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Effect of Modified Constraint-Induced Movement Therapy on Upper Extremity
Function for Stroke Patients with Right/Left Arm Paresis: A Single-Blind
Randomized Controlled Trial
Sag/Sol Kol Parezisi Olan inmeli Hastalarda Modifiye Zorunlu Kullanim Tedavisinin
Ust Ekstremite Fonksiyonu Uzerine Etkisi: Tek Kor Randomize Kontrollii Calisma
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Amac: Inme, fonksiyonel, bilissel ve psikolojik sorunlar nedeniyle engelliligin en yaygin nedenlerinden biridir. Etkilenen iist
ekstremitedeki motor kusurlar, inme gegirenlerin yaklagik %50'sini etkiler. Calismanin amaci modifiye Zorunlu Kullanim Tedavis-
inin (MZKT) hemiparetik sag/sol iist ekstremite fonksiyonlar1 ve yasam kalitesi (QOL) tizerindeki etkilerini degerlendirmektir.
Araglar ve Yontem: Bu prospektif, randomize, kontrollii ve tek kor ¢alismada, 40 hasta sag-mZKT (n=10), sol-mZKT (n=10) ve
kontrol (n=20) olarak gruplanmustir. mZKT 4 saat/giin, 2 hafta, 10 seans uygulanmustir. Tiim hastalara konvansiyonel rehabilitasyon
programi uygulanmugtir. Hastalar Fugl-Meyer Motor Skala (FMS), Motor Aktivite Giinliigii (MAG), inme etki 6lgegi (IEO), Kutu
Blok Testi (KBT), sekillendirme egzersizlerindeki tekrar sayis1 ve gorev egzersiz siiresi kullanilarak degerlendirilmistir.

Bulgular: Sol mZKT grubunun FMS'sinda istatistiksel olarak anlamli bir iyilesme saptanmistir (p=0.040). Her iki mZKT grubu,
MAG kullanim miktarinda ve MAL kullanim kalitesinde, sekillendirme egzersizlerinin tekrar sayisinda ve KBT'de (p<0.05) istatis-
tiksel olarak anlaml gelismeler gostermistir. IEO'niin giinliik yasam aktivitesi, el fonksiyonu ve inme iyilesme alanlar1 her iki grupta
da anlaml1 olarak artmustir (p<0.01). Sol-ZKT grubunda IEO'niin kuvvet alaminda istatistiksel olarak anlamli bir artig saptanmugtir
(p=0.037).

Sonu¢: mZKT, sag/sol kol parezisi olan hastalarda motor fonksiyonlari, el becerisini ve yasam kalitesini iyilestirmede etkili
saptanmigtir. Bu olumlu etkiler ii¢ aya kadar devam etmistir. mZKT' nin sol {ist ekstremitede kol motor bozuklugu lizerinde olumlu
bir etkisi olmasina ragmen, daha fazla arastirmaya ihtiyag vardir.

Anahtar Kelimeler: inme; rehabilitasyon; iist ekstremite; yasam kalitesi; zorunlu kullanim tedavisi
ABSTRACT

Purpose: Stroke is one of the most common causes of disability because of functional, cognitive, and psychological issues. Motor
deficits in the afflicted upper extremity affect about 50% of stroke survivors. This study aimed to evaluate the effects of modified
constraint-induced movement therapy (mCIMT) on hemiparetic right/left upper limb functions and quality of life (QOL).

Materials and Methods: In this prospective, randomized, controlled and single-blind study, 40 patients were assigned to the right-
mCIMT (n=10), left-mCIMT (n=10), and control (n=20). mCIMT was applied 4h/day, 2 weeks, 10 sessions. A conventional rehabil-
itation program was applied to all patients. Patients were evaluated using the Fugl-Meyer Motor Assessment (FMA), Motor Activity
Log (MAL), Stroke Impact Scale (SIS), Box-Block Test (BBT), the number of repetitions in shaping exercises, and the duration of
task exercise.

