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\ ABSTRACT \

Background and Purpose: Spastic hemiplegia is a
type of cerebral palsy which considered one of the
most devastating calamities in the field of
neuropediatrics. The present study was conducted
to determine the effect of dual task specific training
on upper-extremity function of hemiplegic cerebral
palsy. Subjects: Thirty patients suffered from
spastic hemiplegia, (19 female and 11 male) with
age ranging from 10 to 16 years were invited from
faculty of Physical Therapy. The sample was
divided into two groups, the control group (GI)
and study group (GII). Methods: in addition to the
designed program of treatment for upper limb
given to the control group, the study-group
received dual task specific training, every patient
in the study group must wear a sling in the
unaffected arm during each session in the first
month. Training was given daily for eight weeks.
Measure: The upper limb outcomes were
evaluated using the Rivermead Motor Assessment
Scale, Fugl-Myer Assessment Scale. Gross Manual
dexterity of Hand was measured with the box and
block test (BBT).Also the power of wrist extension
and Hand grip were measured by dynamometer.
Results: There was a highly significant
improvement in the study group than control
group. Conclusion: The use of dual task specific
training is more effective in improving functional
outcome of hemiplegic cerebral palsy.

Key words: Dual task, Cerebral Palsy, Functional
Training, Hemiplegia.

| INTRODUCTION |

erebral palsy is: "an umbrella term
covering a group of non progressive,
but often changing, motor impairment
syndromes secondary to lesions or anomalies
of the brain arising in early stages of its
development"®*. The major problem facing
hemiplegic children is the inability to use
hands for reach, grasp and manipulation which

affect in their daily life activities™.

The  upper-extremity  function  of
hemiplegic cerebral palsy lags behind their
lower extremity functioning. That is, child
with cerebral palsy (CP) can walk fairly well
using their affected lower extremities, but they
seldom use their affected hands because of
more affected motor function and sensory
deficits than in the leg®. The hand is a very
special organ, with unique functions and
versatility in the human body. Hands are
pivotal in manipulating our environment,
receiving feedback from our surroundings and
communicating our unspoken words by
gestures'®. Learned nonuse is thought to
develop after a central nervous system (CNS)
lesion®’. As a result, the nonuse of the affected
limb is negatively reinforced by the results of
these attempts, such as a failure to accomplish
the intended goal. The learned nonuse
continues, and the patient does not use that
limb to the full extent of its true potential®®.

There were many studies on the effective
therapeutically methods for improving of hand
functions in spastic hemiplegic cerebral palsy
patient?®, but the benefits of these treatment
are temporary and evidence of their
effectiveness are minimal. Effective treatment
for patient with cerebral palsy requires a
careful analysis of the behavior taking into
consideration the complex issue of using the
hands. In addition, it was important that the
treatment was grounded in well-defined
theories and methods™*. Muscle imbalance and
poor control of movement can have an impact
on the daily occupational functioning of
patient with cerebral palsy when one side of
the body functions better than the other,
patient will often prefer to use the less-
involved upper extremity for completion of
play and self-care activities because they have
learned that the other hand dose not function
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effectively’*.

Dual task performance is also known as
"concurrent performance” and involves the
execution of a primary task, which is the major
focus of attention, and a secondary task
performed at the same time®®. During many
activities of daily living, people need to
perform more than one task at a time. The
capacity to do a second task (dual task
performance) is needed during daily living
because it allows for communication,
transportation of objects from one location to
another, and monitoring of the environment.
It is the method used to measure task
automaticity, by determining the attentional
costs of a given task or skill**. If tasks are
automated and hence require little attention,
multiple tasks can be performed concurrently
without negatively impacting on performance,
as they will not exceed the overall attention
capacity”®. So, the aim of this study was to
investigate the effect of dual task specific
training on upper-extremity function of
hemiplegic cerebral palsy.

\ MATERIAL AND METHOD \

Subjects

Thirty patients with spastic hemiplegic
cerebral palsied {17 right sided and 13 left
sided} ranging in age from 10 to 16 with the
mean age of {13.43+1.97} vyears, were
selected from both sexes {19 female and 11
male} from the out-patient clinic of the
Faculty of Physical Therapy, Cairo University.
The patients enrolled in this study fulfilled to
the following criteria; The degree of spasticity
was determined according to the modified
Ashwarth's Scale within range of 1 to 2 grades.
The upper limb was free from any structural
deformities. They were free from any
associated disorders other than spasticity. All
of them can follow command. The patient with
severe spastic paralysis of the hemiplegic side
or with cognitive dysfunction which unable
good cooperation during testing were excluded
from the study.

