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Introduction: Stroke, is one of the major causes of disability in adults .so, the patient may prefer to use
the non- involved limb to perfom selfcare & named this phenomen learned non used. Constraint induced
therapy is one of the rehabilitative interventions that can be effective in restoration of the function of the
involved limb in some hemiparetic post stroke patients. purpose of this study was to investigate effect of
time constraind induced therapy on function, coordination and movements of upper limb on hemiplegic
adults.
Method and Materials: In an interventional design, 15 hemiplegic patients attended in stracture exrcises
for 2 hours a day, 5 days a week for 12 weeks in during while for 5 hours a day, 5 days a week for 12
weeks, the sound limb was restricted within an arm sling for movement & dextrity assessment were used
Fugl-Meyer & Minnesota Manual Dexterity Test.
Results: the results of Fugl-Meyer & Minnesota Manual Dexterity Test were significantly improved in
patients, after the intervention(p<0.0 5).
Discussion: our study shows that using CIT in involved limb encouraged the patients to use their
involved limb and improved function by conquering learned non-use of the limb. more research is
necessary to define baselines or golden times for rehabilitation of the patients using CIT method.
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Introduction
Stroke, is one of the major causes of disability in
adults and in most of the times is accompannied by
considerable motor functional loss(1). It results in
hemiplegia, and functional impairment in
performing activities of the daily living(ADL).
Many researcher are interested in finding more
effective treatment modalities(2).
Recovering motor function and integration of
recovered motor skills to improve functional
independence level in ADL is one of the most
important responsibilities of the ocupational
therapists. Because of the importance of the upper
limb for performing the activities of daily living,
improving the function is one of the most important
aspects of retrainning motor control, and has an
important role in rehabilitation programs(3, 4).