Results: There was a statistically significant improvement in the FMA of the left-mCIMT group (p=0.040). Both mCIMT groups
showed statistically significant improvements in the MAL-amount of use (AoU) and MAL-quality of use (QoU), the number of
repetitions in the shaping exercises, and the BBT (p<0.05). The activity of daily living, hand function, and stroke recovery domains
of the SIS were increased significantly in both groups (p<0.01). There was a statistically significant increase in the strength domain
of the SIS in the left-CIMT group (p=0.037).

Conclusions: mCIMT was effective in improving motor functions, dexterity, and QOL in patients with right/left arm paresis. These
positive effects continued for 3 months. Although left mCIMT had a positive effect on arm motor impairment, further research is
needed.
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INTRODUCTION

Stroke is one of the most common causes of disability,
resulting in functional, cognitive, and psychosocial is-
sues.! After a stroke, around half of stroke survivors
experience motor deficits in the affected upper limb that
limit their ability to do daily tasks like eating, dressing,
and grooming.? Health-related quality of life (HRQoL)
impairments are linked to decreased engagement in social
activities.® In this regard, strengthening upper limb func-
tions, as well as boosting involvement in everyday activi-
ties, has become a major priority for stroke patients. In
stroke patients, several rehabilitation strategies are used
to improve motor performance and functional use of the
afflicted upper limb. Neurodevelopmental facilitation
techniques, strengthening and stretching exercises, music
therapy, mirror therapy, mental practice and movement
observation, electrical stimulation methods, non-invasive
brain stimulation methods, robotic therapy, virtual reality,
drugs that stimulate motor recovery, and constraint-
induced movement therapy (CIMT) were all used to
improve upper limb motor function after stroke.*

CIMT has emerged as a promising strategy among sever-
al techniques for stroke survivors. Taub et al. defined
CIMT as a treatment based on the forced usage and in-
tense training of the afflicted arm while restricting the
unaffected arm.® For two weeks, CIMT consists of shap-
ing and task-oriented activities that encourage the use of
the damaged limb for 90% of waking hours.® Due to the
complexity of administration, the original CIMT was
updated. Modified CIMT (mCIMT) attempts to improve
the patient's real-life use of the afflicted limb by improv-
ing the behavioral approaches used in conjunction with
mCIMT. Treatment sessions for mCIMT range from 30

minutes to 6 hours per day for 2 to 12 weeks.®’

Although various research has evaluated the efficacy of
mCIMT on upper extremity functions of stroke patients
with right/left hemisphere damage, few studies have
investigated the efficacy of CIMT on motor functions in
patients with stroke.®® While extensive data have been
developed to support the use of mMCIMT, questions about
the best treatment protocol, time after a stroke, therapeu-
tic dose, and the impact of phenotypic variables on the
effects of mCIMT on stroke outcome remain unresolved.”

Furthermore, more research is needed to look into the
probable impacts of mMCIMT on HRQoL.10-13

In light of these findings, we conducted a study to see
how mCIMT affected arm motor impairment, perceived
upper limb motor function, dexterity, and HRQoL in
patients with right/left hemiparesis following a stroke.
We also looked into whether the efficiency of mCIMT

differed between right and left hemiparesis individuals.

MATERIALS and METHODS

In this single-blind, randomized, and controlled interven-
tional trial, 287 consecutive patients who were referred to
our rehabilitation outpatient clinic were recruited. Of
these patients, 40 with stroke who met the inclusion and
exclusion criteria were included in the study. The study
was carried out in the Department of Physical Medicine
and Rehabilitation of the Istanbul University Istanbul
Medical Faculty between January 2018 and December
2019. This trial was approved by the Istanbul University
Istanbul Medical Faculty Clinical Research Ethics Com-
mittee in accordance with the Declaration of Helsinki and
the study protocol (dated 10.11.2017, number 1278) and
registered on ClinicalTrials.gov (NCT04013750). Written
informed consent was obtained from all participants

before enrollment.