The patients were equally divided into
the control group (GI) and study group (GlII).
Evaluation was carried out for all patients
before and after eight weeks of the treatment
program.

Evaluation procedure

1- Hand held dynamometer: This equipment
provides reading about hand grip strength &
wrist extensor strength which are predictors
for hand function. For hand grip strength:
From sitting position on a chair with the
forearm rested on a table in the midline. Each
patient was asked to hold the dynamometer by
his hand then squeeze it as maximum as he can
for the affected & non the affected hand then
therapist asked him to relax taking the
dynamometer & see red detector.

For wrist extensors strength: From sitting
position on a back supported chair with the
head maintained in mid-position, and the
elbow flexed, each patient was allowed to
place his forearm in a pronated position, with
the wrist free off the table. The dynamometer
was attached to the hand. Each patient was
then asked to move his/ her hand without
moving the forearm, and the wrist extension
strength was measured in Kilograms (Kg.).

2- Functional activities assessment: Rivermead
motor assessment scale (RMA)?. The patients
were instructed to complete a series of
functional movements of the upper limb, in
which the activities were arranged in a
difficult orders according to the patients
abilities. The patients had no feedback of
whether the movement correct or not, score 1
for patients who could performed the task, and
score zero for patients who failed three trials to
perform the task. Total scores were collected
for each patient to be compared with
reevaluation scores.

3- Motor function of the affected arm was
evaluated using upper extremity motor section
of the Fugl-Meyer assessment scale
(FMA). It assesses impairment in the
sensorimotor function. It measures the ability
to move the affected arm out side the
synergistic pattern on a 3-point scale (two
point for the detail being performed, one point
for the detail being performed partially and
zero for the detail not being performed) with a
maximum motor performance score of 66
points®.

4- Gross manual dexterity was measured with
the Box and Block test. This test consists of
moving, one at a time in a 60-seconds period,
the maximum number of wooden blocks from
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one side to the other side of a box separated

into the middle!*%,

Therapeutic procedures

The control group received a designed
physical therapy program. While the study-
group received dual task specific training in
addition to the exercise program given to
control group, every patient in the study group
must wear a sling in the unaffected arm during
first four weeks training. Treatment was
carried out daily for eight weeks.

Designed exercise program including the

following:

e Neuro development treatment program,
using proximal and distal key points of
control for the upper limbs, lower limbs
and trunk.

e Stretching exercises for all the muscles
liable to be tight, namely wrist flexors,
pronators, elbow flexors, iliotibial band,
hip flexors, knee flexors and tendo-
Achilles.

e Approximation for the upper limbs, lower
limbs, head and trunk from different
positions.

e Facilitation of righting, equilibrium and
protective  reactions, from different
positions.

e Electrical stimulation for weak muscles.

e Proprioceptive neuromuscular facilitation
techniques for the upper and lower limbs.

e Occupational therapy.

Dual Task Specific Training: every patient in

the study group must wear a sling in the

unaffected arm during each session in the first
month. While Practicing a bimanual activity in
the second month of training.

1- Training of cognitive task:

It was conducted by use of RehaCom
system (Computer-assisted cognitive
rehabilitation, manufactured by Schuhfrted,
model No454v, D-14482 potsdam, Karl.
Liepkencht, Austra). It was used for training of
cognition  (attention and  concentration
program) Training with RehaCom can be
carried out using a special panel, the computer
keyboard, the mouse or a touchscreen.
RehCome system is composed of patient
panel, a mouse and central processing unit
CPU compromising software of several

programs. Special input panel with a very
simple keyboard, big and robust design of the
reaction keys enables a safe operation also for
clients with restricted or unpracticed manual
motor skills. The child seated in good
comfortable position in front of a screen and
receive explanation about the procedures.

Task description:

* The screen in front of the child was divided
into two parts; one part contains one separate
picture of an object. The other represent a
matrix of pictures which contains:

- 3 pictures (1 by 3 matrix)

- 6 pictures (2 by 3 matrix)

- 9 pictures (3 by 3 matrixes) according to
level of difficulty.

