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Background: Cerebral palsy (CP) is a leading cause of childhood disability, affecting 1 in 500 newborns globally.
Hemiparesis, a common form of CP, limits upper limb function and impacts activities of daily living (ADL). Constraint-
induced movement therapy (CIMT) is a proven intervention for improving motor function, promoting greater independence.
This study evaluates the effectiveness of modified CIMT (mCIMT) in enhancing hand function and ADL performance in
children with unilateral CP.

Methods: A systematic review was conducted to analyze mCIMT protocols, focusing on therapy duration, immobilization
methods, and age-related outcomes. Key indicators assessed included motor improvements, ADL proficiency, and quality of life.

Results: mCIMT significantly improves ADL performance, enhancing self-care skills, grasping function, and bimanual
coordination. Recent studies (e.g., Tanabe et al., 2025, Reidy et al., 2023) show notable gains in PDMS-2, PEDI, and
PMAL scores (p < 0.01) in children 68 years old, with a threefold increase in affected hand use. Hybrid and home-based
CIMT models demonstrate comparable efficacy to clinic-based interventions, improving therapy accessibility.

Discussion: Research suggests that mCIMT, especially when combined with bimanual training, leads to superior
outcomes. Higher therapy doses and shaping techniques are particularly beneficial for older children. Task-oriented and
engaging rehabilitation strategies enhance participation and motivation, maximizing treatment benefits.

Conclusion: mCIMT is a highly effective rehabilitation method, improving ADL, upper limb function, and independence
in children with CP. Further research is needed to standardize intervention protocols and explore long-term effects,
ensuring sustained improvements and broader therapy accessibility.

Key words: rehabilitation, occupational therapy, school environment, occupational therapy services, quality of life,
recovery, independence, self-care, occupational participation, activities of daily living.

Maprapura BunorpagoBa, Onekcangpa Kajinkina. AKTHBHICTH NMOBCSKICHHOTO KHTTS JiTei:

TeOpeTHYHI aACIeKTH B eproreparnii

Bemyn. Lepebpanvruii napaniy (LI1) € oowieto 3 ochosHux npuuun ineaniouzayii oimeu, ypascarouu 1 i3 500 Hoso-
Hapoodcenux y ceimi. Ieminapes, ax natinowupeniwia opma L1, obmedsrcye (hynKkyito 6epxuvoi KiHYieKU ma 6naueae Ha
akmuenocmi nogcsaxkoennozo scumms (ADL). Inoykoeana oomedxncennsm pyxoea mepanis (CIMT) € 0okazosum memooom
NOKpAWeHHst MOMOPHUX YHKYIT ma cnpusic 30L1bueH IO PieHsl HesanedcHocmi. [le 0ocnioxcents oyinioe eqpekmusHicmo
mooughikosanoi CIMT (mCIMT) y nokpawenni ¢hynryiti pyku ma euxonanus ADL y oimeti 3 yninamepanornum L{I1.

Memoou. Ilposedeno cucmemamuunuil 02ns0 oas ananisy npomoxonie mCIMT, 3 akyenmom na mpusanicme mepanii,
Memoou immobinizayii ma 6ikoei ocobnusocmi. OCHOBHUMU KpUMepIsAMU OYIHKU OVIU NOKPALYEeHHS MOMOPHUX QYHKYIL,
pisenv euxonanns ADL ma saxicmo scummsl.

Pesynomamu: mCIMT 3uauno noxpawye euxonanns ADL, 6kniouno i3 camooocuy2o08y8antam, YyHKYIEO Xananusa ma
080cmopoHHbOI Koopounayicto. Ocmanni docniodcenns (Tanabe et al., 2025, Reidy et al., 2023) nokasyioms cymmesi
nokpawenns ¢ PDMS-2, PEDI ma PMAL (p < 0.01) y oimeti gixom 6—8 pokie, a makodc mpupazose 30i1buleH sl 8UKO-
pucmanns ypasicenoi pyku. 1iopuoni ma domawni moodeni CIMT demoncmpyloms ananoiuny eekmugnicmes NOPIGHAHO
3 KITHIYHUMU 8MPYUAHHAMY, WO NOKPAWYE OOCMYNHICMb mepanii.

Ob6e060penns. [ocnioxrcenns ceiouams, uwo mCIMT, 0cobnuso 6 no€oHanti 3 OiMaHyabHUM MPEHYBAHHAM, OA€ Kpa-
wi pesynomamu. Buwi 0o3u mepanii ma memoou nocmynogozo yckiaouenus (shaping) € ocobaugo egpexmunumu 0s
cmapuiux dimeil. BukopucmanHs yinecnpsamo8aHux 3a60aHs ma MOMUSayitiHux nioxoois 36iibuLye 3anryuenicms dimeltl,
CHPUSIIOYU MAKCUMATIbHIL eekmueHocmi mepanii.

