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Resumen

Introduccioén: la terapia de movimiento inducido por restriccién se administra como tratamiento para la poblacién que
ha sufrido accidente cerebrovascular. Sin embargo, alin no estd clara su efectividad para mejorar la funcién del miembro
superior y el nivel de independencia en las actividades de la vida diaria. Objetivo: determinar la efectividad de la aplicacién
de la terapia de movimiento inducido por restriccién en la funcidn motora e independencia de la vida diaria del miembro
superior comparado con otro tipo de intervencién en poblacién con accidente cerebrovascular. Materiales y métodos:
revision sistemdtica de literatura en Cochrane, PubMed, ScienceDirect, PEDro y Google Académico de ensayos clinicos
que comparan la terapia de movimiento inducido por restriccién con otro tipo de intervencidn en personas con accidente
cerebrovascular. Recoleccién de datos y andlisis por revisores independientes, escala de PEDro para calidad metodoldgica y
riesgo de sesgo seglin Manual Cochrane. Resultados: se incluyeron 6 estudios de 498 potenciales. Se encontraron diferencias
estadisticamente significativas en 4 de los estudios incluidos en comparacién con otros tratamientos en la mejora de la
funcién motora y el nivel de independencia en las actividades de la vida diaria. Conclusiones: se determind que la terapia de
movimiento inducido por restriccion parece tener alta efectividad para la recuperacidn de la funcién motoray las actividades
de la vida diaria al compararse con su linea de base, y diferencias estadisticamente significativas en comparacién con terapia
convencional y terapia en espejo; no existen diferencias estadisticas comparada con la terapia con robot.

(Cémo citar este articulo? Mateus-Arias OE, Estrada-Arias KD, Reyes-Arismendy JT, Villamizar-
Pino YS, Pino-Noguera JL. Effectiveness of constraint-induced movement therapy on motor
function and daily living independence in people with stroke compared to other interventions:
a systematic review. Med. UIS. 2025; 38(3): 47-60. DOI: https://doi.org/10.18273/revmed.
v38n3-2025006



https://orcid.org/0000-0001-9373-2443
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0001388876
https://orcid.org/0009-0004-7792-2908
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0002118427
https://orcid.org/0009-0002-7194-0289
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0001869072
https://orcid.org/0000-0002-3968-0950
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0002045582
https://orcid.org/0009-0000-5325-5654
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0002045594
mailto:oscar.mateus@unipamplona.edu.co
https://creativecommons.org/licenses/by/4.0/

Mateus-Arias OE, Estrada-Arias KD, Reyes-Arismendy JT, Villamizar-Pino YS, Pino-Noguera JL. Med. UIS. 2025;38(3): 47-60

Palabras clave: terapia de movimiento inducido por restriccién; rehabilitacién neuroldgica; plasticidad neuronal; accidente
cerebrovascular; hemiplejia; hemiparesia; actividades de la vida diaria; extremidad superior.

Abstract

Background: constraint-induced movement therapy is administered for the treatment of the post-stroke population.
However, remains unclear its effectiveness in improving upper limb function and level of independence in activities of daily
living. Objective: to determine the effectiveness of the application of constraint-induced movement therapy on upper
limb motor function and independence in activities of daily living compared to other types of intervention in the stroke
population. Materials and method: systematic literature review in Cochrane, PubMed, ScienceDirect, PEDro, and Google
Scholar of clinical trials comparing constraint-induced movement therapy with another type of intervention in people with
stroke. Also, is used data collection and analysis by independent reviewers, methodological quality by PEDro scale, and risk
assessment according to the Cochrane Handbook. Results: 6 studies of 498 potential studies were included. Statistically
significant differences were found in 4 of the included studies compared to other treatments in the improvement of motor
function and level of independence in activities of daily living. Conclusions: it was determined that constraint-induced
movement therapy appears to have high effectiveness for recovery of motor function and activities of daily living when
compared to its baseline. Finally, statistically significant differences were observed when compared to conventional
therapy and mirror therapy, while no statistical significance differences compared to robot therapy.

Keywords: constraint-induced movement therapy; neurological rehabilitation; neuronal plasticity; stroke; hemiplegia;
paresis; activities of daily living; upper extremity.

