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ABSTRACT

Title: Effectiveness of hand arm bimanual
intensive therapy on postural control and
functional independence in children with
spastic hemiplegic cerebral palsy between
age group 4 to 21 years at the end of 4 weeks.
Aim and objectives: To check the
effectiveness of HABIT on postural control
using BOT-2 scale (bilateral coordination,
balance) and functional independence using
WEEFIM scale in children with spastic
hemiplegic cerebral palsy.

Method: Subjects were screened according
to inclusion and exclusion criteria.
Participants were classified into 2 groups.
Group A was given conventional therapy
along with HABIT and group B was given
only conventional therapy. Pre and post data
was taken using bot-2 scale (bilateral
coordination, balance) and WeeFIM scale.
Data was collected and statistically analysed.
Result: The pre and post value within group
analysis using paired t test revealed a
statistically significant (<0.05) difference
among both the groups between pre and post
test scores. The mean value of post treatment
in WeeFIM scale and in bot-2(bilateral
coordination, balance) scale in Group A is

coordination and balance in Group A than
Group B.

Conclusion: The study concludes that hand
arm bimanual intensive therapy (HABIT)
along with conventional therapy is more
effective to obtain functional independence
and postural control in children with spastic
hemiplegic cerebral palsy.

Keywords: Spastic Hemiplegic cerebral
palsy, HABIT, BOT-2 scale, WeeFIM scale,
Functional Independence, Postural Control

INTRODUCTION

Cerebral palsy is a condition caused by
problems with brain development or damage
that occurs before, during, or shortly after
birth. This can happen due to things like
infections during pregnancy, being born too
early or too small, lack of oxygen during
birth, or other injuries. Essentially, it affects
movement and coordination because the
brain is not working properly. The
prevalence rate is about 2.0 to 3.5 per 1000
births.™]

The clinical symptoms include dyskinesia
with or without sensory and mental
deficits. The brain pathological changes
in cerebral palsy are mainly white matter

more than Group B indicating more damage, abnormal brain development,
improvement in functional independence,
Galore International Journal of Applied Sciences and Humanities (www.gijash.com) 1

Volume 8; Issue: 4; October-December 2024


http://www.gijash.com/

Dr Chaitrali Chaudhari (PT) et.al. Effectiveness of hand arm bimanual intensive therapy (HABIT) on postural
control and functional independence in children with spastic hemiplegic cerebral palsy between age group 4 to

21 years

intracerebral hemorrhage, and brain damage
caused by brain hypoxia.[!!

With proper treatment, the function and
quality of life of children with cerebral
palsy can be considerably improved @
Cerebral palsy is the commonly used name
for a group of conditions characterized by
motor dysfunction due to non-progressive
brain damage early in lifel?!

Cerebral palsy is most commonly cause of
childhood disabilities.!

TYPES OF CEREBRAL PALSY

Cerebral palsy typically demonstrates the
tone abnormality and distribution of motor
abnormalities.

The subtypes of cerebral palsy are:

Spastic diplegic: The patient has spasticity
and motor difficulties affecting the legs more
than the arms. 2!

Spastic hemiplegic: The patient has
spasticity and motor difficulties affecting one
side of the body; the arms are often involved
more than the legs.!?!

Spastic  quadriplegic: The patient  has
spasticity and motor difficulties affecting all
four extremities; often, there is often greater
involvement of the upper extremities than the
legs [

Dyskinetic/hyperkinetic

(choreoathetoid): The patient has excessive,
involuntary movements characterized as a
combination of rapid, dance-like
contractions of muscles and slow
writhing movements [2!

SPASTIC HEMIPLEGIC CEREBRAL
PALSY

Spasticity occurs in approximately 75% of all
the children with CP. It is the most common
neurological abnormality seen in children
with diplegic hemiplegic and quadriplegic
cp.Bl

Spasticity is a complex motor abnormality
often difficult to describe but a common
definition is hypertonia in which resistance to
passive movement increases with increasing
velocity of movement !

HAND ARM BIMANUAL IMNTENSIVE
THERAPY(HABIT)

‘Hand—arm bimanual intensive therapy’
(HABIT), is a form of functional training that
takes advantage of the key ingredient of
CIMT (constraint induced movement
therapy), but focuses on improving
coordination by involving both hands during
playful activities and practical tasks.