The inclusion criteria are described as follows: partici-
pants over 18 years of age who were diagnosed with
hemiplegia due to ischemic or hemorrhagic stroke (onset
time greater than 20 weeks), ability to perform at least 20°
of active wrist extension and at least 10° of active exten-
sion of each metacarpophalangeal and interphalangeal
joint of all digits and these movements had to be repeated
3 times in 1 minute! no severe spasticity (modified
Ashworth’s scale<3), and absence of cognitive impair-
ment (Mini-Mental State Examination score more than
20). Participants had to be able to walk and demonstrate
postural stability while wearing a restraint. Exclusion
criteria were bilateral stroke or multiple stroke history,
severe shoulder or upper extremity pain, neglect on the
hemiplegic side, global aphasia or cognitive disorders
that may affect the participant’s understanding of test
instructions, presence of severe medical problems affect-

ing the therapy and joint limitation of the affected arm.
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The patients who met the inclusion criteria comprised 20
patients with right hemiplegia and 20 patients with left
hemiplegia, according to the order of admission. These
patients were randomized with the computer-generated
random numbers by an independent blinded researcher as
left mCIMT group (n=10), left control group (n=10),
right mCIMT group (n=10), and right control group
(n=10). However, statistical analysis was performed by
combining patients in both the right and left control
groups into a single control group. In the left mCIMT
group, 10 stroke patients with left hemiplegia were in-
cluded in the mCIMT program in combination with
conventional rehabilitation, and in the right mCIMT
group, 10 stroke patients with right hemiplegia were
included in the mCIMT program in combination with
conventional rehabilitation. In the control group, a total
of 20 patients (10 patients with right stroke and 10 pa-
tients with left stroke) were included. The Consolidated
Standards of Reporting Trials flow diagram is presented
in Figure 1, including the withdrawal/drop-out reasons
for the randomized groups.

Assessed foreligibilty (n=287)

Excluded
« Notmest
+ Dec
« Oth

| Allocatad ta rgnt m CINT (=10}

| Alacated o afem CIMT (n=10)

l I I

Lostto secondwaek follow-up (=0}

l l |

Lostto secondwask folow-up (n=0)

Lostto secondwaek follow-up (n= 0)

Lost to third montn follow-up (n= 0y Lost to third manth follow-up (n=0)

Lost to third month follow-up
(second stroke) (n=1)

l l

Anslysed [n=5)
+ Excluded from analysis (n=1)

Analysed (n= 10} | Anaysed (n=20)

Figure 1. Flowchart of the participants through the study.

Interventions

mCIMT was applied to the right and left mCIMT groups
5 times per week, once per day, for 10 sessions at the
Department of Physical Medicine and Rehabilitation.
Each mCIMT session began with a 1-hour initial training
program performed under the supervision of the investi-
gator (C.M.) in groups of four, followed by a 3-hour
home-based exercise program. The investigator instructed
the participants on how to perform the home-based
mCIMT exercises at the beginning of the study. The non-

professional coach (family member or professional non-
medical caregiver) was advised to maintain a training
diary to document the number of repetitions and the time
of practicing. Restriction with gloves that restrict all the
fingers and the wrist and prevent grasping was applied to
the unaffected upper extremity in 50% of the participants’
waking hours. The participants were instructed to wear
gloves outside therapy during their activities of daily
living except when toileting, bathing and engaging in
activities with a potential risk of fall.

The mCIMT training sessions comprised 3 components:
limiting the unaffected upper extremity, repetitive task-
oriented training (shaping and task activities), and devel-
oping behavioral methods that increase participation in
daily activities. The shaping exercises included cube
stacking, card turning, throwing balls into a box, grasp-
ing/holding and placing objects of different sizes, and
drawing and painting exercises. The task exercises in-
cluded activities of filling a glass, drinking a glass of
water, and eating with a spoon. Verbal feedback was
provided to the participants during the task and shaping
exercises. The exercise program was planned with in-
creasing difficulty according to the patients' performance
and ability to achieve more complex levels of perfor-
mance. When the patient exhibited a new movement, it
was shaped by demanding more power, fluidity, accura-

cy, or functional versatility.