Infroduction demand for rehabilitation services, which translates
into a significant economic impact for both the
Stroke is an injury that occurs when the blood individual and the country'.
supply to the brain is interrupted or when bleeding
occurs within the brain tissue, which in many cases  The primary goal of treatment for people with post-
results in the loss of brain function”?. It is one of the  stroke sequelae is to address the functionality of the
leading causes of mortality worldwide3. The 2019  affected upper limb, aiming to generate a degree
Global Burden of Disease study determined that of independence in ADLs and, in turn, optimize
stroke remains the second leading cause of death quality of life™". This involves minimizing disability to
and the third leading cause of combined death and  achieve the functional motor goal and acquiring skills
disability globally*. In Colombia, the National Health  thatallow for greater autonomy in ADLs®. Therefore,
Observatory reported that in 2015, stroke was the  intervention to increase upper limb motor function
third leading cause of death for both sexes>®. has been identified as one of the top ten research
priorities in stroke patients™. Various methods are
Due to the emergence of new medical treatments?,  currently used, including new technologies such
stroke mortality has decreased significantlyinrecent  as robot-assisted therapy ™ *, transcranial brain
decades, but this has resulted in a greater number of  stimulation” ¥, and virtual reality™,*, alongside
survivors with sequelae that primarily affect motor  traditional approaches like the motor relearning
function’. These alterations can lead to difficultiesin ~ program” *, proprioceptive neuromuscular
performing activities of daily living (ADLs) &°. facilitation?, and constraint-induced movement
therapy (CIMT)*. These methods are focused on
ADLs are common household activities carried out  improving gait, functionality, balance, strength, and
to maintain a person’s well-being and health. They  quality of life in people who have suffered a stroke.
include actions such as eating, drinking, moving  CIMT has been shown to be an effective rehabilitation
around, and performing personal hygiene. Upper  tool designed to restrict the use of the unaffected
limb motor dysfunction is one of the most frequent  upper limb and promote the functionality of the
functional impairments in patients who have suffered  impaired upper limb*. This approach involves
a stroke; it severely affects their autonomy and social ~ restraining the non-injured limb using a sling or
participation, making it one of the most distressing  splint while intensive exercises are performed
long-term consequences of a stroke™. The increase  with the affected limb for approximately 90% of
in patients with these limitations implies a greater ~ waking hours®. Systematic reviews have evaluated
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the effectiveness of CIMT in individuals with post-
stroke sequelae® *°. However, no reviews have been
identified that determine its effect on the motor
function of the affected upper limb specifically
regarding independence in ADLs. Considering
this, this systematic review aims to determine the
effectiveness of constraint-induced movement
therapy on motor function and independence in
activities of daily living of the upper limb compared
to other interventions in a population with stroke.

Materials and Methods

Design

The protocol for this review was registered in the
International Prospective Register of Systematic
Reviews (PROSPERO) under registration number
CRD42023425896. Recommendations outlined in the
PRISMA 2020 checklist were followed.

Eligibility Criteria

The research included randomized controlled trials
(RCTs), in Spanish and English, published between
2019 and 2023, that provided information on the use
of CIMT in an adult population with stroke. Studies
were required to report as primary outcomes the
motor function of the upper limb, assessed using the
Wolf Motor Function Test (WMFT)and the Fugl-Meyer
Assessment (FMA), and as secondary outcomes, the
level of functional independence in ADLs, measured
by the Barthel Index (Bl) and the Functional
Independence Measure (FIM). These outcomes had
to be compared with other interventions, such as
robot-assisted therapy, conventional rehabilitation,
conventional physical therapy, bilateral arm training,
proprioceptive training, mirror therapy, and
traditional rehabilitation therapy. Studies without a
complete abstract available online for analysis and
those for which the full text could not be obtained
by any means were excluded.

Information Sources

The literature search was conducted between March
and June 2023 in the ScienceDirect, PubMed, PEDro,
and Cochrane Library databases, supplemented by
a manual search in Google Scholar. The following
search terms were used: (“constraint-induced
movement therapy” OR “CIMT” OR “m-CIMT”)
AND (“post-stroke” OR “stroke” OR “subacute” OR
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“acute” OR “chronic stroke” OR “cerebrovascular
accidents” OR “hemiparesis” OR “hemiplegia”).