It uses principles of motor learning (practice
specificity, types of practice, feedback) and
principles of neuroplasticity (practice-
induced brain changes arising from
repetition, increasing movement complexity,
motivation, and reward)

Children participated in playful and practical
activities designed to encourage coordinated
use of both hands in a structured way [
HABIT methodology focuses on: (1)
provision of structured practice increasing in
complexity; (2) provision of functional
activities that necessitate bimanual hand use;
and (3) remaining a child-friendly
intervention protocol that takes into account
children’s goals and parental involvement. !
Children with bilateral CP participating in
HABIT exhibited greater improvements in
the performance and satisfaction with
performance of functional goals, functional
skills, and caregiver assistance in self-care

than children who maintained their
customary care routines.
HABIT led to improvements in daily

functioning out comes of children with
bilateral CP and it focuses on bimanual hand
use. [l

HABIT did not use a physical restraint, but
instead, participants were engaged in age-
appropriate fine- and gross-motor bimanual
activities using motor learning approaches.
Activities were selected by considering the
role of the paretic hand, increasing in
complexity from a non-dominant passive
assist (e.g., stabilizing paper while drawing)
to active manipulator (e.g., reorienting paper
while cutting) Using progressively more
complex bimanual coordination based on
participants' interests. ["]
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HABIT is an intensive training program that
promotes cooperation between both hands.
Its goal is to enhance functional
independence in daily activities. Similar to
HABIT, this motor learning-based approach
is a key element in various -effective
protocols that have been shown to improve
motor skills in children with cerebral palsy. L]
Two separate areas of research indicate that
the ability to control posture in anticipation
of movement, along with the effects of stable
posture on reaching, shows that posture starts
to work together with purposeful actions in
infants quite early on.

An underdeveloped postural system can
delay the achievement of various motor
skills. 1 Specifically, tasks such as reaching
and grasping are impossible to perform
without the proper level of postural control ]
Anticipatory postural responses, where the
postural muscles activate prior to the prime
mover muscles, are scaled to the movement,
and allow stability to be maintained while the
task is performed.[®!

Spontaneous arm movements observed in
neonates become much more accurate when
postural support is provided. !

Also, children love fun activities so there is
need to study the fun learning technique to
achieve the desired goal.

Hence the purpose of this study is to examine
the effectiveness of hand arm bimanual
intensive therapy on postural control and
functional independence among children
with cerebral palsy.

MATERIALS & METHODS

Pre post experimental study was done on 42
individuals with spastic hemiplegia and data
was collected based on their inclusion and
exclusion criteria. Ethical clearance was
taken from the ethical committee of the
college. The nature of the study was
explained and return consent was taken from
the parents prior to the study.

1. INCLUSION CRITERIA:
2. Spastic hemiplegics.
3. Both male and female.

4. Age group-4 to 21 years.

5. Children who are able to follow
commands.

6. Manual ability classification system
(level I to level 111)

7. Gross motor function classification

system (level I to level 111)

EXCLUSION CRITERIA:

1. Parents and children not willing to
participate.

2. Auditory,
impairments.

3. Recent fractures.

4. Sensory loss.

5. Musculoskeletal deformity.

visual and  cognitive

PROCEDURE

Functional independence measure for
children (WeeFIM) scale was used to
measures child’s consistent performance in
daily functional skills There are 3 main
domain of this scale (selfcare, cognition,
mobility) It consist of 18 items each, item is
evaluated on 7point.

Bruininks-Oseretsky ~ Test of  Motor
Proficiency Second Edition (BOT-2) scale
for Bilateral coordination and Balance was
done and total score were calculated.BOT-
2(Bilateral coordination) scale measure
child’s coordination in both the hands and
legs. There are 7 subsets with maximum
point score 24. BOT-2 (Balance)measures
the child’s balance. There are 9 subsets with
maximum point score 37.

STATISTICAL ANALYSIS

Data was analyzed using Excel and
GraphPad for windows.

Statistical measure such as mean, standard
deviation (SD), and test of significance were
utilized to analyze the data

Paired t test was used to compare the
difference between pre and post treatment
values of WeeFIM, bot-2 (balance), bot-2
(bilateral coordination). Post treatment
comparison between groups A and B was
done using Unpaired t test and p-value was
kept as <0.05
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Table no. 1: DEMOGRAPHIC CHARACTERISTICS OF SUBJECTS
PARAMETERS INTERVENTION GROUP(n=21) | CONTROL GROUP
(n=21)
AGE 10.380 + 3.106 11.238 +4.288
GENDER M=13 M=14
F=8 F=7
HAND AFFECTED | RIGHT=13 RIGHT=11
LEFT=8 LRFT=10
Table no. 2: PRE AND POST COMPARISON OF WEEFIM SCALE OF GROUP A AND
GROUP A GROUP B
PRE TREATMENT | 48.80952 + 10.74997 | 45 + 8.325104
POST TREATMENT | 56.66667 + 9.640194 | 45.90476 + 8.478825
t value t=10.09, t=2.423
P value <0.05 <0.05
RESULTS Highly significant Highly significant

Table no.3: PRE AND POST COMPARISON OF BOT-2 SCALE (BILATERAL
COORDINATION)

DIFFERENCE

B.

