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Abstract

Constraint-induced movement therapy (CIMT) is a neurorehabilitation technique that aims to restore motor
function in patients with central nervous system injuries. Based on behavioral research conducted, CIMT has
been found effective in restoring motor function in various conditions including stroke, cerebral palsy,
traumatic brain injury (TBI), and more. The therapy combines neurological and behavioral mechanisms to
induce neuroplastic changes and overcome learned nonuse. Modified CIMT (mCIMT) is a variant that
focuses on sensorimotor functioning in the affected limb. This review summarizes studies on CIMT and
mCIMT, with a focus on stroke, cerebral palsy, and other conditions. Results show that CIMT and mCIMT
demonstrate significant improvements in motor function and quality of life. The studies underscore the
importance of long-term research, comparative or combined therapies, and exploration of less-studied
conditions like multiple sclerosis (MS) and brachial plexus injury. Overall, CIMT and mCIMT hold promise
for neurorehabilitation, emphasizing the need for further investigation to enhance their effectiveness and
application.

Categories: Internal Medicine, Neurology, Physical Medicine & Rehabilitation
Keywords: rehabilitation, physical therapy, neurorehabilitation, cerebral palsy, stroke, constraint-induced movement
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Introduction And Background

Constraint-induced movement therapy (CIMT), a neurorehabilitation technique based on behavior, was
investigated through preclinical large animal primate studies [1]. It has been found to significantly restore
motor function in patients with a variety of injuries to the central nervous system. CIMT essentially
incorporates two mechanisms: a neurological mechanism for enabling neuroplastic alteration and a
behavioral mechanism for overcoming learned nonuse [1]. Inhibiting maladaptive plasticity in patients with
an acquired or congenital unilateral hemispheric pathology is a central objective of CIMT. This approach
involves restraining the unaffected limb while implementing an intensive motor activity training program
focused on the paretic limb, aiming to improve or restore motor function. The time necessary to carry out
the treatment plan given by Taub et al. was six hours of supervised training of the affected extremity every
day, 90% of the time with the restrained non-affected limb, and conducted for fourteen consecutive days [2].
CIMT has demonstrated improvements in restoring the paretic limb's functioning, in the functional range of
motion, and in lowering muscle tone, leading to a better quality of life [2].

Strong evidence supports the use of modified mCIMT for improving the use and restoration of sensorimotor
functioning in the paretic limb [3]. The three main components of mCIMT are (1) repetitive training of
paretic limbs for a prolonged period; (2) a "transfer package"; and (3) limited usage of the non-paretic limb,
which forces the person to use the paretic limb. mCIMT had a substantial impact on motor control and daily
activity function when compared to conventional rehabilitation treatment [4].

Review
Method

A scoping review technique was employed to get a summary of the literature available on the application of
CIMT and mCIMT in stroke, cerebral palsy (CP), and other conditions.

Data Source and Search Strategy

From 2017 to December 2022, an electronic search was conducted in CINAHL, Pedro, Medline, Embase,
PubMed, Scopus, and Google Scholar. These resources were chosen because they provide an extensive
overview of healthcare-related fields, including physical rehabilitation. Systematic reference list checks and
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Google Scholar citation monitoring of retrieved papers were performed to make sure that all necessary
research was gathered. As search terms, we used CIMT, stroke, CP, modified CIMT, and physical
rehabilitation.

Inclusion and Exclusion Criteria

The inclusion criteria for articles in this review were based on two key factors: availability of a full-text copy
and relevance to CIMT or mCIMT in the context of conditions like stroke, CP, or other relevant

conditions. The exclusion criteria included studies with incomplete data, those disqualified due to errors or
irregularities, publications outside the specified date range, articles not in English, and duplicate
publications.

Charting Extraction

A form for the extraction of data was created. Authors, country of origin, publication year, source or type of
publication, and methodology, which included the use of terminology, description, and procedure, including
theoretical context and basis, were used to organize data.