Search Strategy

One investigator (JR) conducted the online paper
search. The search strategy was adapted for each
database using a search matrix. ((constraint-induced
movement therapy[Title/Abstract]) OR (CIMT[Title/
Abstract]) OR (m-CIMT[Title/Abstract])) AND
((“stroke”[MeSH]) OR (post-stroke[Title/Abstract])
OR (subacute[Title/Abstract]) OR (acute[Title/
Abstract]) OR (chronic stroke[Title/Abstract]) OR
(cerebrovascular  accidents[Title/Abstract]) OR
(hemiparesis[Title/Abstract]) OR (hemiplegia[Title/
Abstract])).  Subsequently, the metadata was
exported to Rayyan software

Study Selection Process

Paper selection was carried out by two independent
and blinded reviewers (JR and KE), who removed
duplicates. The remaining papers had their titles
and abstracts screened against the eligibility criteria.
Subsequently, the papers that adequately met the
criteria were examined in full text to determine
their suitability for inclusion in the review. Any
discrepancies were resolved by a third evaluator
(OM). The selection process was managed using
the Rayyan software. The selection and screening
process will be illustrated in a flow diagram.

Data Extraction

Independent reviewers (YV and JP) autonomously
extracted the following information and recorded
it in a data table designed by the research team:
reference (author), sample information (population
characteristics), exercise description (frequency
and intervention), and outcomes of interest. Any
discrepancies were resolved by a third evaluator (OM).

Risk of Bias

The risk of bias was assessed by two independent
evaluators (JR and KE), with any disagreements
resolved by a third (OM), using the Cochrane
Handbook for Systematic Reviews of Interventions
version 5.1.0. The biases assessed included selection
bias, performance bias, detection bias, attrition bias,
and reporting bias?.
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Results
Search Results

A total of 498 papers were identified, of which 471
were found from the four selected databases and 27
fromthemanualsearchin Google Scholar. Intheinitial
filter, 45 duplicates were removed using the Rayyan
software tool, leaving 453 potential papers. Of these,

| Identificacion de estudios a través de bases de datos y registros

435 were excluded based on title and abstract review
as they did not meet the selection criteria. Full-text
retrieval was requested for 18 papers. Five of these
could not be retrieved, and seven were excluded
(five due to years of publication, one due to study
type, and one for not using the specified assessment
scales). Finally, six papers were selected and included
in this systematic review (see figure 1).

| Identificacion de estudios a fravés de otros métodos
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Figure 1. Flow diagram following the PRISMA methodology.

Source: Authors.

Characteristics of the included studies

All studies were published in English and conducted
in Brazil*® *9, Pakistan®’, Turkey*!, Bangladesh®, and
Taiwan®, in rehabilitation centers and universities.
A total of 204 subjects participated, of which 89
were in the experimental groups receiving CIMT and
115 were in the control groups. All participants had
hemiparesis of more than three months’ duration.
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The age range was 40 to 80 years; 40.19% were
women. There were 18 dropouts due to reasons such
as voluntary withdrawal, inability to attend follow-up
visits, upper limb pain, and angina pectoris. The total
number of people who completed the interventions
was 186 (see table 1).
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Table 1. Characteristics of the included studies.

Author

Population Charac-
teristics

Intervention

Comparator

Intervention
Duration

Results

Rocha et al.”

30 participants (9
women and 21 men)
aged between 45
and 80 years, diag-
nosed with stroke
and with a time since
injury greater than 6
months.

CIMT: Functional
activities (threading
containers of different
sizes, opening and
closing locks, reaching
for ajar and pouring 5
glasses of water, picking
up a glass and bringing
it to the mouth, picking
up a spoon and bringing
it to the mouth, combing
hair, wiping a table with
circular motions using a
sponge, placing marbles
and clips in a container,

Conventional physical
therapy consisted of a
3-stage activity protocol:
1) upper limb stretching,
held for 30 seconds for
2 repetitions, 2) upper
limb strengthening for
10 repetitions and 3 sets,
and 3) functional task
training, which included
making balls from news-
paper, moving objects in
sequence, and stacking

The CIMT protocol
involved perfor-
ming each functio-
nal task for 5 minu-
tes, amounting to a
total of 60 minutes
per session, admi-
nistered 3 days a
week for a total of
24 sessions. The
conventional phy-
sical therapy was
also conducted for
60 minutes per ses-