All patients were recommended to perform a convention-
al rehabilitation program. The conventional rehabilitation
program consisted of upper-limb range of motion exer-
cises, positioning, stretching, and strengthening exercises,
fine motor exercises, balance exercises, and mobility
training. The conventional rehabilitation program was
demonstrated to all patients by an experienced physio-
therapist at the clinic. All patients were asked to perform
this program 30 minutes per day, 5 days per week, as a
home-based exercise program. Conventional rehabilita-
tion program adherence was encouraged and assessed
during weekly telephone call reminders for all partici-
pants. The left and right mCIMT groups participated in
an mCIMT program in addition to the conventional reha-

bilitation program.
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Outcome Measures

The participants’ demographic and clinical features were
documented. The upper extremity Brunnstrom stages and
Functional Independence Measure (FIM) were assessed
to determine their functional status at the beginning of the
study. The Fugl-Meyer Motor Assessment (FMA) of the
upper extremity was the study's primary outcome meas-
ure. The Motor Activity Log (MAL) and the Box-Block
Test (BBT), the number of repetitions of the shaping
exercises such as stacking cube, turning card, grasping
objects in 30 seconds, the duration of task exercise such
as carrying a glass of water, and the Stroke Impact Scale
(SIS) were secondary outcome measures. The patients
were evaluated at the baseline (within 1-3 days before the
inclusion), at 2 weeks (within a few days after the inter-
ventions were completed), and at 3 months using the
outcome measures. The data assessor was blinded to the

group status.

Brunnstrom is a scale that evaluates movement patterns
and motor functions in stroke patients classified accord-
ing to the stages of motor recovery. With this staging, the
development of the patient can be followed. There are a
total of 6 stages evaluating the motor development of the

upper extremity, lower extremity, and hand.*®

FIM, which was designed to evaluate the physical and
cognitive disabilities of rehabilitation patients, differs
from other scales in that it also evaluates cognitive func-
tions. It consists of a total of 18 items evaluating 6 func-
tional areas. The maximum score is 128, and the mini-

mum is 18.16

Motor functioning, joint range of motion, sensory func-
tioning and balance are the five domains of the FMA.
The motor domain of the FMA includes items assessing
movement, coordination, and reflex action of the upper
extremity. Each item is given a score ranging from 0 to 2
based on how well it can be performed.'” The FMA's
upper extremity score ranges from 0 to 66, with higher

scores indicating improved motor function.'®

The researchers who created mCIMT developed MAL-28
to measure the frequency and quality of actual use of the

affected arm, taking into account the inadequacies of

previous scales.'® MAL-28 is made up of two scales that
assess how often the affected arm is utilized for each
activity over the course of 28 days [amount of use (AoU)]
and, if so, how well the patient can use the affected arm
[quality of use (QoU)] (QoU). These scales ranged from
0 to 5. To obtain the average score, the total scores of
both scales are calculated separately and divided by the
number of questions. Higher scores indicate a high AoU
and the quality of the more affected arm's movements in

daily activities.**2°

The BBT is a quick, easy, and inexpensive test that can
be used to assess one-sided dexterity in a number of
conditions, including stroke patients. The BBT consists
of a box divided into 2, and 150 blocks. The wooden
blocks consist of 2.5 cmx2.5 ¢cmx2.5 cm cubes. The
length of the barrier in the middle of the box is 15.2 cm.
The patients were asked to transfer individual blocks
from one section to the other section within 60 seconds,
and the number of blocks was recorded.?

The SIS 3.0 is a 59-item self-reported questionnaire
designed to assess HRQoL in stroke patients. Strength,
memory, mood, communication, activities of daily living,
mobility, hand function, and participation are the eight
subscales that make up the SIS. Each question is graded
on a 5-point scale based on how difficult it was the previ-
ous week. Each domain's score ranges from 0 to 100,
with higher values indicating greater HRQoL. A question
on the SIS assesses the patient's overall perception of
recovery using a visual analog scale ranging from O to
100 points, with O representing no recovery and 100

representing complete recovery.?

