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Abstract

This research aims to analyze the addition of bobath exercise with (task-oriented training) on
the balance of Cerebral Palsy children. Research use method Quasi experiment with pre test —
post test two group design involving 44 (66.67%) boys and 22 (33.33%) girls aged 1-7 years.
The research subjects were 66 people divided into two groups randomly. Group I, 33 children
with cerebral palsy, were given Pilates exercises and group Il, 33 children with cerebral palsy,
were given bobath exercises. Treat each child with a dose of 1 time/day, 3 times a week with a
treatment time of 45 minutes for each child for 16 weeks. Held from January to May 2024 at
the Disabled Children's Education Foundation in Makassar City and the Children's Growth and
Development Clinic in Daya Makassar City. Result, in the Bobath group's paired t-test
statistical test for balance, the value was obtained at p=0.002 and for standing balance, the
value was obtained at p=0.083. The bobath exercises group for sitting balance obtained a value
of p = 0.001 and for standing balance obtained a value of p = 0.023. The Independent t-test
statistical test obtained a value of p = 0.039 for sitting balance and standing balance obtained
a value of p = 0.034. Conclusion, Bobath exercises which add task-oriented training to the
sitting balance of children with cerebral palsy are effective in improving the sitting balance of
children with cerebral palsy.
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Introduction

The problem of this research is the disturbance of sitting and standing balance in children
with cerebral palsy, this occurs due to brain damage during non-progressive growth and
development, resulting in limited daily activities and independence (Fatih Tekin, Erdogan
Kavlak, 2018) due to poor postural control, decreased range of motion in joints and muscle
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contractures (Fatih Tekin, Erdogan Kavlak, 2018) , (Farjoun et al. 2022) , muscle weakness,
changes in nervous control and inadequate body position (Monica et al. 2021) .

Postural control in children with cerebral palsy involves controlling and orienting the
body to achieve balance stability (Guchan Topcu and Tomac, 2020) . Balance is influenced by
the strength of the erector spine and abdominal muscles which uphold and control the trunk
(Belizon-Bravo et al. 2021) ' (Moura et al. 2017) ' if low trunk muscle tone causes balance and
mobility problems (Kim, Lee, and Park 2016). ) 'and if there is limb spasticity in children with
cerebral palsy, it will affect limb movement and hinder the development of standing and
walking independently (Abd-Elfattah et al. 2022a) .

When the trunk is stable, the upper and lower limbs can be used freely for activities,
however children with cerebral palsy show symptoms of hypotonia, weakness of the trunk
muscles, increased muscle tone of the upper and lower extremities, loss or delay of postural
reflexes and loss of body stability so that the child have difficulty sitting, playing in a sitting
position, functional hand movements such as eating and activities of daily living such as sitting
in a wheelchair (Shin et al., 2017)

Around 57% of diagnosed cases of child disability are related to cerebral palsy (Horber
et al. 2020) and 2 and 3 per 1000 births (Tunde Gbonjubola, Garba Muhammad, and Tobi
Elisha 2021) . Approximately 1 in 500 newborns may be affected by cerebral palsy with an
estimated prevalence of 17 million people worldwide establishing it as the most common motor
disability during childhood (Vinolo-Gil et al. 2021) .

At the Makassar City Disabled Children's Education Foundation, the bobath method is
generally used, but the Pilates method has not been implemented. Until now, research
analyzing the differences in the effects of Bobath exercises and Pilates exercises interventions
in children with cerebral palsy is very lacking and the interventions used generally target the
extremities, but trunk disorders are neglected and only a few studies focus on trunk exercises
in the cerebral palsy population. Research on this usually uses games and virtual machines to
train the trunk (Numanoglu Akbas and Kerem Giinel 2019) .

Pilates Exercises are effective in improving balance and gross motor function in
cerebral palsy diplegia (Abd-Elfattah et al. 2022a) , (Sari, Meidian, and Samekto 2016) and
according to AN Dos Santos, SS Serikawa, and NACF Rocha stated that pilates can be
Alternative rehabilitation techniques to increase strength and postural control (dos Santos,
Serikawa, and Rocha 2016) , improve balance and gross motor function in children with
cerebral palsy.

