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ABSTRACT
OBJECTIVES

The aim of this study was to compare the effects of constrained induced movement therapy (CIMT) and Bimanual
Intensive Training (BIT) on functional outcomes of hemiplegic cerebral palsy children.

METHODOLOGY

Cerebral palsy children with age groups of 5 to 12 years were included with a total sample size of 38. Simple

random sampling was done, and data was collected from Islamabad. Two groups were formed and named group

A: constrained induced movement therapy with 19% and group B: bimanual training with 19% respectively. The
functional outcome for the CIMPT and for the BIT group was assessed on the pretest and post-test score
evaluation of QUEST and JTHF tests.

RESULTS

Statistically significant (p <0.05) improvement was found in The Quality of Upper Extremity Skills Test (QUEST)
and Jebsen-Taylor Test of Hand Function (JTHF) in the between -group analysis. For within the group analysis
the p-value <0.05 suggests that there was a significant difference in within-group analysis too. The values for
grasp and dissociated movements suggest that QUEST post-test values are impactful in the CMIT group whereas
in the BIT group simultaneous and spontaneous movement was increased but JTHF post-test values were more
significant in CMIT.

CONCLUSION

BIT is more beneficial for both hand’s simultaneous and spontaneous movement, whereas CMIT is more
beneficial for grip and overcoming the “learned-nonuse” phenomena in cerebral palsy children.
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INTRODUCTION

Cerebral palsy comprises a combination of
permanent disorders of movement and posture that

is caused by non-progressive disturbances that
occur in the developing brain. The incidence of
which is 2-2.5 per 1000 live births in developing
countries. One-third of this estimate is occupied by
hemiplegics.! Since the reliability of the motor
cortex and the cortical-spinal cord for precise grip
and fine control fingers are damaged and skilled
movements of the fingers and hands do not adapt
often they are reluctant to use the affected limb
which is called developmental disused.” One-sided
defects in children include increased muscle tone,
decreased power, stamina and range of motion,
and impaired proprioception and touch sense.
These defects lead to problems in holding,
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attaining, and handling objects.’ Also, two-sided
coordination is affected in these children. In other
words, actions that necessitate both hands are
difficult for them.® Despite having adequate
aptitude in the affected limb, these children are
usually performing tasks with their unaffected
limb by using alternative approaches.’ These
perspectives are strengthened over time making
rehabilitation of the paretic limb of these children
more complicated. Cerebral Palsy is a broad term
referring to complications of motor control or
movement of the body caused by an injury to a
child’s brain. The brain injury can occur before
birth, during birth, or in the first few months
following birth and physical symptoms, like
hemiplegic or hemi paresis, appears in first few
months of life. A child with weakness or paralysis
on one side of the body may be termed or labeled
as hemiplegic cerebral palsy. People sometimes
discuss right or left sided hemi paresis depending
on where on the body the child is suffering from
the weakness. An injury to the right side of the
brain will cause left hemiplegic (left side of body
is weak) and an injury to the left side of the brain
will result in right hemiplegic (right side of body is
weak). Common abbreviations for these
conditions are often RH (right hemiplegic) and
LH (left hemiplegic). Motor insufficiency of upper
limb function will lead to problems in all actions
such as self-care, school and leisure and/or play
activities.*’ Constraints  Induced Movement
Therapy (CIMT) and Bimanual Intensive Training
(BIT) are well known approaches provided
solutions for children with hemiplegic to practice
and so may improve their movement and posture.®
CIMT is an inventive approach in the treatment of
hemiplegic. It is based on two principles:
constraints of unaffected limb and at the same
time, intensive practice with affected limb. It has
been well-known that this technique is effective
therapy for children and adult with hemiplegic.’
BIT is also used for upper limb management. It
aims to improve bilateral synchronization with the
usage of planned training with in the functional
actions and bimanual games.'” CIMT and BIT
training have recently drawn an immense deal of
consideration. the effects of CIMT based on the
significance of the children with hemiplegic six
hours daily for ten consecutive days.''> The
rationale of the study was to check the results of
applied both tests simultaneously on functional

