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Abstract 

Objectives 

Constraint-Induced Movement Therapy (CIMT) is an intervention 
method that can enhance cerebral palsy (CP) children’s hand function. 
CP is a pervasive and common disorder which affects many aspects 
of a child life. Hemiplegic CP affects one side of a child’s hand and 
has great effect on child’s independence. We investigated the CIMT’s 
studies conducted in Iran, and indicated the effectiveness of CIMT on 
duration and children age? 

Materials & Methods

This systematic review was conducted using the electronic databases 
such as Medline PubMed, CINAHL, etc. performed from 1990 to 2016. 
Iranian and foreigner famous journals in the fields of pediatrics such as 
Iranian Journal of Pediatrics (IJP), Iranian Rehabilitation Journal (IRJ) 
and Google scholar with some specific keywords such as CP, CIMT, 
and occupational therapy were searched. 

Results

Overall, 43 articles were found, from which, 28 articles were removed 
because of lack of relevancy. Ten article were omitted because of 
duplication and exclusion criteria, so finally 15 articles were included. 

Conclusion

CIMT is effective compared to no intervention but there are some 
inconsistencies regarding some parts of CIMT effectiveness such as its 
effectiveness on muscle tone and protective extension.

Keywords: Constraint-induced movement therapy; Cerebral palsy; 
Hemiplegia; Rehabilitation; Systematic review
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The effects of Constraint Induced Movement Therapy on functions of Children 
With Cerebral Palsy

Introduction

Cerebral palsy (CP) is one of the primary causes of childhood disability, and 
it has a deep effect on physical and social functions (1). Although in recent 
years a lot of progress in prenatal care, genetic screening, birth control 
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ability, hypertonia, changed proprioception and 
decreased selective motor control (13). These 
children not only feel limitation in their capacity 
but also tend to limit the affected limb usage in 
daily routines activities. The desire for less use 
of affected limb in developing children is called 
developmental disregard (14). Developmental 
disregard can be seen as inability to use hand or 
affected limb potentials in daily routines activities. 
It generally has been compared with learned 
nonuse, which is a phenomenon can occur after 
stroke (15, 16). 

CIMT is a deviation from traditional treatments, 
used to treat hemiplegia. Its aim is to stimulate the 
functional use of the affected limb and reverse the 
process developmental is disregard (17). In this 
method, the unaffected or less affected limb is 
restrained, so the person has to use the affected limb. 
This method has risen up out of the intersection 
of behavioral brain research/learning hypothesis 
and disclosures in neuroscience with respect 
to neuroplasticity. CIMT is a kind of paradigm 
shift in rehabilitation of central nervous system 
injuries. It changes the paradigm from emphasis 
on compensatory skills to a desire for partial 
restoration (18). CIMT is the most convincing 
clinical treatment to improve sensory and mobility 
functions in hemiplegic CP children (13, 19). 
Two possible mechanisms may lead to more use 
of the affected limb (Overcoming developmental 
disregard). These two are a) Overcoming the 
learned non-use of the more affected arm (for 
example increased use of the more affected arm) 
and b) use-dependent cortical reorganization. By 
using Trans cranial Magnetic Stimulation (TMS), 
motor cortex mapping before and after CIMT were 
studied and the increase of motor output area size 
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methods, NICU, and advanced centers for children 
care has emerged, nevertheless the prevalence 
of CP has remained stable between 1/5 and 2/5 
per thousand live births. According to American 
Statistics Center, CP’s prevalence is between 2.6 to 
2.9 per thousand live births (2). Low birth weight 
or premature children are susceptible to the CP. 
This children’s brain suffers from periventricular 
leukomalacia and intraventricular hemorrhage (3, 
4). 

Since the major skill-based activities and 
physical-based activities accomplished outside, 
need physical abilities so children with CP have 
fewer abilities to participate in such activities 
because of their psychical problems (5). These 
problems even affect children daily routine 
occupational performance, quality of life and, 
societal participation (6). We have different kinds 
of interventions for CP children such as upper limb 
splinting, virtual reality, kinesio taping, constraint-
induced movement therapy (CIMT) and traditional 
techniques like Bobath technics (7-10).

