great difficulty. [4] Almost normal – The weaker
arm was able to accomplish the activity inde-
pendently but did so with some difficulty and/
or inaccuracy. [5] Normal – The weaker arm did
the activity normally. The selected occupational
therapy exercises: Playing with cubes. Putting
cinctures in order (removing them and putting
them back) Grasping cup for drinking. Pushing
heavy weight .Rotating shoulder wheel .Using
scissors to cut paper.  Eating food using their
hands .Eating using a fork Brushing teeth
Waving their hands (good bye) Turning a page
in a book. Holding a ball and throwing it. He/
she should Place the object given to him/her
appropriately. Home program was given to
parents and caregivers: 1-Make children wear
the sling for 1 hour at home, during this hour
they should apply several activities with their
affected arm.2-Observe their children through-
out activities of the day and if they are able to
generalize movement they gained through prac-

Measures
Assessment materials:
Materials of subject’s selection: Modified
Ashworth Scale (MAS), Manual Ability Classifi-
cation Scale (MACS) level II- Handled most
objects but with reduced quality and/or speed
of achievement (independent in daily activities).
Materials for evaluation: Pediatric Motor
Activity Log Revised (PMAL-R): It provides
functional assessment of functional use of the
affected arm in normal life.It assesses 22
items;Eat finger foods . Pick up a small item.
Self-feed with a fork/spoon . Brush teeth 5- Ges-
ture Push arm through sleeve of clothing. Turn a
page in a book. Point to a picture. Reach for an
object above head. Push a button or key. Steady
self .  Open a door or cabinet. Turn a knob. Use
arm to move across the floor 15- Take off shoes
.Take off socks. Push a large object across the
floor. Hold a ball Throw a ball or other object
.Use a cylindrical object. Hold a handle while
riding, pulling, or pushing a toy. Placement of
an object. PMAL-R was applied to provide as-
sessment pre and post treatment to assess the
quality and quantity of motion in affected arm
through how well and how often scales. The
caregivers were asked about the actual move-
ments that their children were able to do and
this was initial evaluation which was checked
by the evaluation done pre and post treatment.
Children were asked to carry out 22 items first
with the affected arm then with sound arm then
comparison between both arms was done. The
caregivers were asked to observe their children‘s
activity in home and were given home routine
for affected arm. The how well scale was car-
ried out weekly.
Materials for treatment: 1- Constraint Induced
Movement therapy: using slings to restrict the
unaffected arm while still allowing for the arm
to be used in the event of a trip or fall. It was an
intensive therapy that required 2 hours per ses-
sion, every day for 3 months and each task took
15 to 20 minutes.2- Selected Occupational
Therapy program. 3- Selected Physical Therapy
program.
Interventions:  Constraint induced movement
therapy is a therapeutic technique that consists
of two main components: (1) Intensive training
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tice in their daily living activities.
Data Analysis: Data were fed to the computer
and analyzed using IBM SPSS software package
version 20.0. Quantitative data were described
using range (minimum and maximum), mean and
standard deviation. The distributions of quanti-
tative variables were tested for normality using
Kolmogorov-Smirnov test, Shapiro-Wilk test and
D’Agstino test. If it reveals normal data distri-
bution, parametric tests was applied. If the data
were abnormally distributed, non-parametric
tests were used. For normally distributed data,
comparison between two independent popula-
tions were done using independent t-test, also
paired t-test is used to analyse two paired data.
For abnormally distributed data, comparison
between two independent populations were
done using Mann Whitney test. Significance of
the obtained results was judged at the 5% level.P
value < 0.05 was considered significant.

RESULT

The age of both groups ranged from two to six
years with a mean age (± SD) of 4.15 ± 1.19 of
group (A) and 4.07 ± 1.26 of group (B). There
was no statistical significant difference between
mean value of age of with t value = 0.194 and p
value = 0.848.Both sexes were involved, six girls
and nine boys in group (A) and seven girls and
eight boys in group (B). There is no statistical
difference (matched), as regards gender distri-
bution among both groups, 6 girls (40.0%) and 9
boys (60.0%) were present in group (A) while 7
girls (46.7%) and 8 boys (53.3%) were present
in group (B). (Chi square test= 0.136; p= 0.713)I-
First comparison between each group was car-
ried out using PMAL-R Pre training that reviled
no significant difference between two groups
using paired t-test with the P-value (0.289) fol-
lowed by  comparison between each group Post
training that reviled significant difference be-
tween two groups with the P-value (<0.001*).II-
Secondly comparison between both groups was
carried out Pre and Post training using PMAL-R
where it reviled significant difference between
each group with P-value; Pre (0.289) and Post
(<0.001*). In addition to Mann Whitney test rep-
resented by Z-value where it was (Z= 4.294*)
showing the percentage of change between
each group pre and post training was (108.29)

in group (A) and (31.08) in group (B).