Bobath exercises improve motor function abilities, the level of independence in daily
living activities, and also balance abilities in children with cerebral palsy (KAVLAK et al.
2018) ' (Besios et al. 2018) , also effective in gross motor learning, improving muscle tone,
reflexes and reaction and movement patterns (Trisnowiyanto and Syatibi 2020) .

Task-oriented training is a rehabilitation strategy that emphasizes training on
specific task activities that are relevant to the individual's daily life. This approach focuses on
restoring patient function and independence by practicing required skills in real-life contexts.
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Specific Activities: Involve exercises that are directly related to the activity you want to
improve, such as walking, lifting objects, or moving from a chair to bed. Functional Goal: Has
the goal of improving the patient's function and independence in carrying out daily tasks.
Patients are actively involved in exercise, and training is conducted according to individual
abilities and needs. Exercises are performed in a context similar to real-life situations, so that
patients can transfer the acquired skills to everyday life.

By understanding the differences in the effectiveness of Bobath and Pilates methods with
Bobath Exercise (task-oriented training) on sitting and standing balance in children with
cerebral palsy, it can help physiotherapists determine the appropriate treatment modality and
which will provide the most effective benefits in a rehabilitation program specifically for
cerebral palsy. Therefore, the aim of this study was to analyze the differences in the effects of
Bobath exercises and Pilates exercises with Bobath Exercise (task-oriented training) on sitting
and standing balance in children with cerebral palsy during the 16 week intervention period.

Research Method

This research is a quasi experiment with a pre test — post test two group design with a
period of 16 weeks. All children with cerebral palsy were screened according to the research
subject inclusion criteria, resulting in 66 people. Then they were simply randomly divided into
Pilates exercises and Bobath exercises groups. The inclusion criteria for research subjects are:
a. Cerebral palsy patients aged 1 - 7 years b. Sitting and standing are not balanced and c. Obtain
consent from parents to take part in the research

This research was conducted from February to July 2022. A total of 34 children with
diplegia were at the Disabled Children's Education Foundation in Makassar City and the Child
Growth and Development Clinic in Daya, Makassar City. During this study, no children from
the two research groups dropped out.

Research procedures are carried out starting from:

1. Research administration preparation, namely research ethics, research permits, research
schedule and research materials. This research has received ethical approval from the
Makasar Health Polytechnic Health Research Ethics Commission with Recommendation
for Ethical Approval No. 111 / KEPK-PTKMS / 111 /2022 dated March 31 2022.

2. Pre-test

Sitting balance is measured using the Level sitting scale (Triandari et al. 2018) and standing
using the pediatric balance scale (Franjoine et al. 2022) * (Sharma, Sharma, and Bharadwaj
2018) which is recorded on the measurement blank

3. Implementation of Research

Before applying Pilates exercises and bobath exercises, passive movements of the arms and
legs and trunk mobilization are first given as preliminary exercises. The research subjects
were 34 people divided into two groups randomly. Group |, 17 children with cerebral palsy,
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were given Pilates exercises and group I1, 17 children with cerebral palsy, were given bobath
exercises with (task-oriented training). Treatment for each child was dosed: 1 time/day, 3
times a week with treatment time for each child 45 minutes for 12 Sunday.

4. Implementation of Post tests

After treatment on the research subjects, sitting and standing balance measurements were
taken which were recorded on the measurement blank in accordance with the physiotherapy
examination form used in the Makassar Health Polytechnic Physiotherapy Study Program,
Indonesia.

Data analysis

Analysis and statistical tests were carried out using paired t test and independent t test. The
level of significance for all statistical tests was set at p < 0.05 .

Results
1. Characteristics of research subjects

Table 1: Characteristics of research data

Pilates group (mean + SD) Bobath group (mean + SD) p value

Age (months) 36.5758 + 15.02504 39.4242 + 16.94851 0.463*
Gender

Male 24 (72.73 %) 20 (60.61%)

Female 9 (27.27 %) 13 (39.39%)

*Not significant (Paired T Test)

0.463 is obtained, which means there is no difference in age between the Pilates exercises
and weight exercises groups in the research subjects and the gender of the two intervention
groups is generally male.