The FMA scale
showed that
CIMT has a more
noticeable reco-
very, especially in
upper limb motor
function compared
to conventional
FGG therapy (1.27;
35.55) =16.46; p <
0.001; the effect
size found was s =

Hung et al.>

30 participants (22
men and 8 women)
aged between 45
and 67 years old,
more than 6 months
after their stroke.

bouncing a ball on the cups. sion, 3 sessions per -0.57.
0 . . week, for a total of
floor, painting vertical .
. 24 sessions.
lines).
FMA scores impro-
ved significantly
after interventions
BHT therapy. in all three groups.
UHT therapy. BAT: using both hands Although there

RT: prone-supination mo-
vements of the forearm
and flexion-extension of
the wrist with passive
movement of 350-400
repetitions and active
movement of 200-250
repetitions of the affec-
ted limb.

CIMT: functional acti-
vities (using a spoon,
throwing a baseball, and
holding a sponge) with
30-50 repetitions. The
use of a glove for 5 hours
at home and performing
ADLs was requested.

(lifting a large box,
throwing a basketball,
and folding clothes) for
30 to 50 repetitions.
Tasks were requested at
home using both hands.
RT: two options were
presented. The first was
the same as the unilate-
ral option but using both
controls; the second was
unilateral and bilateral
with passive and active
movement, 450 to 500
repetitions. Patients
were asked to practice
the tasks related to the
treatment goal for 30
minutes a day.

Both the UHT and
BHT groups had
40-45 minutes
of RT and 40-45
minutes of CIMT
and BAT, three
times a week for
six weeks.

RT: 80-90 minutes
divided into unila-
teral and bilateral.

were no signifi-
cant differences
between groups,
BHT had a better
total FMA score
compared to the
other groups. UHT:
31.96 (3.06); BHT:
36.75 (3.19); RT:
32.62 (2.75).
The UHT group
with CIMT therapy
hadap < 0.01
in the pre-and
post-assessment
measurement; in
the case of com-
parison between
groups, a value of
p = 0.57 was obtai-
ned, with an effect
size of —0.358.
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Terranova et

51 participants (26
men and 25 women)
aged between 45

Conventional rehabilita-
tion: including physical
therapy, occupational
therapy, physical con-
ditioning, psychology,

speech therapy, nursing,

nutrition, and social
services.

CIMT: modeling, task
practice, and behavioral
techniques. Tasks and
activities of daily living
(reaching, grasping, and

RT: shoulder move-

CIMT: 12 weeks of
treatment divided
into 10 weeks of
conventional pro-
gram and 2 weeks
of CIMT 5 times
per week with a
session duration of

Both groups
improved motor
function and ADL.
Intragroup com-
parison showed
statistically signi-
ficant differences
in WMFT (p =
0.011), FMA (p <
0.001), and FIM (p
< 0.001). However,

and 80 who had
suffered a stroke at
least 6 months prior.

king from it, picking up a
comb and combing hair,
turning a light switch on
and off, buttoning and
unbuttoning clothes, and
writing with a pencil).

and open.

3. Rhythmic stabilization

technique

PTR with passive/active/
assisted active range of
motion exercises, triceps
strengthening, wrist ex-
tensors, and stimulation.

trical stimulation
and 45 minutes
of a rehabilitation
program for 6
weeks.

All groups per-
formed a home
program 5 times a
week for 30 minu-
tes twice a day for
6 weeks.

al. and 74 years, 6 to lifting different objects, ments. 6 hours, and 90% there were no
36 months after the . . use of the glove L o
onset of stroke. turning keys in locks, during the day. statistically signi-
using light switches or RT: 36 sessions ficant differences
knobs, handling cutlery, di\./ided into 12 between groups in
opening and closing weeks with 3 wee- WMEFP (p = 0.292),
drawers/doors, dressing, Kly sessions of 60 FMA (p = 0.187), or
holding a phone or re- minutes FIM (p = 0.517).
mote control, cleaning a ’ The authors report
table, and other tasks). areduced effect
25 women) aged 45 to size.
74 years, 6 to 36 months
after the onset of stroke.
In both groups,
PTR and CIMT: cImT and PT
- applied in addition
30 minutes per ;
. . to conventional
PTR and PT sj:;l(}r;,:;jvs:g(:s therapy in patients
1. Passive movement of PTRyand PT: 30 m[ with chronic stroke
PTR and CIMT: The arm | the upper limb with eyes nutes per s.ession have therapeutic
was immobilized for open and closed. for 6 weeks. Addi- effects on motor
30 minutes with a fine 2. Passive movement of tionally PT;{ was function and
40 participants (16 motor skills program of the hemiplegic upper ot ’ dwith ADLs compared
women and 24 men) | functional activities (pic- | limb, with active repli- pertorme 1\:N]| > | to conventional
Alaca et al.” aged between 40 king up a glass and drin- | cation with eyes closed minutes of elec: treatment alone.