* The separate picture is to compare to the
matrix of pictures. The one picture resembling
it in every detail is to be chosen.

* The child had to recognize the picture shown
separately and select it from the matrix, by
means of the big buttons on the patient panel.

* When using such big buttons, an orange
frame marks a picture in the matrix and by
means of these buttons the child can move the
frame to the picture him or her choosed, then
the selection is confirmed by pressing OK
button on the panel.

* After selection a picture, the procedure
evaluate the choice and lights up a green sign
{CORRECT} or ared sign {INCORRECT}.

* The performance bar changes according to
the reaction quality.

* These procedures continue until the child
failed to achieve three correct choices at
certain level, at this moment the level of the
child's attention, concentration and reaction
time will be recorded on the performance bar.
* The level of difficulty is adapted
automatically.

2- Training of motor task:

Each patient trained on tasks such as
reaching, grasping, holding, manipulating an
object, bearing weight on the arm. Also
making hand gestures which divided into small
component skills, which were worked on
individually and later chained together to
complete a target activity. including eating,
grooming, dressing and using the toilet, also
each patient was asked to get coins out of
his/her other hand, while at the same time
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asked to do secondary tasks {Counting back
ward by two, threes-Subtract or add number to
letter-Remembering things (e.g. telephone
numbers)- Spell the word backward- Name
any words start with letter (A-K), ( L—X)}.

Functional occupational therapy (OT)
started with concrete therapeutic goal setting”
during the therapy session. Different tools of
occupational therapy such as cubs, and blokes,
with different geometric shapes. therefore each
patient is asked to perform motor task while as
a same time perform the secondary cognitive
task.

Statistical Analysis

The arithmetic mean and standard
deviation of the mean, the student paired t-test
(to determine level of significance in one
group pre and post treatment), and unpaired t-
test between two groups (to determine level of
significance between two groups). Level of

Control Group

significance was assumed at 0.05 for all
analysis.

| RESULTS |

The current study was designed to
investigate the influence of dual task specific
training on upper-extremity function of
hemiplegic cerebral palsy. The results of the
present study before starting treatment
revealed that there were no significant
differences in all chronological variables (age,
sex, side of affection) between both groups (Gl
and GlII) as shown in fig. (1). These results
ensured matching between the patients in both
groups. Therefore, it provided basis for
comparison between results obtained. Mean
value of age in G(I)= 13.8+1.86and G(Il) =
13.2+1.95years.

Study Group

O Male H Female

O Male B Female

Sex Distribuation in Both groups

Control Group

Study Group

ORight W Left

ORight W Left

Sides of Affection in Both groups
Fig. (1): General characteristics of subject between the two groups.

Concerning the result of hand grip and

wrist extensors strength, statistical analysis
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revealed that there was a significant improvement (P<0.0001) as shown in table (1)
improvement in both groups but in favour of G and fig. (2).
(1) which showed a highly significant

Table (1): Effect of treatment procedures between the two groups on hand grip and wrist extensors
strength.

Control (I) Study (II)
Group Mean + SD Mean + SD
t-value P value t-value P value
Pre Post Pre Post
Hand Grip 5.00£081 | 601097 | 4086 | 0.0011** | 487+086 | 7.31#0.75 | 11.678 | 0.0001%**
\é\{:;itg'fﬁtensors 3314043 | 415:096 | 3.997 | 0.0013** | 3.48+071 | 5.59+0.89 | 10.843 | 0.0001%**

@ Control Group

8- @ Study Group
7 i
6,
5,
4
3,
2 4
1,
O,
Pre Post Pre Post
Hand Grip Wrist Extensor Strength

Fig. (2): Effect of treatment procedures between the two groups on hand grip and wrist extensor Strength.

Concerning the result of FMA, BBT and both groups but in favour of G (lI) which
function activities, statistical analysis revealed showed a highly significant improvement
that there were a significant improvement in (P<0.0001) as shown in table (2) and fig. (3).

Table (2): Effect of treatment procedures between the two groups on function activities, FMA and BBT.