Statistical Analysis

G*Power version 3.1.9.2 (Heinrich-Heine-Universitit
Diisseldorf, Diisseldorf, Germany) was used for statistical
analysis, study power analysis, and sample size calcula-
tion to provide a sufficient sample size for the one-way
analysis of variance (ANOVA) test.’® The sample size
was determined using predicted differences and standard
deviations (SDs) from a prior study (effect size of 0.42).13
The ideal sample size for each group in this study was
n=9 to achieve a power of 0.95 [(Type I error) was 0.05
and (Type Il error) was 0.05; three intervention groups
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with three repetitions]. A total of 40 stroke patients were

enrolled in the trial, assuming a 10% drop-out rate.

All data were statistically analyzed using the SPSS 21.0
program (Statistical Package for the Social Sciences,
Chicago, IL, USA). The homogeneity between groups
was first determined using ANOVA, Chi-square test, and
Kruskal-Wallis variance analysis. To acquire paired
measures for an intragroup comparison of pre-treatment,
post-treatment, and post-treatment values at 3 months, the
Wilcoxon Signed Ranks test and Friedman test were
used. The difference in values obtained before and after
treatment (post-test-pre-test) was calculated, and the

Kruskal-Wallis test was employed to compare the groups.

The Wilcoxon Signed Ranks test and the Friedman test
were employed in the subgroup analysis to produce
paired data for a comparison of pre-treatment, post-
treatment, and post-treatment 3 months within-group
values. Using Bonferroni correction, the significance
level for the multiple comparison test was set at 0.017 (p-

value=0.05/number of pair-wise comparisons). The dif-
ference in values obtained before and after treatment
(post-test-pre-test) was determined, and the Mann-
Whitney U test was used to compare the two groups. The

significance level in all evaluations was p<0.05.

Findings

The study enrolled a total of 40 participants. A subse-
quent stroke occurred during the 3-month follow-up
period following treatment; hence one patient in the left
mCIMT group was eliminated from the study. The statis-
tical analysis did not include this participant. In terms of
demographic and clinical features, there was no signifi-
cant difference between the three groups (p>0.05), as
indicated in Table 1. The left mCIMT group had 87
percent compliance with the usual rehabilitation program,
85 percent for the right mCIMT group, and 83 percent for
the control group. In terms of adherence rates, there was
no significant difference between the three groups
(p>0.05).

Table 1. Homogeneity of demographic and clinical variables between three groups at baseline.

. R L C
Variables (n=9) (n=10) (n=20) p
Age (years) Mean + SD 52.4+14.61 62.2+9.89 56+14.85 0.281
Median (min-max) 55 (18-67) 65 (43-78) 58 (25-80)
Duration of stroke Mean = SD 25.20+13.01 33.78+27.49 32.15+21.40 0.912ff
(months) Median (min-max) 28 (5-41) 24 (7-80) 27.5 (6-79)
n (%) n (%) n (%)
Sex Female 3 (30) 4 (40) 5(25) 0.706"Tf
Male 7 (70) 6 (60) 15 (75)
Marital status Single 4 (40) 4 (40) 6 (30) 0.8077ff
Married 6 (60) 6 (60) 14 (70)
Education level Primary school 3 (30) 5 (50) 8 (40) 0.249'f
Junior high school 5 (50) 1(10) 2 (10)
High school 2 (20) 1 (10) 4 (20)
University 0 (0) 1 (10) 5 (25)
Dominant hand Right 10 (100) 8 (80) 19 (95) 0.2067Tf
Left 0 (0) 2 (20) 1(5)
Type of stroke Ischemic 6 (60) 8 (80) 17 (85) 0.1877ff
Hemorrhagic 4 (40) 2 (20) 3 (15)
Brunnstrom stage Mean £ SD 5.4+0.84 4.8+1.0 5.4+0.6 0.186'"
Arm Median (min-max) 6 (4-6) 5 (3-6) 5.50 (4-6)
Brunnstrom stage Mean £ SD 5.5+0.70 4.7£0.94 5.3+0.67 0.0797*
Hand Median (min-max) 6 (4-6) 5 (3-6) 5 (4-6)
FIM Mean + SD 116.6+18.1 110.1£24.63 114.5+17.39 0.6827"

Median (min-max)

124,50 (68-126)

124.50 (59-125) 122.50 (67-126)

R, Right Hemiplegia Group; L, Left Hemiplegia Group; C, Control Group; SD, Standard Deviation; FIM, Functional Independence Measure.