Furthermore, CIMT
showed greater
improvement in
motor functional

outcomes than PT

when assessed by

the FMA. PTR (95%

Cl =[-1.09-0.07]);
PTR-CIMT (95% Cl

=[-8.00-2.50], p <
0.001). The effect

size was -1.69.
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CIMT: restriction with
sling of the non-paretic
limb, exercises in the
affected limb involving
flexion, extension, ab-
duction, and adduction
of the fingers; flexion-ex-
tension and deviations in
the wrist. The non-pare-
tic limb was restricted
for 6 hours.

30 participants aged
between 55 and 80
who had suffered
a stroke between
2 and 12 months
previously.

Kaviraja et al.>

CIMT is effective
inimproving
recovery and

motor function in

hemiparetic upper
limbs in patients
with subacute
stroke, showing
better results than
mirror therapy as
measured by the

Conventional
therapy: for 20
minutes. The study
was conducted
over 4 weeks.

Mirror therapy: Flexion-
extension, adduction,
and abduction move-
ments of the fingers,

flexion-extension, and CIMT: 5 days a FMA. Statistically
deviations of the wrist. week for 30 mi- significant diffe-
Similar movements nutes. rences were found

were stimulated on the
paretic limb.

Mirror therapy: 5
days a week for 30
minutes.

in the CIMT group
with a p < 0.001,
and a statistically
significant differen-
ce with the com-
parison group with
p < 0.001. In turn,
the effect size was
large —1.85.

CIMT used a sling-type
immobilizer, exercises
with a hairbrush, cup,
marbles, cards, blocks,
tissue paper, cones, ball,
and dexterity board.

18 participants (9

Waris et al.>
women and 9 men).

Traditional rehabilitation

Patients treated
with CIMT showed
a significant chan-

ge in upper limb
function compared

to those treated
with traditional
rehabilitation the-
rapy, as assessed
by the Wolf Motor
Function Test.

Both intragroup

and intergroup
outcome measures
were statistically
significant with p

< 0.001, and the
effect size was
-3.10.

CIMT: 4 times
per week for
two hours for 4
months.

therapy.

* CIMT: constraint-induced movement therapy. *FMA: Fugl Meyer scale. *UHT: combination of robot-assisted therapy and unilateral CIMT.
*RT: robot-assisted therapy. *BHT: combination of RT and bilateral arm training. *BAT: bilateral arm training. *PTR: conventional therapy.
*PT: proprioceptive training. *WMFT: Wolf Scale. *FIM: Functional Independence Measure.

Source: authors.

Description of the intervention

CIMT  treatments  were combined  with
complementary approaches like robot-assisted
therapy® and conventional rehabilitation®3'.

The control groups received various comparator
interventions, including conventional physical
therapy, robot-assisted therapy, bilateral arm
training, proprioceptive training, mirror therapy, and
traditional rehabilitation.
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The analysis of treatment dosage showed that the
weekly frequency was 5 sessions per week in three
studies (Terranova, Alaca, and Kaviraja)*®3"32, 4 times
per week in one study (Waris)*, and 3 sessions per
week in two studies (Rocha and Hung)* 3. Session
duration ranged from 30 to 360 minutes, with
specific reports of 360 minutes®, 120 minutes®,
90 minutes®, 60 minutes®, and 30 minutes in two
studies® . The total intervention duration lasted
between 2 and 16 weeks. Two studies (Rocha and
Kaviraja) specified that licensed physical therapists
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delivered the interventions® 3, while the remaining
papers didn’t specify the clinician. The restraint
methods used included a restraint glove®® 33, a sling>
32 an orthosis®, and a splint®'. Full intervention details
are provided in table 1.