Control (I) Study (1I)
Group Mean + SD t- P value Mean + SD t-value P value
Pre Post value Pre Post
i‘ért‘f\fl'ggs 464063 | 5.67+1.95 | 2.615 | 0.0204* |  4.4+1.06 | 11.07+1.87 | 24.672 | 0.0001***
FMA 27.47+2.07 | 31.13+6.52 | 2.843 | 0.013* 25.67+3.26 48.2+3.59 | 33.728 | 0.0001***
BBT 9.53+2.5 11.4+4.56 2.656 | 0.0188* 9.242.73 14.93+1.22 | 12.395 | 0.0001***
O Control Group
50+ B Study Group
45
40
35
30
25
20
15
10+
5,
0,
Pre Post Pre Post
Function Activity FMA

Fig. (3): Effect of treatment procedures between the two groups on function activity and FMA.
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| DISCUSSION |

The current study aim to investigate the
influence of dual task specific training on
upper-extremity  function of hemiplegic
cerebral palsy. Following hemiplegia. Muscle
weakness arises from two sources: primarily
from the lesion itself, as a result of a decrease
of descending inputs converging on the final
motor neuron, and hence a reduction in the
number of motor units available for
recruitment. Since skeletal muscle adapts to
the level of use imposed upon it, secondary
sources of weakness arise as a consequence of
lack of muscle activity and immobility
.Contrary to previous opinion, weakness in
agonist muscles is not due to spasticity (reflex
hyperactivity) in an antagonist muscle group,
but is a direct result of reduction of descending
motor commands, compounded by disuse and
adaptive muscle changes®’.

The hemiplegic problem is not only a
lack of muscles power, but also the patient
become unable to control resulted or voluntary
components of the pattern. Also inadequate
recruitment of motor units resulting in an
inability to generate significant forces is
considered as an important reasons for poor
motor performance in hemiplegic patient®'’.
Thus forcing the use of the paretic arm was
developed to help patients overcome the
learned nonuse of their paretic arm'®. The
current study constraining the unaffected limb,
coupled with practice of functional movements
of the impaired limb improvement motor
impairment for hemiplegic child.

The result of this study revealed that
dual tasks training enhanced the learning
process. The improvement in performance
generalized to new task combinations
demonstrated benefits in both reaction time
and accuracy for dual-task practice. Therefore,
it appears that training can substantially
improve  dual-task  processing  skills®’.
Explained that there is relationship between
cognitive function and motor abilities. In
normal circumstances, the concomitant
execution or motor and cognitive tasks is
common, and in such situations, motor
activities are performed "automatically”, that
is, no effort of conscious attention are

required®. Such autonomous stage of
performance of a motor ability is achieved
trough a process of motor learning in which
practice and its variability bring about the
formation of action programs®.

The most evidence in support of
constraint plus intensive motor relearning and
meaningful exercise and practice comes from
studies of brain reorganization after stroke.
Studies showed that there is association
between increased use of the affected limb,
improved motor performance and brain
reorganization?.

The result of this study showed
improvement upper limb function and this can
be explained by active participation of patient
and cognitive training provide more activation
of brain area resulting in improvement in
cerebral blood flow, the increase of blood flow
in a particular area of the brain is taught to
reflect a greater activity which result in
increase of synaptic activity within that
region®. It is assumed that repetitive practice
of a particular movement may drive brain
reorganization by which appears to be a
process of motor learning. a process that
strengthens existing pathways and may lead to
new functional or structural changes
(neuroplasticity). This result was in agreement
with the study applied by Sung et al. (2005)®
who reported that discourage the use of the
unaffected arm combined with a conventional
rehabilitation program appears to be more
effective than a rehabilitation program alone in
improving affected hand function in children
with hemiplegic CP. This improvement is due
to forcing the use of the affected arm and
intensive  rehabilitation  treatment could
facilitate  motor  function and  brain
reorganization.

The result of this study were supported
by Carr and Shepherd, (2003) who said that,
following a brain lesion affecting the motor
system, an immediate need is to help the
patient regain the ability to activate paretic
muscles and generate force. Task training
involves many repetitions under constrained
conditions as a means of increasing muscle
contractility, strength, and coordination.
Repetitive exercise may be as critical to motor
relearning following stroke as it is for healthy®.
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There is much controversy concerning
the recovery mechanism of the injured CNS,
as well as the mechanism and therapeutic
effects of rehabilitation treatment. In monkeys
with injuries in the brain region that is
responsible for motor control of the arm,
intensive treatment of the affected hand both
improved hand function and induced structural
changes in the brain. This suggests that
intensive  rehabilitation  treatment  could
facilitate  motor  function and brain
reorganization?®.