Data Synthesis and Analysis

Following the charting of data, information was arranged according to the year of publication, published

sources, methodology, and conclusion. The PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) flow chart on the existing literature on CIMT and mCIMT is given in Figure 1.
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FIGURE 1: PRISMA flowchart showing the data selection process

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Result

The electronic data search produced a total of 111 articles. The PRISMA flowchart outlines the step-by-step
process for article selection. Scopus, CINAHL, Pedro, Embase, Medline, PubMed, and Google Scholar were
among the electronic databases used. Records checked at the first level of screening were 111, while 70
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articles were eliminated. 41 articles qualified based on inclusion criteria, but 13 were disqualified due to
errors, duplications, and other irregularities. The study included 28 articles in total out of which 16 articles
were based on stroke, eight articles on CP, and four articles on other conditions. In all, 934 patients were
studied for the review. Patients with 479 strokes, 368 cerebral palsies, and 87 other conditions were among
those included in the study.

Stroke

Stroke is the second most frequent cause of mortality and one of the leading causes of acquired disability

[5]. Each year, 16.9 million individuals worldwide experience their first stroke, leading to around 33 million
patients with stroke and 5.9 million deaths due to stroke. Around 80% of these individuals have severe upper
limb motor deficits that seriously impede their capacity to conduct activities of daily living and engage in
social activities [5]. mCIMT was designed to provide post-stroke patients with more functional use of their
affected limb, reverse learned nonuse, and enhance motor control and manual dexterity. High amounts of
evidence support the recovery of the limb after stroke with mCIMT [3]. Table / below summarizes research
that has been conducted and highlights the effects of CIMT over other treatment methods.
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Author name
and year

Mary Ann Smith
et al. 2020 [6]

Cathryn R.
Baldwin et al.
2018 [7]

M M Marandola
et al. 2020 [8]

Larissa Salgado
Oliveira Rocha
et al. 2021 [2]

Han-Chin Hsieh
et al. 2021 [9]

Gitendra
Uswatte et al.
2018 [10]

Mohammad
Nasb et al. 2019
[11]

Hee Kim et al.
2018 [12]

Arlette
Doussoulin et al.
2018 [13]

Gitendra
Uswatte et al.
2021 [14]

Rena Chamudot
etal. 2018 [15]

Sun Ho Kim
2021 [16]

Nuray Alaca et
al. 2022 [17]

Saleh M Aloraini
2022 [18]

Dae-Hyouk Bang
etal. 2018 [19]

Anne Stark et al.
2019 [20]

Patient population

Chronic Hemiparesis

Stroke

Ischemic stroke with
hemineglect

Chronic hemiparetic

Hemiplegia

Severe upper-extremity
hemiparesis

Stroke

Stroke

Stroke more than six
months

>1-year post-stroke with
chronic upper-arm
extremity hemiparesis

Hemiplegia

Chronic stroke patients

Chronic stroke

Stroke

Early stroke

Chronic stroke

Study
group

28

19

30

30

35

21

64

14

36

24

33

30

40

38

24

13

Intervention

Modified constrained-induced
movement therapy using
telehealth

CIMT

mCIMT vs. conventional
therapy

CIMT vs. conventional therapy

Kinesio taping and mCIMT

An expanded form of CIMT
(eCIMT)

Botulinum-A toxin-mCIMT
(BTX-mCIMT) vs BTX with
high-dose conventional therapy

The combined therapy of
mCIMT and mental practice

Group therapy, compared with
individual mCIMT

Tele-health CIMT and in-lab
CIMT

mCIMT vs. bimanual therapy

Dual transcranial direct current
stimulation and mCIMT

Proprioceptive-based training
and modified CIMT

CIMT for the lower extremity
(CIMT-LE)

mCIMT modified by adding
trunk restraint (TR)

homeCIMT

TABLE 1: Summary of studies on stroke

Conclusion

It was found to be effective and improve
functional ability.

It was used in the Australian community
rehabilitation setting making it a beneficial and
cost-effective approach.

mCMIT may be clinically used in hemineglect to
improve symptoms.

Both protocols proved substantial improvement
in quality of life and functionality.

Motor performance was improved when the
combination of Kinesio taping and mCIMT was
provided.

eCIMT proved to be effective.

BTX-mCIMT showed higher benefits than BTX
with high-dose conventional therapy on motor
control and activities of daily living.

Combined therapy has a higher benefit and the
effect of mental practice should be considered.

Both approaches were effective but more
improvement was seen in group therapy.

Tele-AutoCITE has immediate benefits over in-
lab CIMT.

Both approaches are equally beneficial.

It has shown therapeutic efficiency.

Both the therapies applied in combination
showed a greater effect.

The intervention showed clinical improvement.

A combination of both interventions is more
effective.