Synthesis Results

The included trials showed substantial heterogeneity
in their control interventions, making a meta-analysis
unfeasible. A narrative synthesis was performed,
indicating that CIMT groups generally showed
improvement trends in motor function and functional
outcomes when comparing pre- and post-treatment
assessments and against various active comparators.
However, two studies (Terranova and Hung) found
no statistically significant differences between the
CIMT and control groups at the end of treatment®
33, In the Terranova study®, while the CIMT group
showed significant within-group improvements on
the WMFT (p = .011), FMA (p < .001), and FIM (p <
.001), the between-group comparisons were not
significant (WMFT: p = .292; FMA: p = .187; FIM: p =
.517), with a low effect size reported. Similarly, in the
Hung study®, the CIMT group showed significant
within-group improvement (p < .001), but the
between-group comparison was not significant (p =
.57), also with a small effect size.

On the other hand, the four remaining studies
(Rocha, Waris, Alaca, and Kaviraja) found significant
differences compared to their control groups® 3
%32, |In the case of Rocha¥, a p-value of < 0.001 was
statistically significant for both the comparison with
their baseline and with the comparator group. The
effect size for upper limb motor function with CIMT
was s = -0.57, which is a medium effect, while the
control group receiving conventional therapy for
motor function (s < 0.13) showed a small effect.

Furthermore, Waris* reports a statistically significant
difference in favor of the CIMT group’s initial
and final measurements, and in comparison to
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conventional therapy with a p = 0.001 and an effect
size of -3.10. The Alaca study?' found an intragroup
assessment p-value of < 0.002 for motor function in
the CIMT group, in contrast to conventional therapy
which had a p = 0.088; the conventional therapy
with proprioception group obtained a p = 0.002.
The intergroup evaluation showed improvements in
motor function compared to conventional therapy
(p < 0.001) and compared to the conventional
therapy with proprioception group (p = 0.011), with
statistically significant differences in favor of CIMT in
both cases. The effect size for CIMT therapy was s =
-1.69, while for conventional therapy it was s = 0.51.
Finally, Kaviraja®> found statistically significant
differences when comparing the pre- and post-
intervention results of the CIMT group (p = 0.001)
and between the groups (p = 0.001), with a large
effect size of s = —-1.85 in the CIMT group. The
comparator groups were robot-assisted therapy® 3,
conventional therapy* 3°, proprioceptive training*,
and mirror therapy’. The assessment tools used
were the FMA?®%29:5%3%35 and the WMFT*

Methodological quality assessment

The PEDro scale**was used for evaluation, with scores
ranging from 4 to 6 and a mean score of 5.100% of the
papers reported appropriate subject randomization.
50% of the studies reported concealed allocation, and
in 83.3% of the studies, the groups were comparable
at baseline regarding the most important prognostic
indicators. Blinding of participants was not reported,
and there was no blinding of the therapists who
administered the intervention, although the difficulty
in implementing this is acknowledged. 16.6% of the
studies had masked assessors, 83.3% maintained
more than 85% of the total subject population, 66.6%
of the analyses were performed by intention-to-
treat, and 66.6% of the papers reported between-
group statistical comparisons. Finally, 100% of the
studies provided point measures and measures of
variability (see table 2).
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Table 2. Methodological quality of the selected studies.

Study PEDro Score 1 2 3 4 5 6 7 8 9 10 1
Rocha et al.*® 6/10 N S S S N N N S N S S
Waris et al.>° 5/10 S S N S N N N S S N S
Alaca et al.”' 6/10 N S S S N N N S N S S

Terranova et al.”® 4/10 S S S N N N N N N S S
Kaviraja et al.>* 6/10 S S N S N N N S S S S
Hung et al.* 5/10 S S N S N N S S N N S

*N: No. *S: Yes. (1) Eligibility criteria; (2) Random allocation; (3) Concealed allocation; (4) Baseline comparability; (5) Blinded subjects; (6)
Blinded therapists; (7) Blinded assessors; (8) Adequate follow-up; (9) Intention-to-treat analysis; (10) Between-group comparisons; (11)

Point estimates and variability.

Source: Authors.

Risk of Bias Assessment

The reviewers (KE and TR) independently assessed
the risk of bias in the papers using the Cochrane
tool*. Any disagreements were resolved by a third
evaluator (OM).