Liepert et al. (2000) claimed that before
treatment, the representation area of the non-
paretic muscles in the unaffected hemisphere
was significantly larger than the motor
representation of the paretic muscles in the
affected hemisphere. This reflects a reduced
excitability of the motor cortex in the affected
hemisphere. This is probably due to reduced
use of the paretic hand before therapy or may
be the result of the infarct itself. The complete
reversal of this abnormally took place after
physical therapy treatment®. This observation
agreed with Cramer and Crafton who reported
to that after lesion reduced affected -
hemisphere activity and increased non-affected
hemisphere activity’. Mudie and Matyas,
(2000) in their study developed a theoretical
model proposing that bilateral simultaneous
movement promotes interhemispheric
disinhibition to allow reorganization by
sharing of normal movement commonds from
the undamaged hemisphere. Disinhibition may
also encourage recruitment of undamaged
neurons to construct new task-relevant neural
networks?>.,

A more recent study done by Carey et al.
(2005) found that the upper limb function was
linearly correlated with task related changes in
regional cerebral blood flow. Therefore better
motor recovery was correlated with reduction
in contralesional activity and increased in the
ipsilesional primary sensorimotor cortex’.

Feys et al. (1998) pointed out that
training repetitive movements without any
problem solving activity limits generalization
to functional performance. That is more
complex and skillful activities are required to
attain a certain degree of muscle recruitment
and control. This is accomplished by
addressing  skillful and goal directed

movements to obtain a maximal generalization
toward  function®.  Practicing bilateral
movements in synchrony (and in alterations)
may result in a facilitation effect from non-
affected upper extremity to the affected upper
extremity. For example, when bimanual
movements are initiated simultaneously, the
arms act as a unit that supersedes individual
arm action indicating that both arms are linked
together as a coordinated unit in brain®.
Studies have shown that learning a novel
motor skill with one arm will result in a
subsequent bilateral transfer of skill to the
other arm?. Both single- and dual-task
conditions is necessary to optimize functional
independence and reduce falls in elderly
people®. Dual task training improve Attention
skills, Working memory, Self confidence, Self
control, Mental processing speed,and quality
of life for optimum performance.

| REFERENCES |

1- Ball, K., Berch, D.B., Helmers, K.F., Jobe,
J.B., Leveck, M.D. and Marsiske, M.: Effects
of cognitive training interventions with older
adults: A randomized controlled trial. Journal
of the American Medical Association, 288:
2271-2281, 2002.

2- Batemen, A., Culpan, F. and Pickering, A.: The
effect of aerobic training on rehabilitation
outcomes after recent severe brain injury: a
randomized controlled trial. Arch Phys Med
Rehab; 82: 174-182, 2001.

3- Bedford, S. and McKinaly, I.: Elements of
paediatric physiotherapy, Disorders of the
central nervous system. Edited by Pamela,
M.E. Churchill living Stone, 113-130, 1993.

4- Bower, A.E., McLellan, A.D.L., Arney, A.J.
and Campbell, AMJ.. A randomised
controlled trial of different intensities of
physiotherapy and different goal-setting
procedures in 44 children with cerebral palsy.
Dev Med Child Neurol. 38: 226-237, 1996.

5- Carey, L.M., Abbott, D.F. and Egan, G.F.:
Motor impairment and recovery in the upper
limb  after  stroke. Behavioral and
Neuroanatomical Correlates. Stroke, 36: 625-
629, 2005.

6- Carr J. and Shepherd, R.: Brain reorganization.
In; Stroke Rehabilitation 1% ed. London,
Butterworth Heinemann, 5-31, 2003.

7- Case-Smith, J.: Effectiveness of school- based
occupational therapy intervention on hand
writing. Am J Occup Ther. Jan-Feb; 56(1): 17-



58 Efficacy of Dual Task Specific Training on Upper-Extremity
Function of Hemiplegic Cerebral Palsy

25, 2002. On the space-time structure of human interlimb

8- Cookburn, J., Haggard, P., Cook, J. and coordination. QJ Exp Psychol., 35A: 347-375,
Fordham, C.: Changing patterns of cognitive- 1983.
motor interference (CMI) over time during 21- Lazarus, J.C., Whitall, J. and Franks, C.A.:
recovery from stroke. Clin Rehabil, 17(2): 167- Age difference in isometric force regulation. J
173, 2003. Exp Child Psychol., 60: 245-260, 1995.

