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ABSTRACT

Characteristics of hand function in children with hemiplegia include poor grasping
and reaching, slow speed, lack of fine motor skills, and spasticity. Action observation therapy is one
intervention method to improve upper limb function in hemiplegic children. According to the increase in
home-based programs in the rehabilitation of cerebral palsy. This study investigates the effect of action
observation on the bimanual function of children with cerebral palsy aged 3 to 5 years through home-
based treatment.

[VETELE This study was conducted as a randomized clinical trial in which 40 children with unilateral
cerebral palsy aged 3 to 5 years were selected as available and randomly divided into two control and
intervention groups. Bimanual function was measured with ABILHAND-Kids. Children in the intervention
group received five 30-min sessions per week for 4 weeks of action observation treatment in the
home environment by the parent and under the supervision of the researcher, and the control group
received no other intervention in addition to the usual occupational therapy interventions (Bobath
neurodevelopmental therapy and individual occupational therapy). The assessments were conducted in
3 stages (before the intervention, immediately after the intervention, and 2 weeks after the intervention).
The Wilcoxon test and repeated measures were used to analyze the results.

ST After the intervention, the bimanual function of children in the intervention group increased
significantly compared to the control group (P<0.001). These results were sustained during the follow-up

period.
¢ [THENERT The intervention based on action observation, especially in the home environment and under
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Introduction

haracteristics of hand function in children
with hemiplegia include poor grasping
and reaching, slow speed, lack of fine
motor skills, and spasticity. Many inter-
vention methods target the lack of upper limb function
in children with hemiplegia. Imitative activities play an
important role in human development because, through
imitation, human cognitive and perceptual abilities grow
and lead to efficient learning and development of motor
skills. Observing actions performed by others activates
the same neural structures in the observer that are respon-
sible for the actual execution of those actions. Areas that
have this feature are defined as the mirror neuron system.
Action observation therapy uses this neurophysiological
mechanism to recover from motor impairments. During a
typical session, patients observe a daily activity and then
perform it. Children with hemiplegia show problems in
motor representation and motor planning. These problems
can be affected by action observation, a new therapeutic
approach aimed at activating the mirror neuron system.
One of the trends in the treatment approaches of children
with hemiplegia is to increase the caregiver’s participa-
tion in providing services. According to the increase in
home-based programs in the rehabilitation of cerebral
palsy, we investigated the effect of action observation
on the bimanual function of children with cerebral palsy
aged 3 to 5 years in the form of home-based treatment.

Methods

This study was conducted as a randomized clinical trial
in which 40 children with unilateral cerebral palsy aged 3
to 5 years were selected as available and randomly divid-
ed into a control and an intervention group. The inclusion
criteria were as follows:

1. Aged between 3 and 5 years,

2. Confirmed diagnosis of unilateral CP,

3. The modified Ashworth scale score <2,

4.1Q score of at least 70 based on the Sparkle questionnaire,

5. The maximum miniMACS score 3 for participants under
4 years of age and the maximum MACS score 3 for partici-
pants over 4 years of age,

6. Ability to understand the assessor’s instructions,
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7. Absence of vision and hearing problems,

8. Not receiving intervention other than routine occupa-
tional therapy treatments.

The exclusion criteria included Botox injections and
seizures during the intervention period. After collecting
the demographic information of the participants, their bi-
manual hand function was evaluated using ABILHAND-
Kids. This test was designed in 2004 to assess manual
ability in children with upper limb disorders aged 6 to 15
years and can be used at all levels of the MACS. A quick
test consists of 21 two-handed items covering different
areas of daily life. For each item, the parent is asked to
report the child’s difficulties on a three-level scale: impos-
sible (score 0), difficult (score 1), and easy (score 2). The
score range on this test is from 0 to 42. Children in the
intervention group received five 30-min weekly sessions
for 4 weeks of action observation therapy at home under
the supervision of the researcher, and the control group
received no other intervention in addition to the usual oc-
cupational therapy interventions (Bobath neurodevelop-
mental therapy and individual occupational therapy).

The framework of each activity and the required tools
were determined by the researcher. At the appropriate time,
the parent should perform the activities that include targeted
daily one-handed or two-handed activities from simple to
complex within the said framework for 3 min for the child.
Then, for 3 min, the child practices the activity with the
help and guidance of the caregiver, and then the child is
given 3 min to imitate the activity. Children in the control
group continue regular interventions. Each child was evalu-
ated three times, before the intervention (T0), immediately
after the intervention (T1), and a month after the interven-
tion (T2). After data collection, the Wilcoxon test was used
to analyze nonparametric variables, and the repeated mea-
sures test was used to analyze parametric variables.

Results

In the intervention and control groups, before and after
the treatment, there was an increase in the mean score, but
this increase was greater in the intervention group than
in the control group. Comparing before and after in the
intervention group shows a significant difference. The
results showed that after the intervention, the bimanual
function of children in the intervention group increased
significantly compared to the control group (P<0.001).
These results were sustained during the follow-up period
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Conclusion

The present study showed that the intervention based on
action observation, especially in the home environment
and under the supervision of parents, had positive and
significant effects in improving the upper limb function
of cerebral palsy hemiplegic children in the age range of
3 to 5 years. The results showed the effect of this method
in improving motor skills in the intervention group. These
findings emphasize the importance of developing rehabil-
itation interventions based on action observation in home
environments with the help of parents, and suggest that
future research investigate the long-term effects and com-
bine these types of interventions with other treatments.
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9. Shapiro-Wilk Test
10. Wilcoxon signed-rank test
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