2. Sitting and standing balance in the Pilates and Bobath exercises groups

Table 2: Pre-treatment and post-treatment results in the Pilates and Bobath groups

Balance index before treatment after treatment p value

Pilates group
Sitting balance 3.6970 + .95147 4.2727 + 1.15306 0.002*
Standing balance 1.6667 + .47871 .7576 + .50189 0.083** Bobath group
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Sitting balance 3.4242 + 79177 3.7273 + .94448 0.001*
Standing balance 1.4545 + .50565 1.6061+ .60927 0.023*

*Significant **Not significant (Paired T Test)

Table 2 shows that in the Pilates group for sitting balance the value obtained was p=0.002
(p<0.05 ) which means there was a difference before and after the intervention and for
standing balance the value was obtained p=0.083 which means there was no difference in
standing balance before and after treatment. . For the bobath exercises group, the sitting
balance obtained a value of p = 0.001, which means that there was a difference in sitting
balance before and after treatment and for standing balance, the value of p = 0.023 was
obtained, which means it was significant.

3. Balance sitting and standing between groups

Table 3: Results between post treatment in the Pilates and Bobath groups

Balance index Pilates Group Bobath Group p value

After Treatment
Sitting balance 4.2727+1.15306 3.7273+.94448 0.039*
Standing balance 1.7576 + 1.7576 1.6061 + .. 60927 0.034*

* Significant (Independent TTest)

Table 3 results of the Independent T-Test statistical test obtained a value of p=0.039 for
sitting balance, which means there is a significant difference between the Pilates and Bobath
exercises groups in research subjects, while for standing balance, a value of p= 0.034 was
obtained, which means there is a significant difference between Pilates exercises and Bobath
exercises in children. cerebral palsy.

Discussion

This study aims to compare the effects of the Pilates exercises method and the Bobath
exercises method on the sitting and standing balance of children with cerebral palsy. The results
of the study showed a significant improvement in sitting balance after being given pilates
exercises and bobath exercises (table 2). Standing balance was also significant after being given
the bobath, but in Pilates exercises it was not significant for standing balance. The findings of
this study corroborate previous findings by various authors who also concluded that it was no
significant difference in gross motor skills.

Bo bath exercises in children with cerebral palsy improve motor skills, the level of
independence in daily living activities, and balance their abilities, are also effective in gross
motor learning, increasing muscle tone, reflexes and reaction and movement patterns. This
occurs because bobath increases proprioceptive input and reduces spasticity, facilitating normal
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motor development and improving activities of daily living, improving posture and movements
performed with abnormal muscle tone (Kim, Lee, and Park 2016) .

Kavlak, et al. (2018) stated that improving gross motor skills in children with cerebral
palsy affects balance which allows children to walk more comfortably and quickly, using their
limbs better in their daily activitie, because balance is needed to explore and interact with the
environment, and has been described as fundamental to the functional activity of children with
cerebral palsy. In addition bobath can improve motor skills and the development of diplegia
cerebral palsy, and more effective than conventional treatment, another study stated that
bobath-based rehabilitation improved the lying and rolling, sitting, crawling and kneeling, and
standing, walking skills of spastic cerebral palsy children.

The independent T test (Table 3) shows that there is a difference between Pilates and
Bobath exercises on the sitting and standing balance of children with cerebral palsy. The results
of this research are in accordance with research by Labaf et al. (2015) who concluded that
bobath improved the gross motor function of children with cerebral palsy in four dimensions,
namely laying, rolling, sitting, crawling, kneeling, and standing, but walking, running, and
jumping did not improve significantly. Besios et al. (2018) stated that bobath can significantly
increase the excitability of alpha motor neurons in central nervous system disorders. With this
increase, the motor learning process can be formed as well as the process of adaptation and
plasticity in the nerves which can help restore motor activity in cerebral palsy patients.

Fatih Tekin, Erdogan Kavlak et.al, (2018) study states that doctors and researchers
working with diparetic and hemiparetic cerebral palsy should focus more intensively on bobath
programs to improve motor development, postural control skills, balance and functional
independence of daily activities and 8 weeks of postural control and balance training based on
Neurodevelopmental Treatment effectively improved motor function and functional
independence in diparetic and hemiparetic cerebral palsy (Tekin et al., 2018)

In treating children with cerebral palsy, the bobath method provides direct improvements
in equilibrium and righting reactions which will influence normal postural reflex mechanisms
which will be the main support for functional movements. Based on research by Ari1 and Kerem
Gunel (2017), it was concluded that the addition of trunk training with a bobath approach in
children with cerebral palsy affects motor function positively, so it is recommended that
treatment with bobath in people with cerebral palsy be carried out for the right duration and as
early as possible for better recovery.