METHODOLOGY

A randomized control trial was conducted on the
sample of thirty-eight hemiplegic children and the
data was collected from AL-FARABI school of
special education, after the approval taken from
directorate general of special education G-8
Islamabad. The study was completed in the
duration of six months from January 2019 to June
2019. Each group consisted of 19 patients
calculated by open epitool. Sampling technique
was randomization through lottery method. The
inclusion criteria consisted of patients with age
group of 5-12 years of both genders who have
active PIP extension, active wrist extension and
thumb abduction. Patients who fall on level II on
MAC system with mild spasticity of spasticity
scale of QUEST test. Patients who fall on level II
on MAC System were included and had cognitive
dysfunction (screening by WISC Wechsler
Intelligence test for children) secured score above
80. QUEST, JTHF AND WISC-V were used to
assess the cognitive and reasoning skills of
patients. After taking permission from ethical view
committee, data was collected by using above
mention tools and settings an inform consent was
taken from each patient. Before collecting data
each detail of the study was provided to the patient
with total assuredly of their confidentiality.
Participants were randomly allocated group A and
group B with CIMT and bimanual training
respectively. Data analysis is done by using SPSS
version 21 and graphs are made on Microsoft excel
2010. The p value of Shapiro-Wilk test suggests
that nonparametric test will be applied as p value <
0.05. Based on this p-value inter and intra group
analysis is done by Man Whitney test and Wilcox
on test respectively.

RESULTS

Table 1: Normality Check and P-Value <0.05 Suggests
Nonparametric Tests

V ariables Shapiro-Wilk test
QUEST total score pre-test 0.005

QUEST total score post-test | 0.000

J_THF total score pre-test 0.001

time in seconds

JTHEF total score post-test
time in seconds

0.033

Table 2: Shows the Type of Hemiplegic Side in Both Groups
with Percentages

outcomes, to check the outcomes in spastic Hemiplegic Side Group A Group B
cerebral palsy and to check the results in the given : _ f(%) f(%)
due time. These all factors were not studied in Right hemiplegic 10(52.6%) 15(78.9%)
S Left hemiplegic 09(47.4%) 04(21.1%)
previous studies.
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T able 3: Inter Group Analysis Man-Whitney Test

V ariables Median IQR Z-V alue Mean Rank Value P-V alue
CIMT 32 08.00 10.00
QUEST total score pretest BIT 33 05.00 -1.477 0.00 0.146
CIMT 55 10.00 10.00
QUEST total score post test BIT 56 04.00 -2.325 0.00 0.020
L CIMT 500 120.00 10.00
JTHEF total score pretest time in seconds BIT 530 11200 -1.360 0.00 0.181
. CIMT 690 150.00 10.00
JTHF total score post-test time in seconds BIT 770 12000 -2.472 0.00 0.013
T able 4: Wilcox Shows the Median and IQR of CIMT Group
Variables Median IQR Mean Rank P-Value
QUEST total score pretest 32 08.00 10.00 0.001
QUEST total score post test 55 10.00 0.00 0.001
JTHF total score pretest time in seconds 500 120 10.00 0.001
JTHEF total score posttest time in seconds 690 150 0.00 0.001
T able 5: Wilcox Test Shows the Median and IQR of BIT Group
Variables Median IQR Mean Rank P-Value
QUEST total score pretest 34 4.00 10.00 0.001
QUEST total score post test 58 9.00 0.00 0.001
JTHEF total score pretest time in seconds 530 100 10.00 0.001
JTHF total score posttest time in seconds 820 90 0.00 0.001

DISCUSSION

The functional outcome of affected hemiplegic
side and upper limb is very necessary and
important aspect regarding the rehabilitation of
cerebral palsy patients. Children with hemiplegic
cerebral palsy suffer from various limitation and
hindrance in the functional daily active livings.
This impairment limits their social and individual
interaction, confidence, self-respect and most
importantly dependence on adults or care giver’s
for their daily routine tasks like eating, dressing
and self-grooming. The rehabilitation protocol of
CIMT and BIT has become very potent tool
against the limitations of paretic side in children
with cerebral palsy and stroke patients. The studies
on neuroplasticity show that there are structural
and functional changes in brain with time in
paretic upper limb children and stroke patients.'*'*
During neuronal activities many premotor areas
and supplementary motor areas along with motor
cortex  shows  increased  electrical and
metabolically activity with the CIMT and modified
treatment. Therefore, there is strong evidence that
CIMT promotes the motor activity.” In the
prospective study we measured the functional
outcome of hemiplegic children with the quality of
life (QOL) test and JTHF test regarding its better
scores in CIMT group and BIT. The better scores
of QOL shows that there is much improvement in
dissociated movements, grasp and resistance
training in BIM bimanual training group and
increased functional outcome whereas the JTHF
results improvement in grasp and various other