9- Cramer, S.C. and Crafon, L.: Somatotopy and 22- Liepert, J., Bander, H. and Wolfgang, H.:
movement representation sites following Treatment -induced cortical reorganization
cortical stroke. In press. Exp Brain Res., 168: after stroke in humans. Stroke, 31: 1210-1216,
25-32, 2006. 2000.

10- Crocker, M.D., MacKay-Lyons, M. and 23- Lincoln, N. and Leadbitter, D.: Assessment of
McDonnell, E.: Forced use of the upper motor  function in  stroke  patients.
extremity in cerebral palsy: a singl- case Physiotherapy, 65: 48-51, 1979.
design. Am. J. Occup. Ther., Nov- Dec; 5(10): 24- Maenpaa, H., Jaakkola, R. and Sandstrom, M.:
824-833, 1997. Electrostimulation at sensory level improves

11- Desrosiers, J., Bravo, G. and Herbert, R.: function of the upper extremities in children
Validation of Box and Block test as a measure with cerebral; a pilot study. Dev Med child
of dexterity of elderly people: reliability, Neural. Feb, 46(2): 84-90, 2004.
validity and norms studies. Arch phys med 25- Mudie, M. and Matyas, T.: Can simultaneous
Rehabil, 75: 751-755, 1994. bilateral movements involve the undamaged

12- Duff, S., Shumway, A. and Woollacott, M.H.: hemisphere in reconstruction of neural
Clinical Management of the patient with reach, networks damaged by stroke? Disabil Rehabil.,
grasp and manipulation disorders. In: 22: 23-37, 2000.

Shumway, A. and Woollacott, M.H. (Eds), 26- Mulder, T., Nienhuis, B. and Pauwels, J.:
Motor Control, Theory and Practical Clinical gait analysis in a rehabilitation
Applications, second edition, chapter 19, context. Clin. Rehabil., 12: 99-106, 1998.

Lippincott Williams and Wilkins Co., 2001. 27- Newham, D. and Hsiao, S.: Knee muscle

13- Duncan, P.W., Propst, M. and Nelson, S.G.: isometric strength, voluntary activation and
Reliability of the Fugl-Meyer sensorimotor antagonist co- contraction in the first six
recovery following assessment of months after stroke. Disabil Rehabil; 23: 379-
cerebrovascular accident. Phys Ther., 63: 86, 2001.

1606-1610, 1983. 28- Nudo, A.R.J., Wise, A.B.M., Sifuentes, A.F.

14- Eliasson, A.C.: Improving the use of hands in and Milliken, A.G.W.: Neural substrates for
daily activities: aspects of the treatment of the effects of rehabilitative training on motor
children with cerebral palsy. Phys Occup Ther. recovery after ischemic infarction. Science
Pediatr., 25(3): 37-50, 2005. 272:1791-1794, 1996.

15- Feys, H.M., DeWeerdt, J.D. and Setz, B.E.: 29- O'Shea, S., Morris, M.E. and lansek, R.: Dual
Effect of a therapeutic intervention for the task interference during gait in people with
hemiplegic upper limb in acute phase after Parkinson disease: effect of motor versus
stroke. Stroke, 29: 785-792, 1998. cognitive secondary tasks. Phys Ther; 82: 888-

16- Fugl-Meyer, A.R., Jaasko, L. and Leyman, I.: 897, 2002.

The post stroke hemiplegic patient. Scand J 30- Patal, C.P.: Cerebral palsy. In Pantelliadis, C.P
Rehabil Med., 7: 13-31, 1975. & Daarras B, T(Eds.)) Encyclopedia of

17- Gowand, C., Bruin, H., Basmajian, J.V., Pkws, pediatric neurology: Theroy & practice 2ed,
N. and Burcea, T.: Agonist and antagonist Thessaloniki, Greece, 322-339, 2003.
activity during voluntary upper limb movement 31- Pellegrino, L.: Cerebral palsy. In ML Batshaw
in patients with cerebral palsy. British Journal et al., eds., Children with Disabilities, 6th ed.,
of Therapy and rehabilitation, 1: 90-95, 2002. Baltimore: Paul H. Brooks Publishing; 387-