Variety of methods have been used in rehabilitation
of the stoke patients, such as biofeedback,
neuromuscular stimulation, and motor learning.
These methods may be effective in early functional
restoration of the upper limb to perform ADL. When
the function of one side is superior to the
contralateral limb, the patient may prefer to use the
sound limb to perfom selfcare. As the time passes
after the stroke, patients use their non-involved limb
to perform ADL(5). Taub described this
phenomenom as “learned non-use” of the upper
limb. In other words, as the patient finds the limb
useless, learns to “non-use” it(6).
Constraint induced therapy is one of the
rehabilitative interventions that can be effective in
restoration of the function of the involved limb in
some hemiparetic post stroke patients(6, 7).
“Constraind Induced Therapy”(CIT) and “forced
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use” of the involved limb are new therapeutic
intervantions. In these approaches the non-involved
limb is restricted to encourage utilization of the
involved limb via performance of functionl
activities(8). Great amount evidence exists about the
application of these methods in order to motor loss
of the involved limb and improving the functional
independence in strok.
Also both Induced therapy and forced use of the
limb include limitting the non-involved limb and
performing excercises by the involved limb, These
modalities are different from each other in types of
excercises and time of the restriction. in forced use,
the non -involved limb will be restricted and the
patient has to perform all actions with the involves
limb. in this method the exercises are not structured
and the severity of excercises depends on the patient
conditions. but constraind induced therapy is a
structured exercise that includes shaping and
repetitive tasks (7).
CIT was first introduced on behavioral cognitive
basic science researches on monkeys. the results
showed when the limb has no function, the animal
would not use the limb for the activities of daily
living. as non-use of the limb that gradually results
in persistent non-use of the weaker limb(6).
In 2002, Page et al used CIT on 14 patients with
stroke in 10 week interval, for 3 days a week; and
found an improvement in results of the Fugl-Meyer
test(9). In 2003, similar study was performed by
Bonifer et al (10) on 7 patients with stroke after at
least 1 year after the stroke. The patients had at least
10 degrees of wrist extension in involved limb and
CIT was used for 3 weeks. The patients were asked
to perform particular exercises, that cuased more use
of involved limb both in clinic and in home, for 3
weeks, 5days a week for 6 hours a day. Fugl-Meyer
test was also used to assess the movements befor and
after the intervention. the results significantly
improved after the intervention.
In 2004, another research was carried out with Page
et al(9) on 17 stroke patient, after 1 year of
involvment. an intervention group of 7 patients were
encouraged to use their involved limb to perform
ADL. 4 patients received common treatments as the
intervention group and 6 patients had no treatments.
activities including writing, using utensiles, brushing
teeth and combing own hair, while their noninvolved limb was constrained by splint for 10
weeks, 5 days a week for 5 hours a day. the scores of
Fugl-Meyer test was significantly improved in
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intervention group compared to custom treatment
and no treatment groups(p<0. 05).
In 2005, Bonifer used CIT on 20 patients, 1 year
post- stroke(11). All subjects had 20 degrees of wrist
extension. the patients were asked to use a mit on
non-involved hand and perform CIT exercises for 6
hours a day in 3 weeks. The patients were assessed
using the Fugl-Meyer test. The scores improved
significantly after the intervention.
In 2006, Wolf et al used CIT in post stroke patients,
3 to 9 months post stroke(12). the goal of this study
was to evaluate the effectiveness of CIT on
functional movements of the upper extremity in two
week intervals for a period of twelve weeks. the
movements of the non-involved hand of 22 patients
was restricted with a mit. using the shaping
technique, each patient was encouraged to use the
involved limb. at the end, the results within this
group was superrior than the control group in
functional movement tests.
Tarka et al used CIT in 27 patients with stroke. the
non-involved limb of each patient was restricted
within an arm sling for 2 weeks, 7 hourse a day. the
patients completed CIT exersices for grasp-release
and manipulation of small objects. This stuy showed
that the functional movements of the involved limb
improved significantly after the intervention(13).
purpose of this study was to investigate effect of
constraind induced therapy on function, coordination
and movements of upper limb on hemiplegic adults.
Materials and Methods
In an interventional design, 15 hemiplegic patients
(9 males and 6 females)&(9 right,6 left) were
radomely selected from the patients referred to
occupational therapy clinic of rehabilitation faculty
of Tehran university. The average age of the patient
was 60. 8 years, with Standard Deviation(SD) of 10.
8 years. Written contestant was acquired from the
patients before the intervention. Demographic
characteristics of the subjects are summerized in
table 1.
Inclusion criteria were:
 at least 1 year passed from the stroke
 no symptoms of frozen shoulder persist at the
onset of the intervention
 the ability to sit on the edge of the table for 10
minutes, to ensure required stability of the trunk
 the ability to obey the verbal and functional
commands
 at least 20 degrees of wrist extension preserved in
involved limb
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Exclusion Criteria were:
 unwillingness of the patient to continue the
therapeutic sessions
 occurance of orthopedic desease
 recurrence of stroke or other neurologic conditions
All
patients
completed
specified
routine
occupational therapy exersices 45 minutes a day, 3
times a week meanwhile non-involved limb was
constrained within an orthopedic sling (9) for 5
hours a day, 5 days a week for 12 weeks.
Occupational therapy stays on the principle that
using
purposful
activities
can
facilitate
rehabilitation, so in this study we used aimed
activitites to develope the required motivation for
more use of the involved limb. In order to have the
subjects perform a unique form of exersises, an
educational video demonstration was recorded and
the patients were asked to perfrom their exersises
based on the media. these exersices include grasp
and release of a tennis ball, openning and closing of
the door, and utilizing a glass for drinking. Each

exersises was included of 10 minutes of practice and
10 minutes of rest. 2 sets of excerrcise, total of two
hourse were performed with the involved limb while
the sound limb was restricted within an arm sling.
Fugl-Meyer Test was used to assess velocity and
coordination in movements of shoulder, elbow, wrist
and hand joints. Minnesota Manual Dexterity Test
was also used to assess dexterity of the upper limb.
Both tests were used before and after the
intervention in two week intervals. Paired t-test was
used to compare the score before and after the
intervention. SPSS (version 11. 5) was used for data
analysis.
Results
There are demografic characteristics of the patients
in table (1). The results of Fugl-Meyer test are
summerized in Fig (1). As it is demonstrated, the
scores of the test were significantly improved in
patients, after the intervention(p<0. 5).