This research shows that Pilates is effective for sitting balance in children with cerebral
palsy. These results are similar to the statement of R. Sharma, J. Sharma, and V. Bharadwaj
(2018), that Pilates exercises are useful in increasing muscle strength and postural control when
standing in children with cerebral palsy and Pilates exercises help stabilize the spinal segments
by activating the abdominal muscles, increasing joint stability and increasing neuromuscular
efficiency (Panhan et al. 2018) . In addition, Pilates training is more effective in improving
balance and gross motor function in children with diplegic cerebral palsy than conventional
therapy (Abd-Elfattah et al. 2022) , so it can be used as a rehabilitation technique for children
with cerebral palsy who experience mild motor deficits and a low functional level. high,
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especially if the goal is to increase muscle strength and postural strength during standing (Dos
Santos, Serikawa, and Rocha 2016) .

This improvement in sitting balance is achieved because Pilates provides stimulation of
the trunk muscles to maintain the body against gravity by increasing the number of actin and
myosin filaments needed for muscle contraction so that muscle strength can increase to
maintain body alignment. (dos Santos, Serikawa, and Rocha 2016) .

When giving Pilates exercises, proprioceptive input and muscle stimulation influence
trunk muscle strength to maintain balance while sitting upright. Balance is influenced by
visuals and head control so that when doing Pilates you must pay attention to correct alignment.
H. M. Abd-Elfattah et.al. (2022) stated that Pilates exercises combined with certain physical
therapy programs improved gross motor function and balance compared to physical therapy
alone (Abd-Elfattan et al. 2022) and were effective on spinal muscles to increase
neuromuscular efficiency (Panhan et al. 2018) . Apart from that, Pilates has been proven to
increase blood circulation, relax muscles, improve attention, concentration, breathing, sleep
quality and body energy, as well as increase individual endurance (Senturk, Kirmizigil, and
Tuzun 2021) . Ten weeks of Pilates training was effective in improving sensory interaction,
reducing fatigue and balance in multiple sclerosis outpatients (Soysal Tomruk et al. 2016) .

The results of this study were not effective on the standing balance of children with
cerebral palsy. Park and Kim (2017) concluded that Bobath exercises in cerebral palsy for 1
year at a dose of 35 minutes per day, 2-3 times per week were significantly effective in reducing
spasticity but did not improve gross motor function, and other studies stated that rehabilitation
Bobath-based improved lying and rolling, sitting, crawling and kneeling, and standing, walking
skills of spastic cerebral palsy children. Therefore, it is recommended that additional research
time be added to this research to obtain better results on standing balance.

Conclusion

Pilates exercises are effective in improving sitting balance and not effective in improving
standing balance in children with cerebral palsy. Bobath exercises are effective in improving
sitting and standing balance in children with cerebral palsy. There is no difference in
effectiveness between Pilates exercises and Bobath exercises on sitting and standing balance
in children with cerebral palsy.

Acknowledgement

We would like to thank the children, parents and physiotherapists at the Disabled
Children's Education Foundation in Makassar City, Indonesia for their assistance and
cooperation. Thank you to the Director, Deputy Directors 1, 2 and 3 as well as the head of the
Makassar Health Polytechnic Research and Community Service Center. Thank you to Ms. Deb
Gaebler.

673



International Journal of Multidisciplinary Approach Research and Science

Conflict of interest

There is no conflict of interest in this research.

Funding

This research was funded by the Makassar Health Polytechnic, through the selection of health
research assistants from the Health Polytechnic lecturers of the Ministry of Health, Indonesia.