18- Hakkennes, S. and Keating, J.L.: Constraint- 408, 2007.
induced movement therapy following stroke: a 32-Platz, T., Pinkowski, C. and Van Wijck, F.:
systematic review of randomized controlled Reliability and validity of arm function
trials. Austr J Physiother, 51: 221-231, 2005. assessment with standardized guidelines for the

19- Hausman, M.R., Masters, J. and Panozzo, A.: Fugl-Meyer test, action research arm test and
Hand transplantation: Current status. Mt Siani Box and Block test: a multicenter study. Clin
J Med. May, 70(3): 148-153, 2003. Rehabil, 19: 404-411, 2005.

20- Kelso, J.A., Putnan, C.A. and Goodman, D.: 33-Schmidt, R.A. and Wrisberg, C.A.



Bull. Fac. Ph. Th. Cairo Univ., Vol. 14, No. (1) Jan. 2009

59

Aprendizagem e performance motora: uma
abordagem da aprendizagem baseada no
problema. 22 ed. Porto Alegre: Artmed; 2001.

34- Stempien, L.M. and Deborah, G.S.

Rehabilitation of children and adults with
cerebral  palsy. In: Braddom, R.L.,
Buschbacher, R.M., Dumitru, D.,
Johnson, E.W., Matthews, D. and
Sinaki, M.(Eds.) Physical medicine and
rehabilitation . Philadelphia: WB Saunders;
1113-1132, 1996.

35- Sung, L.Y., Ryu, J.S. and Pyun, S.B.: Efficacy

of forced use therapy in hemiplegic cerebral
palsy. Arch Phy Med Rehabil, Nov, 86(11):
2195-2198, 2005.

36- Taub, E., Ramey, S.L., DeLuca, S. and Echols,

K.: Efficacy of constraintinduced movement
therapy for children with cerebral palsy with
asymmetric motor impairment. Pediatrics 113:
305-312, 2004.

37- Taub, E. and Wolf, S.L.: Constraint induced

movement techniques to facilitate upper
extremity use in stroke patients . Top Stroke
Rehabil, 3: 38-61, 1997.

38- Turton, A.: Mechanisms for recovery of hand

and arm function after stroke: A review of
evidence from studies during non-invasive
investigative techniques. British journal of
occupational therapy; 61: 359-363, 1998.

39- Verghese, J., Buschke, H. and Viola, L.:

Validity of divided attention tasks in predicting
falls in older individuals: a preliminary study. J
Am Geriatr Soc; 50; 1572-1576, 2002.

40- Willis, J.K., Morello, A., Daive, A., Rice, J.C.

and Bennett, J.T.: Forced use treatment of
childhood hemiparesis. Pediatrics; 110: 94-96,
2002.

41- Wulf, G., Mcnevian, N. and Shea, C.: The

automaticity of complex motor skill learning as
a function of attentional focus. Q J. Exp.
Psycho; 54 A: 1143-1154, 2001.

| el padldl) |

4,803 ol) dliaaall o algall AU daaa cu x5 e
Sl haail) LAY i jal (g slad) i lalt

el hiail) QLAY o a5 slall Caplall Agihs o)) Alcasal) e algall U aaae (a5 5l Al 5 ) Gaad) 138 Caagy

Ofie gana () pgannii o3 | (pualli ok (head JLE e gila (SBY) 00 19 5 05SA (e 1) L se (530 Canll 1 A A i)

aleall S 23na oy el sl e Caalse Liay ja e e cilad il s (Fud_jall e sanall) A5l de genal) Cinl e

g JB (oda el apli 5

el el 3l 5 La gy o Dladl el il 5 ¢ ) 2 Blall iy () ALY (5 slal) o phall

gl Jomid aall 5585 ) 8 8 2an3 By e ) il a5 (g slell oyl 4 el Aas g il Gy sk e 23
ot sy ST Gl S5 i ganall S b Ailian) AV 5D G il o jelal BBy (g sl QY Wl ) ALyl
vl JLEN i el (g lall o ylall dals o)) Al e algall AL aaae (o 28 aladiad Juady 4ld Gaws Las | Al 2l de sandll

craall ¥ s Z oAl el