T ANOVA test (a = 0.05).

t1 Kruskal-Wallis test (o = 0.05).

F11 Chi-Squared test (o = 0.05).

In terms of all outcome measures, there was no signifi-
cant difference in the baseline assessment between the
three groups (p>0.05), as described in Table 2. At two
weeks (p=0.009) and three months (p=0.002), there was a

statistically significant improvement in the upper ex-

tremity scores of the FMA in the left-mCIMT group
compared to the control group. During the three months,
however, there was no significant difference between the
right mCIMT group and the control group in terms of
upper extremity FMA scores.
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The duration of carrying a glass of water at the end of 2
weeks (p<0.001) and the number of repetitions of stack-
ing cubes at 3 months (p=0.014) significantly improved
only in the left mCIMT group compared to the control
group. The MAL-AoU; MAL-QoU; the number of repeti-
tions of the shaping exercises, such as turning cards and
grasping objects; and BBT scores were improved signifi-
cantly in both the right-mCIMT group and left-mCIMT
group at the end of the treatment and during the 3-month
follow-up period (p<0.05). At 2 weeks (p=0.012) and 3
months (p=0.000), the left CIMT group had a statistically
significant increase in the strength domain of the SIS

compared to the control group. Memory, emotion, com-
munication, mobility, and participation domains of the
SIS were not statistically different (p>0.05); however, the
activity of daily living, hand function, and stroke recov-
ery domains of the SIS were significantly increased in
both groups (p<0.01) over a 3-month period compared to
the control group.

Table.3 summarizes the changes in the outcome measure
values among the three groups from the baseline to the
second week and third month.

Table 2. Homogeneity of outcome variables between three groups at baseline.

R L C P

Variables (n=9) (n=10) (n=20)

FMA (upper extremity) Mean = SD 63.60+£14.80 49.50+15.02 55.40+£11.96 0.121F
Median (min-max) 65 (35-66) 51 (31-66) 60 (22-66)

MAL (AoU) Mean = SD 3.91£1.26 2.87+1.37 3.68+1.12 0.143f
Median (min-max) 4.10 (0.64-4.93) 2.87 (0.64-4.54) 4.12 (1.32-4.96)

MAL (QoU) Mean + SD 3.84+1.24 2.82+1.36 3.60+1.09 0.133f
Median (min-max) 4.05 (0.64-4.86) 2.83 (0.64-4.54) 3.95 (1.29-4.84)

Box-block test Mean + SD 28.8+12.44 21.77£13.17 25.10+13.36 0.467¢
Median (min-max) 27 (10-48) 20 (7-42) 22 (2-46)

Stacking cube Mean + SD 9.8+4.61 6.8+4.07 9.0+4.15 0.264'"
Median (min-max) 9.5 (2-20) 6 (1-14) 8.5 (2-18)

Turning card Mean + SD 11.6+6.29 8.1+4.14 11.10+4.40 0.26'ff
Median (min-max) 10 (4-26) 7 (2-14) 11 (4-22)

Grasping objects Mean + SD 14.1+£6.78 9.3+4.34 12.55+5.71 0.167'*
Median (min-max) 13.5 (5-30) 8.5 (4-16) 13.5 (2-27)

Carrying a glass of water Mean + SD 5.05+3.08 13.15+12.80 5.69+4.11 0.198"
Median (min-max) 3.7 (2.20-12.00) 8.8 (2.80-43.00) 4.1 (2.15-20.83)

SIS total Mean + SD 81.88+11.30 74.0+10.6 75.07£14.46 0.215F

Median (min-max)

83.91 (54.05-95.23)

73.36 (51.68-89.01)

76.42 (49.39-95.31)

R, Right Hemiplegia Group; L, Left Hemiplegia Group; C, Control Group; SD, Standard Deviation.
FMA, Fugl-Meyer Assessment; MAL, Motor Activity Log; AOU, Amount of Use; QoU, Quality of Use; SIS, Stroke Impact Scale

+  Kruskal-Wallis’s test (o = 0.05). 1 ANOVA test (o= 0.05).