References

Abd-Elfattah, H. M., Galal, D. O. S. M., Aly, M. I. E., Aly, S. M., & Elnegamy, T. E. (2022).
Effect of Pilates Exercises on Standing, Walking, and Balance in Children With Diplegic
Cerebral  Palsy. Annals of Rehabilitation  Medicine, 46(1), 45-52.
https://doi.org/10.5535/arm.21148

Belizon-Bravo, N., Romero-Galisteo, R. P., Cano-Bravo, F., Gonzalez-Medina, G., Pinero-
Pinto, E., & Luque-Moreno, C. (2021). Effects of dynamic suit orthoses on the spatio-
temporal gait parameters in children with cerebral palsy: A systematic review. Children,
8(11). https://doi.org/10.3390/children8111016

Besios, T., Nikolaos, A., Vassilios, G., Giorgos, M., Tzioumakis, Y., & Comoutos, N. (2018).
Effects of the Neurodevelopmental Treatment (NDT) on the Mobility of Children with
Cerebral Palsy. Open Journal of Therapy and Rehabilitation, 06(04), 95-103.
https://doi.org/10.4236/0jtr.2018.64009

dos Santos, A. N., Serikawa, S. S., & Rocha, N. A. C. F. (2016). Pilates improves lower limbs
strength and postural control during quite standing in a child with hemiparetic cerebral
palsy: A case report study. Developmental Neurorehabilitation, 19(4), 226-230.
https://doi.org/10.3109/17518423.2014.947040

Farjoun, N., Mayston, M., Florencio, L. L., Fernandez-De-Las-Pefias, C., & Palacios-Cefia, D.
(2022). Essence of the Bobath concept in the treatment of children with cerebral palsy.
A qualitative study of the experience of Spanish therapists. Physiotherapy Theory and
Practice, 38(1), 151-163. https://doi.org/10.1080/09593985.2020.1725943

Fatih Tekin, Erdogan Kavlakx, U. C. and F. A. (2018). Effectiveness of Neuro-Developmental
Treatment (Bobath Concept) on postural control and balance in Cerebral Palsied children.
Journal of Back and Musculoskeletal Rehabilitation, 31(2), 397-403.
https://doi.org/10.3233/BMR-170813

Franjoine, M. R., Darr, N., Young, B., McCoy, S. W., & LaForme Fiss, A. (2022). Examination
of the effects of age, sex, and motor ability level on balance capabilities in children with
cerebral palsy GMFCS levels I, II, 11l and typical development using the Pediatric
Balance Scale. Developmental Neurorehabilitation, 25(2), 115-124.
https://doi.org/10.1080/17518423.2021.1943033

Gucghan Topcu, Z., & Tomag, H. (2020). The Effectiveness of Massage for Children With
Cerebral Palsy: A Systematic Review. Advances in Mind-Body Medicine, 34(2), 4-13.

674



Differences in the effectiveness of adding Bobath Exercise with (task-oriented training) on
the balance of children with Cerebral Palsy

Horber, V., Fares, A., Platt, M. J., Arnaud, C., Krdgeloh-Mann, I., & Sellier, E. (2020). Severity
of Cerebral Palsy-The Impact of Associated Impairments. Neuropediatrics, 51(2), 120—
128. https://doi.org/10.1055/s-0040-1701669

KAVLAK, E., UNAL, A, TEKIN, F., & ALTUG, F. (2018). Bobath terapisinin serebral
palside denge Uzerindeki etkisi. Cukurova Medical Journal, 43(4), 975-981.
https://doi.org/10.17826/cumj.375565

Kim, M. R., Lee, B. H., & Park, D. S. (2016). Effects of combined Adeli suit and
neurodevelopmental treatment in children with spastic cerebral palsy with gross motor
function classification system levels I and 1. Hong Kong Physiotherapy Journal, 34, 10—
18. https://doi.org/10.1016/].hkpj.2015.09.036

Monica, S., Nayak, A., Joshua, A. M., Mithra, P., Amaravadi, S. K., Misri, Z., & Unnikrishnan,
B. (2021). Relationship between Trunk Position Sense and Trunk Control in Children
with Spastic Cerebral Palsy: A Cross-Sectional Study. Rehabilitation Research and
Practice, 2021. https://doi.org/10.1155/2021/9758640

Moura, R., Andrade, P. M. O., Fontes, P. L. B., Ferreira, F. O., Salvador, L. de S., Carvalho,
M. R. S., & Haase, V. G. (2017). Mini-mental state exam for children (MMC) in children
with hemiplegic cerebral palsy. Dementia e Neuropsychologia, 11(3), 287-296.
https://doi.org/10.1590/1980-57642016dn11-030011