Bucnosox. mCIMT € eghexmuenum memoodom peabinimayii, sxuii nokpawye ADL, ¢ynxyiro éepxuvoi kinyieku ma
pisens Hezanexcnocmi ¢ dimeti i3 L[I1. Tlodanvui 0ocniodcents HeoOXIOHI 01 cmanoapmu3ayii npomoKonie 6mpyuaHHs
ma oyinKu 00820CMpPOKOBUX edhekmis, wo 3abe3neuums cmabiibHi pe3yivmamu i Wupuwiuli 0ocmyn 00 mepanii.

Kniouosi cnosa: peabinimayis, epeomepanis, wkiibHe cepedosuuye, epeomepanesmuyni nocayeu, aKicms HCUmmsl,
BIOHOBNIEHHS, HE3ANENHCHICTb, CAMOODCTY208YBAHMNSL, 3AHSIMMEBA AKMUBSHICMb, AKMUBHICIb NOBCAKOEHHO20 JHCUMMISL.
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Introduction. Cerebral palsy (CP) is the most
common cause of childhood disability worldwide,
with a prevalence of 1 in 500 newborns and an esti-
mated 17 million individuals affected globally [1; 2].
Hemiparesis, as one of the primary clinical manifes-
tations of CP, occurs in 17 % of preterm children and
56 % of full-term children diagnosed with CP [3; 4].

Occupational therapy is a key component of reha-
bilitation aimed at enhancing independence and qual-
ity of life for individuals with functional limitations.
Its primary goal is to facilitate the development,
recovery, or maintenance of essential skills required
for performing daily activities. Constraint-induced
movement therapy (CIMT) is one of the effective
occupational therapy interventions widely used in
the rehabilitation of children with hemiparesis [1; 2].

Recent studies indicate that the application of
CIMT in children with CP not only enhances upper
limb motor function but also has a positive impact on
overall balance, movement coordination, and social
participation. This evidence suggests that occupa-
tional therapy combined with CIMT can significantly
improve the activity levels and functional independ-
ence of children in their daily lives [5; 6].

The goal of this study is to analyze the effective-
ness of modified constraint-induced movement ther-
apy in children with cerebral palsy, with a particular
focus on the duration of intervention, type of limb
immobilization, and the age of participants.

Materials and Methods. This study presents
a review of recent scientific research exploring the
practical application of mCIMT as a primary occu-
pational therapy intervention for children with hemi-
paresis. The analysis includes variations in therapy
duration, immobilization techniques, age-specific
outcomes, and different organizational approaches to
intervention programs.

Results. Children with hemiparetic CP experi-
ence limitations that affect multiple aspects of daily
life, including independence in self-care tasks, par-
ticipation in play and group activities, and proper
motor development. These restrictions can hinder
their ability to engage in social interactions and delay
functional progress.

The lack of rehabilitation increases the risk of sec-
ondary complications, such as joint stiffness, muscle
atrophy, spasms, pressure sores, contractures, and
arthropathy, which significantly reduce quality of
life and limit the ability to perform daily activities.
The use of non-affected limb restriction is justified by
its high effectiveness in restoring the function of the
paretic limb, which in turn positively impacts perfor-
mance in activities of daily living (ADL) and instru-

mental activities of daily living (IADL), ultimately
improving children's quality of life and functional
independence.

Current scientific research supports the effective-
ness of CIMT and its modified version (mCIMT) in
restoring upper limb function in children with hemi-
paretic CP [1; 2; 5-8]. Additionally, studies confirm
that CIMT significantly enhances the ability of chil-
dren to perform essential ADL tasks, fostering greater
autonomy and participation in everyday life [9-14].

The study by Tanabe et al. (2025) evaluated the
effectiveness of modified pediatric constraint-in-
duced movement therapy (P-CIMT) conducted in
home-based settings with remote consultations. The
study included 10 children aged 68 years (6 boys, 4
girls) diagnosed with unilateral cerebral palsy (UCP)
and classified at MACS levels II-III. The 15-day
intervention consisted of daily training sessions using
special gloves instead of traditional immobilization
devices. Instead of completely restricting movement
in the non-affected hand, soft immobilization meth-
ods were used to enhance safety and reduce the risk
of falls [9].

The results demonstrated significant improve-
ments in ADL performance, particularly in self-care
skills, object grasping, and visuomotor integration.
PDMS-2, PEDI, and PMAL scores showed sub-
stantial increases after the intervention (p = 0.01),
with the frequency of affected hand use tripling.
The therapeutic effect remained stable three months
post-intervention, although some decline was noted
in self-care task performance. The study confirmed
that P-CIMT is an effective approach for enhancing
motor function and independent ADL performance,
and that home-based therapy can serve as a safe and
accessible alternative to traditional clinical rehabili-
tation settings [9].