It may help in improving the home program.

CIMT, constraint-induced movement therapy; mCIMT, modified constraint-induced movement therapy

Cerebral palsy

CP is the most common physical disability among children, which affects one to three out of every 1000 live
births [21]. 38% of incidences involve unilateral CP [21]. These children have motor and sensory deficits on
either side of the body, which are frequently more significant in the upper limb. Their involvement in society
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and quality of life is impacted by these sensorimotor deficits, which often result in reduced capacity to
perform everyday tasks. While motor execution is the major focus of mCIMT, research has demonstrated that
children with unilateral CP also exhibit abnormalities in motor representations related to movement
planning. Therefore, therapies that concentrate on motor representations may improve learning and
recovery even more [21]. Table 2 below provides a summary of studies conducted on CP patients with their

findings.
Patient Study ) i
Author name and year i Intervention Conclusion
population group
Sharon Landesman Ramey et  Hemiparetic 118 CIMT CIMT was found to be effective when given in high
al. 2021 [22] CP doses.
Cristina Simon-Martinez et al. . mCIMT vs. action- There was limited effectiveness of action-
Unilateral CP 36 ) . ) -
2020 [21] observation training observation training to mCIMT.
o Hemiplegic .
Hasan Bingol et al. 2022 [23] cp 32 mCIMT vs. BIT mCIMT proved to be more beneficial.
Young Sub Hwang et al. 2020 ) mCIMT and a continuous  The intervention was found to be useful in real-
Unilateral CP 24 . .
[24] restraint world practice.
Pauline M Christmas et al. Hemiplegic . X It was found to be effective and clinical
62 Caregiver-directed CIMT
2018 [25] CP improvements were seen.
Mamoona Tasleem Afzal et al. Hemiplegic 40 Classic CIMT vs. its Both interventions are found to be equally
2022 [26] CP modified form effective.
T Tawonsawatruk et al. 2022 CIMT vs. operative . .
CP 19 Operative methods showed more improvement.
[27] methods

Ann-Christin Eliasson et al.

2018 28] Unilateral CP 37 Baby-CIMT vs. massage  CIMT was more beneficial than massage.

TABLE 2: Summary of studies on CP

CIMT, constraint-induced movement therapy; mCIMT, modified constraint-induced movement therapy; CP, cerebral palsy; BIT, bimanual training

Other neurological conditions

In addition to potential sensory deficits, brachial plexus traction during labor and delivery produces a
brachial plexus birth injury, which results in flaccid paresis or upper limb paralysis. Physiotherapy and
occupational therapy are the cornerstones of treatment for brachial plexus birth injury in children,
encouraging both passive and active movement of the affected upper limb to improve neuromuscular
function and minimize problems caused by immobility [29]. CIMT is a more successful strategy in improving
upper-limb function resulting from brachial plexus palsy in children [30].

Multiple sclerosis (MS) is an autoimmune disease of the central nervous system. MS can cause debilitating
hemiparesis, among other clinical consequences. Multiple studies have indicated that various physical
rehabilitation treatments can improve poor motor function in MS patients, albeit the treatment benefits are
generally small and their long-term retention and transfer to spontaneous movement in real-world
conditions is hardly evaluated. In individuals with hemiparetic MS, CIMT significantly improved real-world
extremity function and caused white matter alterations [1]. Table 3 gives a summary of studies conducted on
brachial plexus palsy and MS with their conclusion.
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Author name and year

Alessandro de Sire et al.
2019 [31]

Julie M Werner et al.
2020 [30]

Beyhan Eren et al.
2020 [32]

Ameen Barghi et al. 2018
(1]

) ) Study Intervention )
Patient population Conclusion
group
MS 20 CIMT It was found to be safe and effective.
Neonatal brachial i
21 CIMT The approach favored the use of conventional therapy.
plexus palsy
Perinatal brachial It has been shown to improve the range of motion and
26 mCIMT ) . .
plexus palsy improve functionality.
MS 20 CIMT or CIMT showed white matter changes along with
CAM improvement.