Numanoglu Akbas, A., & Kerem Giinel, M. (2019). Effects of Trunk Training on Trunk, Upper
and Lower Limb Motor Functions in Children with Spastic Cerebral Palsy: A Stratified
Randomized Controlled Trial.  Konuralp Tip  Dergisi, 11, 253-2509.
https://doi.org/10.18521/ktd.453532

Panhan, A. C., Gongalves, M., Eltz, G. D., Villalba, M. M., Cardozo, A. C., & Bérzin, F.
(2018). Neuromuscular efficiency of the multifidus muscle in pilates practitioners and
non-practitioners.  Complementary  Therapies in  Medicine, 40, 61-63.
https://doi.org/10.1016/j.ctim.2018.07.014

Sari, I. M., Meidian, A. C., & Samekto, M. (2016). Perbedaan Neuro Development Treatment
( Ndt ) Dan Pilates Terhadap Kesiembangan Duduk Pada Cerebral. Jurnal Fisioterapi,
1-13.

Senturk, Y., Kirmizigil, B., & Tuzun, E. H. (2021). Effects of clinical Pilates exercises on
cardiovascular endurance and psychosomatic parameters on primary caregivers of
special needs children: A randomized controlled trial. Journal of Back and
Musculoskeletal Rehabilitation, 34(5), 853-864. https://doi.org/10.3233/BMR-191649

Sharma, R., Sharma, J., & Bharadwaj, V. (2018). Evidence Based Review of Physiotherapy
Management of Cerebral Palsy Patients. International Journal of Physiotherapy and
Research, 6(5), 2864-2881. https://doi.org/10.16965/ijpr.2018.166

Shin, J. W., Song, G. Bin, & Ko, J. (2017). The effects of neck and trunk stabilization exercises
on cerebral palsy children’s static and dynamic trunk balance: Case series. Journal of
Physical Therapy Science, 29(4), 771-774. https://doi.org/10.1589/jpts.29.771

Soysal Tomruk, M., Uz, M. Z., Kara, B., & Idiman, E. (2016). Effects of Pilates exercises on
sensory interaction, postural control and fatigue in patients with multiple sclerosis.
Multiple Sclerosis and Related Disorders, 7, 70-73.
https://doi.org/10.1016/j.msard.2016.03.008

675



International Journal of Multidisciplinary Approach Research and Science

Tekin, F., Kavlak, E., Cavlak, U., & Altug, F. (2018). Effectiveness of Neuro-Developmental
Treatment (Bobath Concept) on postural control and balance in Cerebral Palsied children.
Journal of Back and Musculoskeletal Rehabilitation, 31(2), 397-403.
https://doi.org/10.3233/BMR-170813

Triandari, L., Tirtayasa, K., Irfan, M., Wihandani, D. M., Satriyasa, B. K., & Sugijanto. (2018).
Kombinasi Perceptual Motor Program Dan Neurodevelopmental Treatment Lebih Baik
Daripada Treatment Dalam Meningkatkan Kemampuan Duduk the Combination of
Perceptual Motor Program and Neurodevelopmental Treatment Was Better Than the
Combination of Kinesiotap. Sport and Fitness Journal, 6(2), 31-37.

Trisnowiyanto, B., & Syatibi, M. M. (2020). Differences Influence of Aquatic Therapy and
Neuro Developmental Treatment on the Motor Functional Development Ability of
Children With Cerebral Palsy. Jurnal Keperawatan Dan Fisioterapi (Jkf), 2(2), 165-171.
https://doi.org/10.35451/jkf.v2i2.413

Tunde Gbonjubola, Y., Garba Muhammad, D., & Tobi Elisha, A. (2021). Physiotherapy
management of children with cerebral palsy. Adesh University Journal of Medical
Sciences & Research, 3(2), 64-68. https://doi.org/10.25259/aujmsr_29 2021

Vinolo-Gil, M. J., Casado-Fernandez, E., Perez-Cabezas, V., Gonzalez-Medina, G., Martin-
Vega, F. J., & Martin-Valero, R. (2021). Effects of the combination of music therapy and
physiotherapy in the improvement of motor function in cerebral palsy: A challenge for
research. Children, 8(10). https://doi.org/10.3390/children8100868

676