activities in CIMT group because hemiplegic
cerebral palsy child started taking less time in
accomplishing tasks with the affected side and
become more useful and affective. The pretest
value of mean and standard deviation of both tests
in inter groups analysis is high and shows that p
value is greater than 0.05 and there is significant
difference whereas the posttest values are less than
0.05 which depicts that there is significant
difference in between group analysis and values.
The previous studies also show that the
combination of CIMT and BIT is used for the
functional outcome and compared with simple
CIMT training the combination would give far
better results than just one simple treatment or
intervention.'®"” The study conducted over
hemiplegic on upper limb after stroke by Sana
Batool and others researchers studied the
comparison of CIMT, and motor relearning
programmed on forty-two participants at civil
hospital Karachi concluded that there was
improvement in CIMT group and evaluated on
functional independence measure scale but on
acute and chronic conditions further investigations
can be done.'® The recommendation of the study is
that more complex task training can also be
assessed in future studies. The functional outcome
of CP can also be after 3 weeks period instead of
6 weeks and other tests AHA and HABIT etc can
also be applied.

LIMITATION

The limitation of this study was the age group
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taken as five years least age and twelve years
most age. As for rehabilitation point of view the
younger age group we take the better and quicker
results we can extract from protocol. The study
was only conducted on hemiplegic cp. This
protocol or intervention can also be applied on
bi-plegic or tetra - plegic. This intervention focusses
on basic hand function it is not applied on fine
tasks and skilled movements.

CONCLUSION

The result of our study provides the sound
experimental ground for hemiplegic Cerebral
Palsy that CIMT and BIT is quite beneficial for 6
weeks session, however BIT is proved to be good
for spontaneous and simultaneous hand function
and for functional improvement of daily active
living whereas CIMT is quite beneficial for
eradicating the learned no use phenomena in
cerebral palsy children.

CONFLICT OF INTEREST: None

FUNDING SOURCES: None
REFERENCES

1. Surkar SM, Hoffman RM, Willett S,
Flegle J, Harbourne R, Kurz MJ. Hand-
arm bimanual intensive therapy improves
prefrontal cortex activation in children
with hemiplegic cerebral palsy. Pediatr
Phys Ther [Internet]. 2018;30(2):93—-100.

2. Ouyang R-G, Yang C-N, Qu Y-L, Koduri
MP, Chien C-W. Effectiveness of hand-
arm bimanual intensive training on upper
extremity function in children with
cerebral palsy: A systematic review. Eur J
Paediatr Neurol [Internet]. 2020;25:17—
28.

3. Chiu H-C, Ada L. Constraint-induced
movement therapy improves upper limb
activity and participation in hemiplegic
cerebral palsy: a systematic review. J
Physiother [Internet]. 2016;62(3):130-7.

4. Roberts H, Shierk A, Clegg NJ, Baldwin
D, Smith L, Yeatts P, Delgado MR.
Constraint induced movement therapy
camp for children with hemiplegic
cerebral palsy augmented by use of an
exoskeleton to play games in virtual
reality. Physical & Occupational Therapy
In Pediatrics. 2020 Sep 4;41(2):150-65.

5. Jamali AR, Amini M. The effects of

10.

11.

12.

13.

14.

constraint-Induced Movement Therapy on
functions of cerebral palsy children. Iran J
Child Neurol. 2018 Autumn;12(4):16-27.
Salgado de Oliveira Rocha L, Dias
Magno L, Lobato Sobral L, Barbosa
Rocha RS, Macher Teodori R. Constraint-
induced movement therapy in the
rehabilitation of chronic hemiparetic
patients in the Amazonia. Fisioterapia
Brasil. 2017 Jul 1;18(4).

Gandolla M, Antonietti A, Longatelli V,
Pedrocchi A. The effectiveness of
wearable upper limb assistive devices in
degenerative neuromuscular diseases: A
systematic review and meta-analysis.
Front Bioeng Biotechnol [Internet].
2019;7:450.

Patel DR, Neelakantan M, Pandher K,
Merrick J. Cerebral palsy in children: a
clinical overview. Translational
pediatrics. 2020 Feb;9(Suppl 1):S125.