TABLE 3: Summary of studies on other conditions

CIMT, constraint-induced movement therapy; mCIMT, modified constraint-induced movement therapy; MS, multiple sclerosis; CAM, complementary and

alternative medicine

Discussion

This review includes experimental studies. The studies are emphasizing CIMT and mCIMT on patients with
brachial plexus injury, MS, CP, and stroke. When compared to other therapy like conventional therapies,
bimanual therapy action-observation training, and massage, CIMT is successful in the majority of cases.
There have been a few studies that have employed a combination of treatments that have proven to be
highly beneficial. Most of the studies are on stroke patients but more long-term studies need to be
conducted. In the case of CP patients, there is a need for conducting studies on comparative or combination
therapy. Few literatures are available for patients with MS and brachial plexus injury.

In their study, Davide Corbetta et al. concluded that CIMT is a multimodal strategy in which limiting the use
of the non-paretic extremity is combined with the increased activity that is capacity-appropriate [33]. They
discovered that while CIMT was related to modest improvements in motor function and impairment, these
advantages did not significantly reduce disability [33]. According to D M Morris et al., the CIMT involves
several tasks and subtasks that work in unison to achieve the favorable results observed by treatment
package subjects [34]. The CIMT treatment technique offers a significant paradigm change for traditional
physical rehabilitation, as it is used in the UAB research lab and clinic [34]. The functional recovery and
more conventional compensating techniques are distinct from the CIMT treatment approach in several
significant respects. As there are fewer current studies available, there is a need for research on patients
with traumatic brain injury (TBI). A 2012 study by Veronica Cimolin et al. revealed that CIMT can enhance
upper extremity function and movement efficiency in children who have suffered TBI [35]. The integration
of upper limb kinematics and clinical outcomes was shown to be essential in identifying the benefits of
CIMT training [35].

Conclusions

Both CIMT and mCIMT are beneficial in treating patients and improving the functioning of motor control
and quality of life. The majority of studies are on stroke patients, although long-term research is still
needed. Studies on alternative or combined therapies are required for patients with CP. For patients with MS
and brachial plexus damage, there is a dearth of literature. This increases the potential for performing
experimental studies in this population.

Additional Information
Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Barghi A, Allendorfer JB, Taub E, et al.: Phase II randomized controlled trial of constraint-induced
movement therapy in multiple sclerosis. Part 2: Effect on white matter integrity. Neurorehabil Neural

2023 Gulrandhe et al. Cureus 15(9): e45192. DOI 10.7759/cureus.45192 6 of 8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1177/1545968317753073

Cureus

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Repair. 2018, 32:233-41. 10.1177/1545968317753073

Rocha LS, Gama GC, Rocha RS, et al.: Constraint induced movement therapy increases functionality and
quality of life after stroke. | Stroke Cerebrovasc Dis. 2021, 30:105774.
10.1016/j.jstrokecerebrovasdis.2021.105774

da Silva ES, Santos GL, Catai AM, Borstad A, Furtado NP, Aniceto IA, Russo TL: Effect of aerobic exercise
prior to modified constraint-induced movement therapy outcomes in individuals with chronic hemiparesis:
a study protocol for a randomized clinical trial. BMC Neurol. 2019, 19:196. 10.1186/s12883-019-1421-4
Cao M, Li X: Effectiveness of modified constraint-induced movement therapy for upper limb function
intervention following stroke: a brief review. Sports Med Health Sci. 2021, 3:134-7.
10.1016/j.smhs.2021.08.001

Kwakkel G, Veerbeek JM, van Wegen EE, Wolf SL: Constraint-induced movement therapy after stroke.
Lancet Neurol. 2015, 14:224-34. 10.1016/S1474-4422(14)70160-7

Smith MA, Tomita MR: Combined effects of telehealth and modified constraint-induced movement therapy
for individuals with chronic hemiparesis. Int ] Telerehabil. 2020, 12:51-62. 10.5195/ijt.2020.6300

Baldwin CR, Harry AJ, Power L], Pope KL, Harding KE: Modified constraint-induced movement therapy is a
feasible and potentially useful addition to the community rehabilitation tool kit after stroke: a pilot
randomised control trial. Aust Occup Ther J. 2018, 65:503-11. 10.1111/1440-1630.12488

Marandola MM, Jiménez-Martin I, Rodriguez-Yéanez M, Arias-Rivas S, Santamaria-Calavid M, Castillo J:
[Constraint-induced movement therapy in the rehabilitation of hemineglect after a stroke] . Rev Neurol.
2020, 70:119-26. 10.33588/rn.7004.2019330