Average
Score

Table 1: Demographic characteristics of the subjects
variable
Average
Standard Deviation
Age
60.8
10.8
(years)
Weight
67.87
5.05
(kilograms)
Height
171.53
5.06
(centimeters)
Time passed from storke (years)
2.5
1.2

Perivous
intervention
week

Second
week

Fourth
week

Sixth
week

Eighth
week

Tenth
week

Twelfth
week

Fig 1. Averages for scores of Fugl-Meyer test in involved upper limb during twelve week intervals.

The results for Minnesota Manual Dexterity Test
also improved and are summerized in Fig (2).
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Average
Score

Previous
intervention
week

Second
week

fourth
week

Sixth
week

eighth
week

Tenth
week

Twelfth
week

Fig 2. Averages for scores of Minnesota Manual Dexterity test in involved upper limb during twelve week intervals

Discussion
The results recommand that repeated and functional
exercises, and implication of CIT approach can
conquer learned non-use and improve utilizing of the
involved limb, thus result in decreasing the
disability. The significant improvements in scores
may be attributed to several factors: improvement in
physical abilities of the upper limb, changes in
learned non-use behavior, or cortical neuroplasticity
due to limb use.
Also Taub et al(6) stated that any kind of technic
that can encourge the patients to use involved limb
can be effective in treatment, it seams that constraint
induced therapy approach can result in cortex
plasticity and functional improvement. repeated
application of the involved limb is one of the
primary factors in CIT approach. That may cause
cortical neurplacticity that is nessessary for
functional improvement.
Great amount of evidence exist that recommands
different merthods of exercises and repetitive use of
the involved limb result in cortical neuroplasticity
and funcitonal improvement. It seems that stroke
patients grow more motor disability in involved
limb, because they prefere to use noninvolved(sound) limb and not use the involved limb
for performing the activities of daily living. As the
time goes on from stroke, learned non-use results in
less use of the involved limb, and the limb becomes
more and more non-used and weak.
Short time treatment protocols can make functional
improvements or cortical changes, cortical
neuroplasticity depends on using the limb. In this
study, we found added use of the involved limb can
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enhanced functional skills and has a positive effect
on cortical neuroplasty. The results of this study
show that CIT could be an effective modality to
overcome the learned non-use of limb after stroke.
As the results of the Fugl-Meyer test demonstrate,
we can suggest that CIT can facilitate functional
changes.
The results of this study were consistent with Page
study in 2002(9) that used CIT on 14 stroke patients
for 10 weeks, 3 days a week. Scores from the FuglMeyer were improved after intervention to more
than 11 points, while in our study, the average score
improved to 11. 07. In this study, the most
improvment of the results of Fugl-Meyer test were
found by the eighth week. but the results did not
improved significantly in 9th to 12th week for
shoulder, elbow, wrist and hand velocity, motion
and coordination. some possible causes would be as
follows: 1. Fugl-Meyer test items can not assess the
changes and improvement of the motion in latest
weeks of the study, after the patients improved in
motor abilities. 2. the patients improved faster in the
first 8 weeks of CIT. in other words the rate of
improvment was higher in early weeks of
intervention and it went more steady and stabilized
during the latest weeks. Maybe the patients will not
more improve a certain level using CIT. 3. maybe
improvement in function of the upper limb has a
kind of effect on performing activities of daily
living, that can not be assessed using the Fugl-Meyer
test, and other tests that assess the activities of daily
living should be used.
our results were also consistent with the findings of
Bonifer in 2003(10) and 2005(11). also most of the
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participants of Bonifer’s study mentioned that after
intervention they used their involvede upper
limb(10), it dos not mean that the patients has gained
the ability to independently use the involved limb, or
the motor abilities has improved and reach the level
of the time before the stroke.
In Bonifer’s second study(11), the scores improved
to 5. 6 points after 3 weeks of intervention, while in
our study the scores improved 11. 07 points in 12
week. the higher scores found in our study may be

due to extended time of intervention(12 weeks)
compared to 3 weeks of intervention in mentioned
study.
our study shows that using CIT in involved limb
encouraged the patients to use their involved limb
and improved function by conquering learned nonuse of the limb. more research is necessary to define
baselines or golden times for rehabilitation of the
patients using CIT method.
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