The study by Reidy et al. (2023) analyzed the
effectiveness of a hybrid tele-rehabilitation model for
delivering P-CIMT compared to a traditional in-clinic
approach. Conducted at the Kennedy Krieger Institute
in the United States during the COVID-19 pandemic,
the study explored telehealth as a crucial tool for pro-
viding rehabilitation to children with hemiparesis.
The researchers examined two cases where children
with UCP initially underwent hybrid tele-rehabilita-
tion P-CIMT, followed by clinic-based therapy. The
hybrid model combined online parent instructions,
remote supervision, and periodic in-person visits to
the clinic [10].

The results indicated significant upper limb func-
tion improvements, assessed through the Assist-
ing Hand Assessment (AHA) and Quality of Upper
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Extremity Skills Test (QUEST). The progress
achieved through hybrid P-CIMT was comparable to
traditional in-clinic therapy, confirming the sustain-
ability of treatment effects. Notably, children who
began therapy in the hybrid format retained their
progress before transitioning to in-person interven-
tion, reinforcing the effectiveness of tele-rehabil-
itation. Additionally, parents felt more confident in
supporting their children, highlighting the value of
coaching-based rehabilitation approaches. The study
concluded that tele-rehabilitation could serve as an
effective alternative for families with limited access
to specialized clinics, while the hybrid model could
reduce financial and time-related burdens associated
with traditional in-person therapy [10].

The study by Christmas et al. (2018) evaluated
the effectiveness of two P-CIMT methods in improv-
ing upper limb function in preschool-aged children
with hemiparetic CP. Conducted as a randomized
controlled trial (CATCH TRIAL) across 16 pediat-
ric therapy centers in the United Kingdom, the study
included 62 children who were divided into two
groups. One group received prolonged immobiliza-
tion of the affected hand using a specialized splint,
while the other underwent intermittent manual con-
straint applied during therapy sessions [11].

The primary outcome measures included the
AHA, the QUEST, and the Pediatric Quality of Life
Inventory (PedsQL) [11]. The study aimed to deter-
mine the effectiveness of these two different CIMT
approaches in enhancing motor function, bimanual
coordination, and quality of life in young children
with unilateral CP.

The results of the study demonstrated that after
10 weeks, both groups showed improvements in the
use of the affected hand during ADL. However, the
prolonged immobilization group achieved a higher
increase in AHA scores (9.0 points vs. 5.3 points in
the intermittent manual constraint group, p < 0.001).
Additionally, this group received more active therapy
time (60 minutes per day vs. 30 minutes) [11].

After 24 weeks, the difference between the groups
diminished, suggesting the need for further research
on the long-term effects of CIMT. Researchers high-
lighted that prolonged immobilization provides more
intensive hand training, leading to better short-term
outcomes. However, both CIMT strategies were
effective in improving ADL performance in children
with hemiparesis, reinforcing the overall benefits of
CIMT-based interventions [11].

The study by Bansal & Diwan (2021) compared
the effectiveness of mCIMT and hand-arm biman-
ual intensive therapy (HABIT) in children with

spastic hemiplegic CP. The focus was on qualitative
improvements in upper limb motor function and
enhanced performance in ADL [13].

The study included 26 children aged 2—10 years,
randomly assigned to two groups: one received
mCIMT (wearing a constraint sleeve for 6 hours
daily and performing unimanual tasks for 2 hours per
day for 10 days), while the other underwent HABIT
(bilateral intensive training for 6 hours per day for 10
days). Functional improvements were assessed using
the QUEST and the Canadian Occupational Perfor-
mance Measure (COPM) [13].

Both groups exhibited statistically significant
improvements, which remained stable one month
post-intervention. While mCIMT and HABIT were
equally effective in improving upper limb motor
function (p <0.001), mCIMT had a greater impact on
ADL performance, particularly in independent dress-
ing, utensil use, hygiene routines, and fine motor
skills. Parents reported a higher satisfaction level fol-
lowing therapy, confirming functional improvements
in real-life situations. These findings suggest that
mCIMT is particularly effective for enhancing daily
independence, reinforcing its role in occupational
therapy interventions for children with CP.

The researchers concluded that both methods are
effective in improving upper limb function in chil-
dren with CP. However, mCIMT had a significantly
greater impact on ADL, which may contribute to
greater independence in everyday life [13].

The narrative review by Dihidar et al. (2024) ana-
lyzes the effectiveness of CIMT in improving hand
function in children with CP. The authors highlight
that upper limb impairment is one of the primary
barriers to independence for children with hemipa-
retic CP, significantly affecting their ability to per-
form ADL. The review includes 30 scientific studies,
of which 21 confirmed the effectiveness of CIMT in
enhancing upper limb motor function [12].

