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Abstract  
Background: Disorders of the spine, such as scoliosis, kyposis, and lordosis, are often complained about by many 
people. Currently, disorders of the spine are not only limited to adults and the elderly. They can also affect 
children and adolescents, where the prevalence of  adolescent idiopathic scoliosis in the world ranges from 0.47%  
to 5.2%. The spine has a crucial role in human movement activities, playing a role as a support and enforcer of 
the body. In this regard, appropriate intervention for people with scoliosis is very important to be carried out. 
Objective: To find out how effective core stabilization and schroth exercise are at reducing pain in scoliosis in 
adolescents aged 13-15 years. Research Method: The type of research used is quasi-experimental research with 
a pre-test and post test two-group design. Results: After 4 weeks of intervention with a frequency of two times a 
week, there was a significant reduction in scoliosis pain in adolescents. Both models of exercise core stabilization 
and schroth exercise – are  equally effective. Suggestion: The researcher is expected to expand this research by 
increasing the number of samples and extending the duration of the study.  
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1. Introduction  

The spine has a crucial role in human movement activities. It plays a role as a support and enforcer 
of the body. The task of the spine is very heavy because, in addition to serving as a support for the body, 
it also has to bear about two-thirds of the total body weight. Disorders of the spine, such as scoliosis, 
kyphosis, and lordosis, are often complaints experienced by many people. It is important to note that 
disorders of the spine are not only in adults and the elderly, but can also be in groups of children and 
adolescents, making them vulnerable to posture problems related to the spine (Dwi Setiyawati & 
Hendrawan, 2020) . Scoliosis currently does not only occur in adults and the elderly. The incidence rate 
of scoliosis is quite high also among adolescents. Data shows that the prevalence of adolescent 
idiopathic scoliosis in the world ranges from 0.47% to 5.2%. The ratio of girls to boys ranges from 1.5:1 
to 3:1 and increases substantially with age. (Konieczny et al., 2013). In Indonesia, the prevalence of 
cases is around 4-4.5% of adolescents affected by idiopathic scoliosis (Choudhry et al., 2016). The 
incidence rate of adolescent idiopathic scoliosis in Surabaya is estimated to be around 2.93%, with a 
ratio of 4.7:1 between women and men (Komang-Agung et al., 2017). The incidence of scoliosis in 
private schools is higher, at around 2.5%, while in public schools it is only around 0.5% (Nabilah et al., 
2022).  

One of the reasons for the high incidence rate in adolescents is, that during the growth period, the 
skeleton grows faster than muscles, making the spine more susceptible to various factors, such as injury, 
lifestyle, and abnormal posture (Negrini et al., 2018). The gradual rate of scoliosis development can be 
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seen at the age of 10-12 years or the last year before menarche with an increase in the angle of 10-15 
degrees per year (Baedlowi, 2015). Juvenile idiopathic scoliosis is defined as a lateral curvature of the 
spine (Cobb Angle) of at least >10 degrees, in the absence of congenital abnormalities or underlying 
neuromuscular disorders (Kuznia et al., 2020). The initial symptoms of scoliosis do not show obvious 
physical signs. However, when the severity increases to moderate or even severe, physical symptoms 
begin to appear, including shoulder asymmetry, a body that looks tilted to one side, one hip is more 
prominent, the scapula appears more prominent on one side. In addition to these physical changes, 
people with scoliosis also experience several symptoms, such as pain, fatigue when sitting or standing 
for long periods of time, imbalance between the shoulders or feeling that one shoulder is higher than 
the other (Nabilah et al., 2022).   

One of the problems that is very disturbing in people with scoliosis is the pain that arises. Although 
scoliosis was previously thought to be painless, some studies have shown that individuals with scoliosis 
have a higher risk of developing back pain (Balagué & Pellisé, 2016). The severity of pain in juvenile 
idiopathic scoliosis is often reported with moderate to severe intensity (Théroux et al., 2015), and the 
most frequent location of pain is in the thoracolumbal region (Théroux et al., 2017). Factors that affect 
pain include age, body mass index, cobb angle, curve type, appearance, and mental health (Lau et al., 
2023). Epidemiological studies and natural history show that back pain is more frequent, severe, and 
longer in duration in AIS than in adolescents without AIS (An et al., 2023) .  