Selection

Adequate Sequence Generation

Three papers (Terranova, Alaca, and Hung)
presented a low risk of bias?, ', 3; two papers (Waris
and Kaviraja) presented an unclear risk of bias®, 3
and one papers (Rocha) had a high risk of bias®. The
most common method used for adequate sequence
generation was a computer-based random number
generator®, *', 2,

Allocation Concealment

Two papers (Waris and Rocha) presented a low risk
of bias?, », while four papers did not describe the
method, presenting an uncertain or unclear risk of
bias®, 31, 32, 3, The method used in the studies with
low risk was sealed envelopes?, ».

Performance

Blinding of Participants and Personnel
Onepaper(Rocha)showedalowrisk of biasregarding
the blinding of participants and personnel®. Four
papers (Terranova, Waris, Alaca, and Hung) did not
provide information on the blinding of participants
and personnel, resulting in an uncertain or unclear
risk of bias?® 3% 333, One study (Kaviraja) did not
perform blinding and was considered to have a high
risk of bias®.
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Detection

Blinding of Outcome Assessors

One paper (Hung) reported a low risk of bias®. Three
papers (Terranova, Rocha, and Waris) were rated as
having an unclear risk of bias, as they did not provide
sufficient data on the blinding of assessors, or this
information was not found in the study>®2%3°. Finally,
two papers (Alaca and Kaviraja) presented a high risk
of bias®"

Atirition

Incomplete Outcome Data

Four of the six papers (Rocha, Waris, Kaviraja, and
Hung) presented more than 85% of outcome data,
and in cases where this was not possible, the data
were analyzed using “intention-to-treat,” therefore
they were considered to have a low risk of bias?®3% 53>
33, Two papers (Terranova and Alaca) did not present
more than 85% of data, and no intention-to-treat
analysis was performed?®>'.

Reporting

Selective Outcome Reporting

For this bias, according to the Cochrane Handbook,
five papers had a registered protocol®® 29 33 33
and the remaining one (Waris) reported outcome
measures that were consistent with the proposed
evaluation methods and result descriptions®.
Therefore, all papers were considered to have a low
risk of bias (see table 3).
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Table 3. Risk of bias assessment according to Cochrane.

Source: Authors.

Discussion

The primary sequelae that a stroke can cause include
perceptual, behavioral, cognitive, sensory, and
motor alterations®. The latter affect functionality of
the ADLs and therefore become a primary treatment
target for the rehabilitation team*. Currently,
intervention methods such as CIMT are used to
improve aspects related to ADL function®. Previous
systematic reviews have focused on understanding
the effects of CIMT on upper limb motor function
but have not specifically addressed the recovery of
ADLs or its effectiveness regarding this outcome; this
is compounded by a lack of recent updates on the
topic. For this reason, this systematic review aimed to
determine the effectiveness of applying Constraint-
Induced Movement Therapy on motor function and
independence in the upper limb Activities of Daily
Living of a population with stroke.

CIMT has demonstrated its capacity to increase
cortical reorganization through treatment with
intensive, functional manual dexterity exercises,
which generate plastic changes at the central
level®. Despite its efficacy, its implementation in
clinical practice has been questioned, primarily
regarding session duration and intensity. Therefore,
formulating a therapy that preserves the principles
of CIMT but with new characteristics, making it more
pleasant and accessible to patients, was necessary.
Thus, modified Constraint-induced Movement
Therapy (mCIMT) was created.

Authors Selection bias Performance bias Detection bias Attrition bias Reporting bias
. - - — Selective
Random sequen- Allocation Blinding of partici- Blinding of outco- Incomplete re ortir:v of
ce generation concealment | pants and personnel me assessors outcome data p 8
outcomes
we | @ | @] @ | 2 | @ | @
Waris et al.*° 2 i 2 D] . .
. . . .
Alaca et al. . ? ? . . .
Terranova et . . 9 9 . .
a"zs . .
Kaviraja et al.> 4 ? . . . .
.
s | @ | 2 ? e o | e
The symbol . represents “low risk” . represent “high risk” & ° “unknown risk”
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This systematic review identified that three of the
included papers used mCIMT?"3%33 in their protocols,
and three used conventional CIMT?%29:3°, All reported
an improvement effect in motor function and ADLs
in the experimental group, though not always with
significant differences compared to the comparator
groups. A small effect of superiority was noted
compared to conventional therapy* 3°, mirror
therapy®, and proprioceptive therapy®'. In contrast,
studies comparing CIMT to robot-assisted therapy**
33 did not show superiority, and in one case, robot-
assisted therapy yielded better results than CIMT for
motor function®.