GROUP A GROUP B
PRE TREATMENT | 10.90476 + 3.645611 | 12.7619 + 3.2389
POST TREATMENT | 14.52381 + 4.178744 | 13.33333 + 3.18329
t value t=8.684 t=4.564
p value <0.05 <0.05
RESULTS Highly significant
Table no.4: PRE AND POST COMPARISON OF BOT-2 SCALE(BALANCE)
GROUP A GROUP B
PRE TREATMENT 11.61905 +5.435772 | 12 + 3.577709
POST TREATMENT | 16.42857 + 6.492853 | 12.28571+3.164
t value t=8.604 t=2.034
p value <0.05 <0.05
RESULTS Highly significant Not significant
IN PRE AND POST
RESULTS OF GROUP A AND GROUP Table no.7 BOT-2(BALANCE)
DIFFERENCE
GROUP A | 4.809524 + 2.188487
Table no. 5: WEEFIM SCALE GROUP B | 0.38095 + 0.58959+
P VALUE | <0.05
DIFFERENCE T VALUE | t=7.721
GROUP A | 7.52381 + 3.435113 RESULT H|gh|y Significant
GROUP B | 0.71429 +0.56061
P VALUE | <0.05
T VALUE | t=8.943 RESULT
RESULT | Highly significant 42 Subjects were divided into two groups.

Table no.6: BOT-2(BILATERAL

COORDINATION

Group

A was given HABIT along with

conventional therapy and Group B received

DIFFERENCE

GROUP A

3.66667 + 1.92217

GROUP B

0.714286 + 0.717137

P VALUE

<0.05

T VALUE

t=6.725

RESULT

Highly significant

only conventional therapy.

The pre and post data within group analysis
using paired t test revealed a statistically
significant (<0.05) difference among both
the groups test scores.
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The mean value of post treatment in WeeFIM
scale in Group A is more than Group B
indicating more improvement in functional
independence in Group A than Group B

The mean value of post treatment in bot-
2(bilateral coordination) and bot-2(balance)
scale in Group A is more than Group B
indicating more improvement in
coordination and balance (postural control)
in Group A than Group B

DISCUSSION
The objective of the study was to study the
effect of functional independence and
postural control in children with spastic
hemiplegic cerebral palsy using Hand Arm
Bimanual Intensive Therapy.
The development of many motor milestones
such as reaching and locomotion depends to
a large degree on the coordination between
posture and goal-directed behaviors. Two
separate research areas - one on how we
anticipate posture and another on how stable
posture affects reaching, suggest that posture
starts to play a role in purposeful movements
early in infancy.
Habit works on principle of motor learning
and neuroplasticity.
Neuroplasticity is brain's ability to
reorganize itself by forming new neural
connections throughout life. It allows the
brain to adapt to changes, learn new
information, and recover from injuries.
Bimanual exercise has shown to have direct
effect on promoting cortical neural plasticity.
Founded on behavioral and neuroplasticity
mechanism bilateral movement training has
shown great progress in manual control.
Hand arm bimanual intensive therapy
(HABIT) can have significant effects on the
brain, particularly in promoting
neuroplasticity. By engaging in intensive,
coordinated movements with both hands, this
therapy stimulates various regions of the
brain involved in motor control, sensory
processing, and coordination
1. Motor Cortex Changes: HABIT can lead
to changes in the motor cortex, the area
of the brain responsible for voluntary

movement. This therapy promotes the
activation of neurons in the motor cortex,
potentially leading to the formation of
new neural connections and improved
motor function.

2. Sensorimotor  Integration:  HABIT
involves the integration of sensory
information with motor output. This
process can enhance the connectivity
between sensory areas and motor areas of
the brain, improving coordination and
motor planning.

3. Cortical Reorganization: which means,
preserved brain tissue taking on a new
functional role. Intensive therapy can
trigger cortical reorganization, where the
brain reallocates resources to support the
areas involved in the therapy.

4. Functional Improvement: As a result of
these neural changes, individuals
undergoing HABIT may experience
improvements in  motor  function,
strength, coordination, and overall
movement ability.

All the 42 subjects included in the study were

assessed and divided into two groups

A(intervention) and group B(control) and

were given the treatment. The individuals

showed statistically significant improve in
functional independence and postural control
in 4 weeks of HABIT.

According to the study results, the statistical

reading of the data shows that there was

improved functional independence and

postural control and effect is seen in group A

than B.

CONCLUSION

The study concludes that hand arm bimanual
intensive therapy (HABIT) along with
conventional therapy is more effective to
obtain functional independence and postural
control in children with spastic hemiplegic
cerebral palsy.

LIMITATION
* No proper treatment protocol for HABIT
is available.

* Limited number of samples.
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Less duration of training period.
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