Table 1:  Comparison between the two studied groups
according to PMAL-R.

Pre

Min. – Max. 1.50 – 3.80 1.87 – 3.30

Mean ± SD. 2.76 ± 0.73 2.51 ± 0.51 t= 1.082 0.289

Post

Min. – Max. 3.80 – 7.30 1.90 – 4.50

Mean ± SD. 5.57 ± 1.19 3.26 ± 0.76 t= 6.339* <0.001*

% of change 108.29 31.08 Z= 4.294* <0.001*

p1 <0.001* <0.001*

PMAL-R Test of sig. PGroup B (n = 15)Group A (n = 15)

DISCUSSION

t: Student t-test   Z: Z for Mann Whitney test

p1: p value for Paired t-test for comparing between pre
and post in each group

*: Statistically significant at p < 0.05.

This study mainly focused on the functional
ability of children with hemiparesis cerebral
palsy and the actual movements that they could
perform alone without external help. That why
The PMAL-R was chosen as it made it easier to
assess actual functional ability of the child in
several aspects involved in ADL before and
after CIMT. Constraint induced movement
therapy allowed the intensive use of the affected
upper limb leading to enabling children to act
independently throughout ADL. The results of
this study showed positive effect of CIMT in
improving arm hand function regarding daily use.
The use of transfer package in CIMT showed
positive effect regarding Changes From Pretreat-
ment to 1 Year After Treatment As may be seen
from the Data Supplement by telephone calls
only ,there was no decrease in PMAL-R Thus,
the pattern of findings with respect to real-world
outcome was the same at 1-year follow-up as
at post-treatment.
The chosen age in this study was parallel to age
in study of who reported measuring the more-
affected arm activity in children with upper-ex-
tremity hemiparesis measured by PMAL-R [19].
Appling CIMT was justified by who reported that
children with unilateral CP typically learn strat-
egies and techniques to perform daily tasks with
just the unaffected hand and they typically did
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not use their affected upper extremity. Children
frequently used only their unaffected upper
extremity to increase the efficiency of perform-
ing tasks, which is known as developmental
disregard. These problems further limited daily
activities and participation of children with
unilateral CP [7].Constraint induced movement
therapy was the choice of treatment in present
study as it constrained the unaffected upper
extremity which prevented children from
performing daily tasks with unaffected upper
extremity leading to developmental disregard
instead CIMT forced children with hemiparesis
to perform ADL with affected extremity where
the results showed positive improvement in
functional arm hand movement which came in
agreement with the study of  that described CIMT
as an efficacious in producing improvements in
use of a more-affected upper extremity after
central nervous system damage in adults.
Using the same basic method, more improve-
ments have been demonstrated in young chil-
dren with CP [20].
Moreover the choice of intervention come in
agreement with who stated that CIMT was an
effective approach for treating developmental
disregard in patients with unilateral motor
involvement [21].
In addition to, the present study cope with
several systematic reviews and randomized
controlled trials (RCTs) had demonstrated that
CIMT improved functional performance and ADL
in children with CP which came in agreement
with the results of the present study that showed
significant difference in scores of PMAL-R post
training in favor to group (A) reflecting improve-
ment in functional upper limb movement [9, 22].
Evaluation was conducted by The PMAL-R to
assess the component of the transfer package
in CIMT that could facilitate turning the thera-
peutic gains achieved in the clinic into real-world
activities and prevent retention of the treatment
effects 6 months later that was reported in
previous studies which came in agreement with
results of [23].

arm movement improvement in the affected
upper limb of children with hemiparesis cere-
bral palsy.

CONCLUSION

Based on the scope and findings of this study
we conclude that Constraint induced movement
therapy was found to be beneficial for real-world

CIMT - Constraint Induced Movement Therapy
CP - Cerebral Palsy
HO - How Often
HW  - How Well
MACS - Manual Ability Classification System
MAS - Modified Ashworth Scale
PMAL-R -  Pediatric Motor Activity Log Revised
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