Inappropriate treatment of scoliosis can lead to serious deformities in the structure of the spine, 
chest, and back, which can disrupt the body's biomechanical mechanisms, limit lung capacity, and 
reduce a person's physical ability, productivity, and quality of life (Negrini et al., 2018). Therefore, it is 
important to consider appropriate treatment in the early stages, especially during the growth period, i.e. 
during puberty, to prevent the development of scoliosis (Schreiber et al., 2016). Non-surgical scoliosis 
interventions include preventing or reducing the development of curvature during puberty, reducing or 
treating respiratory distress, reducing or treating back pain, and improving the patient's appearance with 
posture corrections (Negrini et al., 2018). One of the non-surgical interventions that can be done in 
patients with scoliosis is by providing exercise to reduce the pain caused. Physiotherapy is a form of 
health service aimed at individuals and/or groups to develop, maintain and restore movement and body 
functions throughout the life cycle by using manual handling, improvement of movement, equipment 
(physical, electrotherapeutic and mechanical) functional training and communication (Permenkes No. 
80, 2013:3).  

Core  stabilization is a method that involves training local core muscles (transverse, multifidus and 
diaphragm muscles) in a static position to global muscle stability training (internal and external oblique 
abdominal muscles). The mechanism of core stabilization in lowering pain by improving body balance 
and reducing postural asymmetry, so that the core muscles limit compression (pressure), distortion 
(shift), and spinal rotation (Dimitrijević et al., 2022).  Schroth exercise is defined as a method that 
involves sensorimotor, postural, and breathing exercises with the aim of realigning posture naturally, 
controlling posture stability in static and dynamic states, reducing pain, and maintaining spinal stability 
(Schreiber et al., 2016). The mechanism of schroth exercise lowers pain by focusing on improving the 
balance of the muscles of the trunk including the abdominal muscles, paraspinal muscles, iliacus 
muscles, quadratus lumborum muscles, latissimus dorsi muscles, and so on. This exercise program 
encourages exercise specifically to reduce spinal pain and increase spinal muscle strength (Jokar & 
Mostamand, 2018). The purpose of this study is to find out how effective core stabilization and schroth 
exercise are in reducing pain in adolescent scoliosis patients aged 13-15 years. 

 

2. Research Method 
This research refers to a quantitative approach. The type of research used in this study is quasi-

experimental research with a pre-test and post-test design of two groups. This study aims to find out 
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whether there is an effect of core stabilization and schroth exercise on pain reduction in scoliosis aged 
13-15 years. This study used two treatment groups : treatmen group 1 was given  core stabilization and 
treatment group 2 was given schroth exercise. This research has received an ethical test with number 
3300/KEP-UNISA/XII/2023. 

 
3. Results and Discussion 
3.1. Respondent Characteristics 

Table 1.  Sample Characteristic by Age 

Age 
Group 1  Group 2  

Frequency % Frequency % 
13 years  3 15,0 3 15,0 
14 years 3 15,0 3 15,0 
15 years  4 20,0 4 20,0 

Total  10 50,0 10 50,0 
 
Table 1 explains the respondents based on the age characteristics. In all treatment groups, the 

highest number was at the age of 15 years at 20% in both the treatment group and the control group. 
The gradual rate of scoliosis development can be seen at the age of 10-12 years or the last year before 
menarche with an increase in the angle of 10-15 degrees per year (Baedlowi, 2015). In adolescence 
between 13-15 years old, there is a very rapid growth of the body, especially in the spine. This 
unbalanced growth process can lead to spinal misalignment and trigger the onset of scoliosis. The 
prevalence of scoliosis is higher during the years of puberty or increases with age (Hengwei et al., 
(2016).  

Table 2.  Sample Characteristic by Body Mass Index (BMI) 
Body Mass 

Index  
(BMI) 

Group 1  Group 2  
Frequency % Frequency % 

Thin  
<18,5 

4 20,0 2 10,0 

Normal  
18,5 – 24,9 

5 25,0 7 35,0 

Obese  
25 – 29,9  

0 0 1 5,0 

Obese  
>30 

1 5,0 0 0 

Total  10 50,0 10 50,0 
 
Table 2 describes the respondents based on the characteristics of Body Mass Index. Base on the 

table, it was found that in all groups, most of the respondents had a normal body mass index, which was 
25% in group I and 35% in group II. Body Mass Index is one of the triggering factors for scoliosis, 
especially in people with abnormal BMI such as being too thin or too obese. However, some studies 
have stated that Body Mass Index does not significantly affect the incidence of Scoliosis (Eufrasia Victa 
Swastika Anggriasti & Maria Regina Rachmawati, 2016) , Dou et al., (2023).  BMI as an anthropometric 
variable may still play a role, but it is not statistically proven in research. Other factors such as physical 
activity are more dominant in influencing the incidence of scoliosis than BMI according to the results 
of the study.   