DISCUSSION

The study found that using the right and left mCIMT in
combination with traditional rehabilitation improved
upper extremity motor function, dexterity, and quality of
life when compared to conventional rehabilitation alone.
Similarly, when compared to active rehabilitation tech-
niques, Corbetta et al. found that CIMT was related to
improvements in arm motor impairment and perceived

motor function.?

Over a 3-month period, our research found that left
mCIMT was more effective than the control group in
lowering arm motor impairment as indicated by the
FMA. However, there was no further effect of right
mCIMT on upper limb disability. In comparison to con-
ventional rehabilitation, only left mCIMT enhanced the
time of carrying a glass of water after two weeks and the

number of repetitions of stacking cubes after three
months. The spontaneous use of the left upper limb,
either by reducing trained non-use or by overcoming the
dominance of the right upper limb in daily tasks, may

explain these favorable benefits of left mCIMT.

Furthermore, functional magnetic resonance imaging
(MRI) changes were assessed in individuals with right or
left hemisphere damage to better understand the interhe-
mispheric interactions that emerged during afflicted limb
movement with and without contralateral restriction.?*
Vidal et al. found that right-hemispheric stroke patients
had bilateral sensorimotor cortex activation, whereas left-
hemispheric stroke patients had only unilateral domi-
nance.?* However, clinical data on the effects of CIMT in
various hemisphere lesions are scarce. Sterr et al. ob-
served that 2-week mCIMT was helpful in increasing

motor ability assessments such as the Wolf Motor Func-
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tion Test and the MAL in patients with left and right

hemiparesis, with no differences found between the two.®

In our study, there was no significant difference between
the right and left mCIMT groups on any of the outcome
measures. However, it should be noted that the higher
FMA baseline values in the right mCIMT group may
have influenced our findings.

When used in conjunction with traditional physical
treatment, mCIMT has been demonstrated to improve
perceived arm motor function in terms of the AoU and
QoU of the paretic arm. These findings demonstrated that
mCIMT could reduce the learned non-use phenomena

seen in stroke patients.?

Previous research has demonstrated that CIMT increased
the perceived arm motor function of the paretic arm
based on the MAL, which supports our findings.111326
Patients who received mCIMT showed considerably
larger improvements in task-oriented activity repetitions
and dexterity as judged by the BBT than those who re-
ceived traditional rehabilitation. A small number of re-
search looked at how mCIMT affected task-oriented
activities. Treger et al. observed that throughout a sub-
acute rehabilitation period, mCIMT had considerably
greater changes in the number of repetitions for each task,
which included pegs transfer, ball gripping, and eating

with a spoon, compared to the normal therapy group.*?

However, task-oriented activities should be seen as part
of the functional tasks that were implemented in our
intervention group via shaping exercises. Furthermore,
some randomized-controlled investigations examined the
effects of CIMT and traditional therapy on dexterity and
found significant differences between the groups using
various outcome measures, such as the Perdue Pegboard
test or the Nine-hole Peg Test.?”28 However, it's unclear
whether the gains in dexterity are due to a decrease in
basic motor dysfunction or the acquisition of compensa-

tory movement methods.?

In the SIS domains of activities of daily living, hand
function, and recuperation, there was statistically signifi-
cant improvement with right and left mCIMT, but not in

memory, emotion, communication, mobility, or involve-

ment. At three months, the left mCIMT group scored
higher in the strength domain than the conventional
rehabilitation group, which could be due to an increase in
arm and handgrip strength. These good effects of mCIMT
were largely seen in physical domains, such as activities
of daily living or hand function, which is partially com-
patible with our study's increase in motor function.

mCIMT was helpful for enhancing the strength, activities
of daily living, and stroke recovery domains of the SIS,
according to Wu et al.®° Dettmers et al. found that physi-
cal function increased significantly from pre- to post-
treatment and that this improvement was maintained
during a 6-month follow-up period.3* However, the au-
thors discovered that from pre-treatment to the 6-month
follow-up period, participants improved in social partici-
pation and communication subscales.3* The lack of sig-
nificance in other SIS areas, such as involvement, could
be due to the short follow-up time, which may not be
long enough to accurately assess mCIMT's long-term
impacts.