In this study, articles in the field of CIMT for 
hemiplegic CP children were systematically 
reviewed. Although the prevalence of this disability 
is different in parts of the world, spastic hemiplegia 
is the most common subtypes of CP (11). Cortical 
and additionally subcortical lesions caused by 
asymmetrical periventricular leukomalacia, 
middle cerebral artery stroke, or intraventricular 
hemorrhages, happened within motor areas of the 
contralateral hemisphere to the affected limb are the 
main causes of this type of CP (12). Children with 
hemiplegic CP are experiencing such problems 
related to their upper extremity more than other 
parts of the body. Problems such as difficulty 
performing intricate movements, weak grasping 
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and MEP amplitudes were noticed (20). It shows 
enhanced neuronal excitability in the damaged 
hemisphere and the target muscles. With the use 
of FMRI8 activation of the motor cortex changes 
after CIMT (20).

CIMT drove from fundamental researches on 
monkeys (21). Traditionally in CIMT, the less 
affected or non-affected hand is restrained for 90% 
of the day. During this period the affected limb has 
to perform everyday activities (22). Difficulties of 
CIMT traditional protocol leads to establishment 
of new protocols with different training programs. 
One of these protocols is modified CIMT (mCIMT) 
(23). In CIMT treatment sessions lasts for 30 min 
and for ten weeks conducted three times per week. 
mCIMT includes three basic components of CIMT. 
These components are constrained, repeated 
practice and using behavioral techniques such as 
shaping (24). 

Three therapeutic protocols are most widely 
implemented in interventions. The first is derived 
from the work that determined this protocol for an 
eight-week intervention period. During these eight 
weeks, the child has to participate once a week 
in therapeutic sessions and practice 2 h a day in 
a structured fashion. A five-week intervention and 
the child’s hand must be restrained 8 h a day. In 
addition, the child must practice 2 h a day with his 
parents (25). Therapeutic interventions are given 
once or twice a week. Appropriate intervention 
time is two weeks and during each week the 
children practice 5 d and six hours a day in a group 
(25). However, we still do not know the optimal 
constrain duration for the best outcome, the best 
type of restriction and the best period of clinical 
training. For example, more studies need to be 
done to understand at what age the CIMT has the 

greatest influence on child’s performance (20). CP 
children treated by CIMT have different abilities 
on the level of performances and restrictions. It has 
to be determined how effective the intervention is 
on each of these children.

Because of the recent popularity of this therapy for 
upper limb movement restrictions of CP children 
(18, 26, 27), more research is needed to justify more 
intensive treatments such as CIMT (28). This study 
was done with the aim of a systematic review of 
the CIMT procedure between CP children groups 
in Iran.

Materials & Methods

This study was a systematic evidence-based study. 
Searches was performed from 1990 to 2016. 
Following sources were used for data gathering.

1. Electronic databases: Medline PubMed, 
CINAHL, OVID Medline, Google Scholar, 
CINAHL Plus with Full Text, Cochrane 
databases of systematic reviews, ProQuest, 
Up to Date, Web of Science, OT search, OT 
direct, Pedro, SID, Magiran, IRAN ME-
DEX, MEDLIB and Iran doc. 

2. Iranian and foreigner famous journal 
in the fields of pediatrics: Iranian Jour-
nal of Pediatrics (IJP), Iranian Rehabilita-
tion Journal (IRJ), Iranian Journal of Child 
Neurology (IJCN), Archive Physical Medi-
cine and Rehabilitation, Developmental 
Medicine, Child Neurology, physical and 
occupational therapy in pediatrics, Ameri-
can journal of occupational therapy, etc. 