3.2. Effectiveness of Core Stabilization on Pain in People with Scoliosis 

Table 3.  Hypothesis Test 1 
Sample n Mean  + SD  p 
Group 1 10 2.600 + 0,699 0,000 
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Based on the results of the analysis test, as shown in the above table, core stabilization was effective 
in reducing pain in scoliosis patients.  This is in line with the research of Gür et al.(2017), which stated 
that core stabilization has an effect on reducing pain in adolescent idiopathic scoliosis. The mechanism 
of core stabilization in reducing pain in juvenile idiopathic scoliosis (AIS), involves core stabilization 
training to improve the strength and stability of global and local muscles around the spine. In the study, 
core stabilization training was found to improve the SRS-22 pain domain, which suggests that 
stabilization training improves global muscles and their ability to balance the load on the body. In 
addition, stabilization training also develops the ability of local muscles to maintain strength control 
within the spine. With pain-free movements gained through core stabilization training, individuals can 
gain the confidence to use their spine for physical activity and improve their quality of life. This is also 
in line with the research of Yagci & Yakut, (2019) which states that core stabilization is superior in pain 
reduction compared to other treatments. Core stabilization exercises develop the ability of the core 
muscles to restore dynamic control of external and internal forces in the spine and improve spinal 
stability. This can reduce the load and pressure on the muscles and joints, so it can reduce pain. 

3.3. Effectiveness of Schroth Exercise on pain in scoliosis patients 

Table 3.  Hypothesis Test 1 

Sample n Mean  + SD  p 
Group 2 10 2.800 + 0,632 0,000 

 
Based on the results of the analysis test as shown in table 4, core stabilization is effective in 

reducing pain in scoliosis patients. This is in line with the research of Fatih izzulhaq et al., (2022) which 
stated the results of the journal's research, that schroth exercise has an effect on reducing pain. Schroth 
Exercise works to curve or reposition the spine back to a more normal position so that it has an effect 
on posture improvement. Schroth exercise aims to rotate, lengthen, and stabilize the spine in a three-
dimensional plane, which can reduce the load and pressure on muscles and joints, thereby reducing 
pain. In addition, there was an improvement in functional items and self-image after the schroth 
exercise. 

This is not also different with the research of H. J. Lee et al., (2016) which showed the benefits of 
schroth exercise on pain reduction with idioaptic scoliosis. The Schroth method works to improve 
posture by straightening, derotating, and deflecting the spine. The Schroth method also provides 
sensorimotor and kinesthetic stimulation to correct abnormal breathing patterns in scoliosis patients. 
The active holding emphasized in the Schroth method aims to obtain mobility and stability again. The 
repetitive exercise component provides continuous visual feedback on correct posture. It can be 
concluded that the pain reduction mechanism occurs due to improved posture, body mechanics, muscle 
and spine stability, as well as awareness of normal posture after the administration of the Schroth 
method intervention with emphasis on active grip. 

3.4.  Difference between core stabilization and  schroth exercise effectiveness tests on 
scoliosis pain  

Table 4.  Hypothesis Test III 
Sample Group I Group II p   

Post VAS 
Group I & 
Group 2 

Mean SD Mean SD p 
2,30 0,675 2,20 0,789 0,635 

  

The results of the statistical test in Table 4 is clearly that in the treatment group, core stabilization 
and schroth exercise are equally effective in reducing pain in scoliosis patients.  This is in line with the 
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research of Dimitrijević et al., (2022) which showed that core stabilization and schroth exercise had no 
difference in influence between the two. Both the Schroth method and core stabilization exercises 
showed positive effects in reducing Cobb angle, limb rotation angle, and improving the quality of life 
of idiopathic scoliosis patients. This suggests that both types of interventions are beneficial for the 
management of scoliosis. No significant difference was found between the influence of Schroth's 
method and core stabilization exercises. Although the analysis of the subgroups showed the Schroth 
method was more effective, the difference was not large enough to be considered statistically different.  

This is also similar with the research of Siolimbona & Irfan, (2021) which showed that there was 
no difference in the effect of core stabilization and schroth exercise on adolescent idiopathic scoliosis. 
In this case, both core stabilization and schroth exercise both focus on training posture stabilization 
muscles because of their similar training goals and principles. The population, duration and intensity 
given to both groups were similar enough that the effects obtained were almost the same. So there is no 
significant difference between the two methods. 

4.    Conclusion 
After 4 weeks of intervention with a frequency of two times a week, there was a significant 

reduction in scoliosis pain in adolescents. Both exercise models core stabilization and schroth exercise 
are equally effective in reducing pain in scoliosis patients. However, this exercise needs to be further 
studied whether it can permanently and continuously relieve pain or not.  It is hoped that the next 
researchers can expand their research by increasing the number of samples and extending the duration 
of the research. 
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