Novak I, Morgan C, Adde L, Blackman J,
Boyd RN, Brunstrom-Hernandez J, et al.
De Vries LS. Early, accurate diagnosis
and early intervention in cerebral palsy:
advances in diagnosis and treatment.
JAMA pediatrics. 2017;171(9):897-907.
Gordon AM, Ferre CL, Robert MT, Chin
K, Brandao M, Friel KM. HABIT+ tDCS:
a study protocol of a randomised
controlled trial (RCT) investigating the
synergistic  efficacy of  hand-arm
bimanual intensive therapy (HABIT) plus
targeted non-invasive brain stimulation to
improve upper extremity function in
school-age children with unilateral
cerebral palsy. BMJ open. 2022;12(2).
Zafer H, Amjad I, Malik AN, Shaukat E.
Effectiveness of Constraint induced
movement therapy as compared to
bimanual therapy in Upper motor
function outcome in child with
hemiplegic Cerebral palsy. Pak J Med Sci
Q [Internet]. 2016;32(1):181-4.

Eliasson AC, Gordon AM. Constraint-
induced movement therapy for children
and youth with hemiplegic/unilateral
cerebral palsy. Cerebral Palsy.
2020:2845-55.

Psychouli P, Kennedy CR. Modified
constraint-induced movement therapy as
a home-based intervention for children
with cerebral palsy. Pediatr Phys Ther
[Internet]. 2016 Summer;28(2):154—60.
Ramey SL, DeLuca S, Stevenson RD,

12 | J Gandhara Med Dent Sci

October-December 2022



Comparison of Constrained Induced Movement Therapy and Bimanual

15.

16.

Case-Smith J, Darragh A, Conaway M.
Children with Hemiparesis Arm and
Movement Project (CHAMP): protocol
for a multisite comparative efficacy trial
of paediatric constraint-induced
movement therapy (CIMT) testing effects
of dosage and type of constraint for
children with hemiparetic cerebral palsy.
BMJ Open [Internet]. 2019;9(1):¢023285.
Mailleux L, Jaspers E, Ortibus E, Simon-
Martinez C, Desloovere K, Molenaers G,
et al. Clinical assessment and three-
dimensional movement analysis: An
integrated approach for upper limb
evaluation in children with unilateral
cerebral palsy. PLoS One [Internet].
2017;12(7):e0180196

Yadav RK, Sharma R, Borah D, Kothari
SY. Efficacy of modified Constraint

17.

18.

Induced Movement Therapy in the
treatment of hemiparetic upper limb in
stroke patients: A randomized controlled
trial. J Clin Diagn Res [Internet].
2016;10(11):YCO1-5.

Rocha LSO, Gama GCB, Rocha RSB,
Rocha L de B, Dias CP, Santos LLS, et
al. Constraint induced movement therapy
increases functionality and quality of life
after stroke. J Stroke Cerebrovasc Dis
[Internet]. 2021;30(6):105774.

Batool S, Soomro N, Amjad F, Fauz R.
To compare the effectiveness of
constraint induced movement therapy
versus motor relearning programme to
improve motor function of hemiplegic
upper extremity after stroke. Pak J Med
Sci Q [Internet]. 2015;31(5):1167-71.

CONTRIBUTORS

PRNAN R WD

Humail Igbal - Concept & Design; Data Acquisition

Arif Hussain - Supervision; Final Approval

Esha Khan - Concept & Design; Data Analysis/Interpretation; Drafting Manuscript
Ambreen Zahid - Data Acquisition; Critical Revision

Madeeha Shafiq - Data Acquisition

Marium Khalid - Data Analysis/Interpretation
Rabbiya Zaman - Drafting Manuscript
Reema Altaf - Critical Revision

JGMDS

LICENSE: JGMDS publishes its articles under a Creative Commons Attribution Non-Commercial Share-Alike license (CC-BY-NC-SA 4.0).
COPYRIGHTS: Authors retain the rights without any restrictions to freely download, print, share and disseminate the article for any lawful purpose. It includes scholarlynetworks such as Research Gate,
BY NC_SA

Google Scholar, LinkedIn, Academia.edu, Twitter, and other academic or professional networking sites.

October-December 2022 J Gandhara Med Dent Sci | 13