In studies of mCIMT in stroke survivors, the number of
hours of restraint of the unaffected arm per day, time of
exercise with the affected arm, treatment length, and type
of exercises used varied.!132630 As a result, there is no
consensus on the most effective time for constraint, how
long the treatment should last, or which exercise routines
should be used. In our study, mCIMT was given in ten
sessions over five days per week for two weeks; the
affected arm was exercised for 20 hours per week, and
the unaffected arm was restricted for 50% of the patient's
waking hours. Some studies recorded over 30 hours of
task practice with the afflicted arm in some cases.?832 A
systematic review, on the other hand, found no significant
difference in upper limb function between longer and

shorter exercises.?

In our study, mCIMT combined with traditional therapy
increased motor function and dexterity at the end of
treatment, and the improvement lasted for a maximum of
three months. Based on these data, we believe that the
long-term effects of mCIMT are possible due to the
likelihood of continued motor relearning after therapy.
The Extremity Constraint Induced Movement Therapy
Evaluation (EXCITE) experiment found that a 2-week
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CIMT intervention improved the motor function and
hand functions domain of the SIS after intervention and
12 months in patients who had a stroke between 3 and 9
months.3

We were able to compare the results of mCIMT com-
bined with traditional rehabilitation to conventional
rehabilitation alone in patients with right and left hemi-
plegia in this prospective, randomized, controlled, single-
blind trial. Although numerous studies have compared the
efficacy of mCIMT in patients with right or left hemi-
sphere damage using various outcome measures such as
upper extremity motor impairment, motor function, dex-
terity, and quality of life in a randomized controlled
design, none have done so in patients with right or left
hemisphere damage. However, whether mCIMT can
substitute other therapies for enhancing arm motor func-

tion is currently unknown.

The length of a stroke could be a key factor in determin-
ing the impact of mCIMT on upper-extremity dysfunc-
tion. The majority of studies examining the effects of
mCIMT were conducted in patients with a time since
stroke of 0 to 3 months, and the use of mMCIMT in cere-
brovascular stroke rehabilitation during the acute stage is
strongly recommended.?® 3* Furthermore, the data on
early versus late mCIMT appears to be contradicto-
ry.26.3536 However, phenotypic characteristics such as
gender, age, or type of stroke, as well as time after stroke,
have been shown to have no statistically significant effect

on the efficiency of mCIMT after stroke.”?

In our research, strokes lasted anywhere from 5 to 80
months. The number of participants with an onset time of
less than 12 months was similar in all three groups, and

the difference in mean onset time was not significant.

Our findings suggested that mCIMT may improve arm
functions and dexterity in stroke patients more effectively
than traditional rehabilitation methods, even when the
intervention was started more than 12 months after the
stroke. As a result, the favorable effects seen in mCIMT
cannot be explained by the confounding effect of natural
stroke recovery. Similarly, Kitago et al. stated that func-
tional improvement in the afflicted arm following CIMT

in chronic stroke patients seemed to be mediated by

compensatory mechanisms rather than a recovery of
deficiencies.” It's also worth emphasizing that we only

included higher-functioning people in our research.

One of the limitations of the study is that the long-term
effect of our treatment cannot be adequately evaluated
since the follow-up period of the mCIMT program we
used was three months. In addition, the lack of a certain
standardization in the mCIMT protocol is among the
limitations of this study. In addition, although the sample
size was calculated, the number of patients is small.

Conclusion

In patients with right and left hemisphere injuries,
mCIMT combined with traditional rehabilitation led to
better improvements in motor function, dexterity, and
quality of life than conventional rehabilitation alone.
Over a 3-month timeframe, left mCIMT had a beneficial
effect on arm motor deficits as compared to standard
rehabilitation. More research with a larger sample size
and a longer follow-up time is needed to determine the
efficacy of mCIMT for patients with left and right arm

paresis.
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