Hsieh HC, Liao RD, Yang TH, Leong CP, Tso HH, Wu JY, Huang YC: The clinical effect of Kinesio taping and
modified constraint-induced movement therapy on upper extremity function and spasticity in patients with
stroke: a randomized controlled pilot study. Eur | Phys Rehabil Med. 2021, 57:511-9. 10.23736/5S1973-
9087.21.06542-4

Uswatte G, Taub E, Bowman MH, et al.: Rehabilitation of stroke patients with plegic hands: randomized
controlled trial of expanded constraint-Induced Movement therapy. Restor Neurol Neurosci. 2018, 36:225-
44.10.3233/RNN-170792

Nasb M, Li Z, Youssef SA, Dayoub L, Chen H: Comparison of the effects of modified constraint-induced
movement therapy and intensive conventional therapy with a botulinum-a toxin injection on upper limb
motor function recovery in patients with stroke. Libyan ] Med. 2019, 14:1609304.
10.1080/19932820.2019.1609304

Kim H, Yoo EY, Jung MY, Kim J, Park JH, Kang DH: The effects of mental practice combined with modified
constraint-induced therapy on corticospinal excitability, movement quality, function, and activities of daily
living in persons with stroke. Disabil Rehabil. 2018, 40:2449-57. 10.1080/09638288.2017.1337817
Doussoulin A, Rivas C, Rivas R, Saiz J: Effects of modified constraint-induced movement therapy in the
recovery of upper extremity function affected by a stroke: a single-blind randomized parallel trial-
comparing group versus individual intervention. Int ] Rehabil Res. 2018, 41:35-40.
10.1097/MRR.0000000000000257

Uswatte G, Taub E, Lum P, et al.: Tele-rehabilitation of upper-extremity hemiparesis after stroke: proof-of-
concept randomized controlled trial of in-home constraint-induced movement therapy. Restor Neurol
Neurosci. 2021, 39:303-18. 10.3233/RNN-201100

Chamudot R, Parush S, Rigbi A, Horovitz R, Gross-Tsur V: Effectiveness of modified constraint-induced
movement therapy compared with bimanual therapy home programs for infants with hemiplegia: a
randomized controlled trial. Am ] Occup Ther. 2018, 72:7206205010p1-9. 10.5014/ajot.2018.025981

Kim SH: Effects of dual transcranial direct current stimulation and modified constraint-induced movement
therapy to improve upper-limb function after stroke: a double-blinded, pilot randomized controlled trial. |
Stroke Cerebrovasc Dis. 2021, 30:105928. 10.1016/j.jstrokecerebrovasdis.2021.105928

Alaca N, Ocal NM: Proprioceptive based training or modified constraint-induced movement therapy on
upper extremity motor functions in chronic stroke patients: a randomized controlled study. Neuro
Rehabilitation. 2022, 51:271-82. 10.3233/NRE-220009

Aloraini SM: Effects of constraint-induced movement therapy for the lower extremity among individuals
post-stroke: a randomized controlled clinical trial. NeuroRehabilitation. 2022, 51:421-31. 10.3233/NRE-
220139

Bang DH, Shin WS, Choi HS: Effects of modified constraint-induced movement therapy with trunk restraint
in early stroke patients: a single-blinded, randomized, controlled, pilot trial. NeuroRehabilitation. 2018,
42:29-35. 10.3233/NRE-172176

Stark A, Farber C, Tetzlaff B, Scherer M, Barzel A: Stroke patients’ and non-professional coaches'
experiences with home-based constraint-induced movement therapy: a qualitative study. Clin Rehabil.
2019, 33:1527-39. 10.1177/0269215519848813

Simon-Martinez C, Mailleux L, Jaspers E, Ortibus E, Desloovere K, Klingels K, Feys H: Effects of combining
constraint-induced movement therapy and action-observation training on upper limb kinematics in
children with unilateral cerebral palsy: a randomized controlled trial. Sci Rep. 2020, 10:10421.
10.1038/s41598-020-67427-2

Ramey SL, DeLuca SC, Stevenson RD, Conaway M, Darragh AR, Lo W: Constraint-induced movement
therapy for cerebral palsy: a randomized trial. Pediatrics. 2021, 148:€2020033878. 10.1542/peds.2020-
033878