Similarly, a 2015 systematic review? found that CIMT
demonstrated superiority compared to various
rehabilitation approaches in recovering motor
function,butnotin ADLs. Conversely,ameta-analysis*
reported that both original and modified versions of
CIMT have a clinically significant and robust impact
on patient outcomes for ADL performance. One
potential reason for the lack of statistical significance
of CIMT found in our systematic review compared to
control groups may be the inconsistent adherence
to the protocol of maintaining adequate restraint
during the rest of the day, as literature suggests the
original protocol yields better outcomes compared
to mCIMT*.
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and modified CIMT involve
immobilization of the non-paretic arm. Its
effectiveness is observed when combined with
repetitive, functional, and objective task-specific
training of the paretic arm, aimed at transferring
these activities from the clinical to the home
environment®. Literature indicates that original
CIMT is typically applied over 2 to 3 weeks, involving
restraint of the unaffected arm with a padded glove
for 90% of waking hours, task-oriented training with
repetitions for up to 6 hours per day, and behavioral
strategies to enhance both performance and transfer
of practiced activities from clinical settings to the
patient’s home environment®.

Both  original

In contrast, the modified therapy, being more
flexible, allows for immobilization of the non-paretic
arm with a padded glove for >0% to <90% of waking
hours and between 0 to 3 hours of task-oriented
training per day*. It was noted that many studies
did not fully incorporate the basic principles of
CIMT, including its setup, and in some cases, there
was no clear modification or progression, or at least
the lack of detailed reporting makes this difficult
to ascertain. Consequently, although three of the
reports in this systematic review did not modify or
address the modification of CIMT, none adhered
strictly to the traditional model of its application.
Treatments varied from 3 to 5 times per week with
session durations ranging from 45 to 360 minutes,
and overall intervention durations lasting from 2 to
16 weeks, resulting in a lack of homogeneity across
treatments. Additionally, in some instances, the
studies provided insufficient detail in describing the
specific activities performed by participants, which
somewhat limits the understanding and replication
of the included clinical trials by readers.

The loss of the ability to perform ADLs in individuals
who have suffered a stroke is one of the primary
problems affecting this population®, as it reduces
their independence and necessitates continuous
support*. Therefore, it is crucial for research to
play a key role in identifying effective interventions
with minimal risk and low cost. Our review found
no negative effects or risks associated with the
application of this therapy in the included papers,
indicating it is a safe and low-cost intervention.
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Evidence-based research supports the central role
of rehabilitation for stroke survivors. However, the
rapid growth of information on this topic makes
it practically impossible to identify and assess the
content of every indexed study. Thus, continuous
updating of the gathered evidence is necessary,
particularly through high-quality systematic reviews
that can address specific research questions. In this
case, several questions regarding the use of CIMT
remain unanswered, such as determining which
individuals benefit most from a specific intervention
based on their disease stage, what the optimal
dosageis, and the most effective type of task training.
This study is not without limitations regarding
the quality of the available literature. Some of the
reviewed papers had deficiencies in their statistical
analyses, which in turn complicated the analysis
performed in this systematic review. Furthermore,
the lack of control for certain biases, such as
performance and detection bias, may diminish
the validity of the findings. Finally, the inability to
perform a meta-analysis is a potential limitation that
may have influenced the results.

Conclusions

This systematic review demonstrated that constraint-
induced movement therapy (CIMT) is effective in
improving motor function of the paretic upper limb
and independence in ADLs among stroke survivors.
Statistically significant differences were observed
between pre- and post-intervention assessments
following CIMT rehabilitation. Furthermore, when
compared to conventional therapy and mirror
therapy, CIMT showed statistically significant
differences with medium to large effect sizes in four
of the included studies, demonstrating its relative
superiority. In contrast, two studies found no
statistically significant differences when comparing
CIMT torobot-assisted therapy, with small effect sizes
indicating no clear advantage over this intervention.
However, due to methodological limitations and
a high risk of bias in some included studies, these
conclusions should be interpreted with caution.
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