Findings from the reviewed studies indicate that
CIMT significantly improves ADL performance in
children with hemiparesis, particularly in self-care
tasks, bimanual activities, and fine motor skills. Sev-
eral studies emphasize that therapy intensity is a key
factor, and that mCIMT — which incorporates biman-
ual training elements and functional task integration
— may be more effective than traditional CIMT.
Additionally, the authors stress that therapy duration,
the use of motivational play-based approaches, and
family involvement are critical for enhancing inter-
vention outcomes.

This study underscores the importance of CIMT
in improving motor skills and fostering independ-
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ence in children with CP while also highlighting the
need for further research to determine the long-term
effects of therapy [12].

The study by Roberts et al. (2022) evaluated
the effectiveness of repeated doses of group-based
hybrid P-CIMT in children with UCP. The primary
focus was on enhancing hand function, improving
bimanual coordination, and assessing the long-term
retention of acquired skills after multiple therapy ses-
sions [14].

The study included 15 children aged 5-15 years
(9 boys, 6 girls) who participated in two intensive
therapy camp sessions. Each session consisted of 50
hours of constraint-based therapy and 10 hours of
bimanual tasks, incorporating 30-minute daily train-
ing with the Hocoma Armeo®Spring robotic system.
Hand function was assessed using the AHA scale
before and after each therapy course [14].

The study demonstrated significant improvements
in affected hand function and bimanual skills after
each therapy course. The initial mean AHA score was
55.93 £ 12.78, increasing to 63.07 = 12.85 after the
first course. Following the second course, the mean
AHA score further improved from 58.13 + 14.83
to 66.53 £ 12.82. These findings highlight the pos-
itive impact of repeated doses of P-CIMT on hand
functionality, which plays a crucial role in enhanc-
ing ADL. Children demonstrated greater ability to
use both hands in daily tasks such as dressing, using
utensils, washing hands, and buttoning clothes [14].

One of the key conclusions of the study is that
therapy effects gradually diminish between courses,
but repeated P-CIMT sessions help restore and
improve motor skills. This underscores the impor-
tance of regular therapy cycles to maintain long-term
benefits and enhance ADL performance in children
with UCP [14].

The study by Andrew M. Gordon et al. analyzed
the effectiveness of CIMT and HABIT in children
with UCP. Based on research involving over 100
participants since 1997, the study emphasized that
high-intensity therapy is the key factor for success,
regardless of the specific method used [15].

Findings indicate that 90 hours of therapy yield
better outcomes than 60 hours, particularly for older
children, who may require higher session frequency
and the shaping method to reinforce motor learn-
ing. HABIT was found to be effective in improving
coordination and functional skills, which transferred

to unpracticed tasks. However, HABIT required a
higher therapy dosage than CIMT to achieve simi-
lar improvements. The authors also highlighted that
combined CIMT+HABIT approaches could be prom-
ising but require sufficient intensity to be effective.

The key takeaway from the study is that proper
dosing (duration and frequency of therapy) is more
critical than the specific therapy method, making it
an essential consideration for long-term rehabilita-
tion planning [15].

Given the available research, mCIMT is an effec-
tive method for children with hemiparetic CP, but
further investigation is required to determine the
optimal intervention duration, immobilization type,
and potential combination approaches. Meta-anal-
yses suggest that researchers are working toward
defining the best therapy parameters, but a standard-
ized protocol has yet to be established.

Oskoui et al. [2] emphasize the importance of early
intervention, as children who began therapy between
the ages of 2—4 years demonstrated better adaptation
and skill retention even one year after completing ther-
apy. Similarly, Mamotenko et al. (2023) [16] highlight
the psychological aspects of therapy, noting that com-
fortable immobilization devices and parental involve-
ment positively influence children's motivation, mak-
ing them more engaged in the rehabilitation process.

Conclusion.The results of this study confirm the
effectiveness of mCIMT in improving upper limb
function in children with hemiparetic CP. The ther-
apy has shown a significant impact on enhancing
children's ability to independently perform ADL,
including dressing, utensil use, hygiene routines, and
fine motor skills. Research also confirms that longer
and more intensive therapy yields better outcomes,
especially for older children, who require additional
time for adaptation and skill retention.

Scientific data suggest that combining mCIMT
with bimanual training and cognitive-motor tasks
can enhance therapy effects and contribute to
longer-lasting functional improvements. Other key
factors include motivational play-based methods,
parental involvement, and flexible immobilization
approaches, which reduce discomfort and increase
child participation. Despite significant advance-
ments, further research is needed to determine the
optimal therapy duration, frequency, and immobili-
zation methods, as well as to evaluate the long-term
effects of mCIMT in children with CP.
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