Bingol H, Giinel MK: Comparing the effects of modified constraint-induced movement therapy and
bimanual training in children with hemiplegic cerebral palsy mainstreamed in regular school: a randomized
controlled study. Arch Pediatr. 2022, 29:105-15. 10.1016/j.arcped.2021.11.017

Hwang YS, Kwon JY: Effects of modified constraint-induced movement therapy in real-world arm use in
young children with unilateral cerebral palsy: a single-blind randomized trial. Neuropediatrics. 2020,
51:259-66. 10.1055/s-0040-1702220

Christmas PM, Sackley C, Feltham MG, Cummins C: A randomized controlled trial to compare two methods
of constraint-induced movement therapy to improve functional ability in the affected upper limb in pre-

2023 Gulrandhe et al. Cureus 15(9): e45192. DOI 10.7759/cureus.45192

70f8


https://dx.doi.org/10.1177/1545968317753073
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2021.105774
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2021.105774
https://dx.doi.org/10.1186/s12883-019-1421-4
https://dx.doi.org/10.1186/s12883-019-1421-4
https://dx.doi.org/10.1016/j.smhs.2021.08.001
https://dx.doi.org/10.1016/j.smhs.2021.08.001
https://dx.doi.org/10.1016/S1474-4422(14)70160-7
https://dx.doi.org/10.1016/S1474-4422(14)70160-7
https://dx.doi.org/10.5195/ijt.2020.6300
https://dx.doi.org/10.5195/ijt.2020.6300
https://dx.doi.org/10.1111/1440-1630.12488
https://dx.doi.org/10.1111/1440-1630.12488
https://dx.doi.org/10.33588/rn.7004.2019330
https://dx.doi.org/10.33588/rn.7004.2019330
https://dx.doi.org/10.23736/S1973-9087.21.06542-4
https://dx.doi.org/10.23736/S1973-9087.21.06542-4
https://dx.doi.org/10.3233/RNN-170792
https://dx.doi.org/10.3233/RNN-170792
https://dx.doi.org/10.1080/19932820.2019.1609304
https://dx.doi.org/10.1080/19932820.2019.1609304
https://dx.doi.org/10.1080/09638288.2017.1337817
https://dx.doi.org/10.1080/09638288.2017.1337817
https://dx.doi.org/10.1097/MRR.0000000000000257
https://dx.doi.org/10.1097/MRR.0000000000000257
https://dx.doi.org/10.3233/RNN-201100
https://dx.doi.org/10.3233/RNN-201100
https://dx.doi.org/10.5014/ajot.2018.025981
https://dx.doi.org/10.5014/ajot.2018.025981
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2021.105928
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2021.105928
https://dx.doi.org/10.3233/NRE-220009
https://dx.doi.org/10.3233/NRE-220009
https://dx.doi.org/10.3233/NRE-220139
https://dx.doi.org/10.3233/NRE-220139
https://dx.doi.org/10.3233/NRE-172176
https://dx.doi.org/10.3233/NRE-172176
https://dx.doi.org/10.1177/0269215519848813
https://dx.doi.org/10.1177/0269215519848813
https://dx.doi.org/10.1038/s41598-020-67427-2
https://dx.doi.org/10.1038/s41598-020-67427-2
https://dx.doi.org/10.1542/peds.2020-033878
https://dx.doi.org/10.1542/peds.2020-033878
https://dx.doi.org/10.1016/j.arcped.2021.11.017
https://dx.doi.org/10.1016/j.arcped.2021.11.017
https://dx.doi.org/10.1055/s-0040-1702220
https://dx.doi.org/10.1055/s-0040-1702220
https://dx.doi.org/10.1177/0269215518763512

Cureus

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

school children with hemiplegic cerebral palsy: CATCH TRIAL. Clin Rehabil. 2018, 32:909-18.
10.1177/0269215518763512

Afzal MT, Amjad I, Ghous M: Comparison of classic constraint-induced movement therapy and its modified
form on upper extremity motor functions and psychosocial impact in hemiplegic cerebral palsy. ] Pak Med
Assoc. 2022, 72:1418-21. 10.47391/]PMA.1392

Tawonsawatruk T, Prusmetikul S, Kanchanathepsak T, et al.: Comparison of outcome between operative
treatment and constraint-induced movement therapy for forearm and wrist deformities in cerebral palsy. A
randomized controlled trial. Hand Surg Rehabil. 2022, 41:258-64. 10.1016/j.hansur.2021.12.012