With the help of MESH, we used following 
keywords for searching in mentioned databases. 
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The main goal of this study was to determine the 
articles with CIMT intervention. Main keywords 
for search were CP, CIMT, Iranian CP children, 
constraint-induced movement therapy, OT, physical 
therapy, rehabilitation, Intensive intervention and 
mCIMT.

The inclusion criteria were applied as follows: 
1) Articles that are about Iranian CP children 
2) All articles since 1990 till 2016 3) Published 

in full text 4) Published in English or Persian 4) 
Contains CIMT intervention. The review included 
interventional studies.

Results

Overall, 43 articles were found, because of lack 
of relevancy and other issues the 18 articles were 
removed. Ten articles were omitted based on 
duplication and exclusion criteria, so finally 15 
articles were included (Table 1).

Table 1. The summary of the results and methodology of the studies used in this study
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Discussion

The aim of this study was to investigate the 
CIMT interventions carried out in Iran. CIMT is 
an effective intervention method for CP children. 
Eight studies had used traditional CIMT and 7 
studies had used mCIMT protocol.

CIMT for CP children has little to do with age. The 
age range for CIMT in the studies is between two 
years to 14 years and in all of them, CIMT had 
acceptable results. The therapeutic effect of CIMT 
was not age-related (44). They also confirmed the 
results of sung and DeLuca’s study (2, 3). There 
were no differences between boys and girls for this 
therapy and CIMT was equally effective for both 
genders. Gender was reported as an ineffective 
factor in CIMT too (21, 45).  

Articles reviewed in the study had used only 
two kinds of restrictions. Most of them had used 
a splint for restriction (12 of them) and three of 
them had used sling for restriction. For this reason, 
maybe the use of splints and slings are easier for 
children. Other kinds of restriction were reported 
too. Restrictions such as Short arm casts and Long 
arm casts, holding child’s hand, using a glove or 
mitt and Slings (20). CIMT effect on the left or 
right side is the same because no study mentioned 
to affected side.

For concerning the effect of CIMT on muscle 
tone the result of four articles about the impact 
of CIMT on muscle tone was inconsistent. CIMT 
had an influence on muscle tone (30).  CIMT was 
considered as an ineffective method on muscle tone 
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(31, 41, 42). CIMT was considered as an ineffective 
way of reducing muscle tone (46). However, this 
study did not find definite conclusion about the 
impact of CIMT on muscle tone. This issue requires 
further studies in the future.

CIMT has a good effect on protective extension. 
It was not effective on protective extension (32); 
however, it was effective on protective extension 
(35). CIMT was effective on protective extension 
(20), however, in another study; CIMT was not 
effective on protective extension (47). In this case, 
literature are not unified and more studies are 
needed.

There were no significant adverse effects for CIMT 
in the studies. Nevertheless, early implementation 
of CIMT for children who are in the stages of 
development of bilateral hand can cause a negative 
effect on the growth of bilateral hand development. 
Therefore, CIMT should be used with caution for 
children under twelve months (48). In addition, 
restriction of the non-affected hand for a long 
time (e.g. plastering) had negative effects on the 
development of motor skills (46). 

CIMT was examined efficacy on children’s 
participation in activity of daily living, and no 
studies had measured CIMT effect on occupational 
performance (30). Improvement of sub-skills do 
not always accompany improvement of daily living 
activities occupational performance, so future 
studies would also consider this issue. Because the 
ability of an intervention to improve the level of 
independence is undeniably important.

In conclusion, in recent years CIMT has attracted 
much attention in Iran and different studies 
with different methods have been conducted. 
Researchers have used various restriction time 

and different outcome measures. There are 
some inconsistencies in some aspects of CIMT 
effectiveness such as muscle tone and protective 
extension. These areas need future research. In 
addition, more studies are needed to investigate 
negative effects of CIMT from physical and social 
aspects. 

Follow-ups are an important aspect of rehabilitation 
intervention. Less than half of the studies had 
included follow-up in their method. In the end, if 
we consider hands as brain’s tool for independence 
in everyday activities more attention has to be paid 
on follow-ups and other occupational aspects.
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