Eliasson AC, Nordstrand L, Ek L, Lennartsson F, Sjostrand L, Tedroff K, Krumlinde-Sundholm L: The
effectiveness of Baby-CIMT in infants younger than 12 months with clinical signs of unilateral-cerebral
palsy; an explorative study with randomized design. Res Dev Disabil. 2018, 72:191-201.
10.1016/j.ridd.2017.11.006

Zielinski IM, van Delft R, Voorman JM, Geurts AC, Steenbergen B, Aarts PB: The effects of modified
constraint-induced movement therapy combined with intensive bimanual training in children with brachial
plexus birth injury: a retrospective data base study. Disabil Rehabil. 2021, 43:2275-84.
10.1080/09638288.2019.1697381

Werner JM, Berggren J, Loiselle J, Lee GK: Constraint-induced movement therapy for children with neonatal
brachial plexus palsy: a randomized crossover trial. Dev Med Child Neurol. 2021, 63:545-51.

10.1111/dmen. 14741

de Sire A, Bigoni M, Priano L, Baudo S, Solaro C, Mauro A: Constraint-induced movement therapy in
multiple sclerosis: safety and three-dimensional kinematic analysis of upper limb activity. A randomized
single-blind pilot study. NeuroRehabilitation. 2019, 45:247-54. 10.3233/NRE-192762

Eren B, Karadag Sayg1 E, Tokgoz D, Akdeniz Leblebicier M: Modified constraint-induced movement therapy
during hospitalization in children with perinatal brachial plexus palsy: a randomized controlled trial. ] Hand
Ther. 2020, 33:418-25. 10.1016/j.jht.2019.12.008

Corbetta D, Sirtori V, Castellini G, Moja L, Gatti R: Constraint-induced movement therapy for upper
extremities in people with stroke. Cochrane Database Syst Rev. 2015, 2015:CD004433.
10.1002/14651858.CD004433.pub3

Morris DM, Taub E, Mark VW: Constraint-induced movement therapy: characterizing the intervention
protocol. Eura Medicophys. 2006, 42:257-68.

Cimolin V, Beretta E, Piccinini L, Turconi AC, Locatelli F, Galli M, Strazzer S: Constraint-induced movement
therapy for children with hemiplegia after traumatic brain injury: a quantitative study. ] Head Trauma
Rehabil. 2012, 27:177-87. 10.1097/HTR.0b013e3182172276

2023 Gulrandhe et al. Cureus 15(9): e45192. DOI 10.7759/cureus.45192

8of8


https://dx.doi.org/10.1177/0269215518763512
https://dx.doi.org/10.47391/JPMA.1392
https://dx.doi.org/10.47391/JPMA.1392
https://dx.doi.org/10.1016/j.hansur.2021.12.012
https://dx.doi.org/10.1016/j.hansur.2021.12.012
https://dx.doi.org/10.1016/j.ridd.2017.11.006
https://dx.doi.org/10.1016/j.ridd.2017.11.006
https://dx.doi.org/10.1080/09638288.2019.1697381
https://dx.doi.org/10.1080/09638288.2019.1697381
https://dx.doi.org/10.1111/dmcn.14741
https://dx.doi.org/10.1111/dmcn.14741
https://dx.doi.org/10.3233/NRE-192762
https://dx.doi.org/10.3233/NRE-192762
https://dx.doi.org/10.1016/j.jht.2019.12.008
https://dx.doi.org/10.1016/j.jht.2019.12.008
https://dx.doi.org/10.1002/14651858.CD004433.pub3
https://dx.doi.org/10.1002/14651858.CD004433.pub3
https://pubmed.ncbi.nlm.nih.gov/17039224/
https://dx.doi.org/10.1097/HTR.0b013e3182172276
https://dx.doi.org/10.1097/HTR.0b013e3182172276

	Pertinence of Constraint-Induced Movement Therapy in Neurological Rehabilitation: A Scoping Review
	Abstract
	Introduction And Background
	Review
	Method
	FIGURE 1: PRISMA flowchart showing the data selection process

	Result
	Stroke
	TABLE 1: Summary of studies on stroke

	Cerebral palsy
	TABLE 2: Summary of studies on CP

	Other neurological conditions
	TABLE 3: Summary of studies on other conditions

	Discussion

	Conclusions
	Additional Information
	Disclosures

	References


