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   ABSTRACT 

 
Background: Scoliosis is a spinal deformity 
that often occurs in adolescents with a preva-
lence of 0.47% -5.2% worldwide. The preva-
lence of scoliosis in Asia was about 2.25% of the 
population. In Surabaya, Indonesia, 6.37% of 
students from 784 schools who conducted sco-
liosis screening tests positively had scoliosis. In 
addition, 9 out of 300 students in Surakarta 
positively had scoliosis. This study aimed to 
estimate the effect of using scoliosis orthosis in 
reducingcobb angle in scoliosis patients by 
conducting a meta-analysis on theseveral 
similar articles. 
Subjects and Method: This study used a 
meta-analysis by systematically reviewing the 
several similar articles from PubMed, 
ScienceDirect, and Google Scholar. The key-
words were "scoliosis" AND "scoliosis orthosis" 
OR "scoliosis brace" AND "cobb angle" OR 
"curve" AND "randomized control trial". The 
intervention was the use of a scoliosis orthosis 
with a comparison of non-scoliosis orthosis and 
the scoliosis patients as the study subjects. The 
outcome of the study was a reduction of cobb 
angle. The included articles were full-text 

articles with a randomized controlled trial 
design that showed the effect size (mean and 
standard deviations). The articles were collect-
ed using PRISMA flow diagrams and analyzed 
using the Review Manager 5.3 application. 
Results: Based on a meta-analysis result of 9 
randomized controlled trial articles from the 
United States, Canada, Germany, Sweden, 
Denmark, Poland, and Hong Kong, scoliosis 
orthosis reduced cobb angle in scoliosis pati-
ents (SMD= -0.67; 95% CI= -1.02 to -0.33; p 
<0.001). The heterogeneity I2=75%. 
Conclusion: Scoliosis orthosis affects the 
reduction of cobb angle in scoliosis patients. 
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BACKGROUND 

Scoliosis is a spinal deformity characterized 

by lateral curvature followed by rotation. In 

general, scoliosis occurs in children or ado-

lescents. Several factors are affecting the 

occurrence and development of scoliosis in 

adolescence, especially infemales. Factors 

that can be used to assess the development 

of scoliosis in adolescence are growth 

potential, skeletal maturity, curve size, and 

curve location (Pelealu et al., 2014). 

Scoliosis is a spinal deformity that 

often occurs in adolescents with a preva-

lence of 0.47%-5.2% worldwide (Konieczny, 

2013). The prevalence of scoliosis in Malay-

sia, Asia, was about 2.25% of the population 
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(Deepak et al., 2017). In Surabaya, Indo-

nesia, 6.37% of students from 784 schools 

who conducted scoliosis screening tests 

positively had scoliosis (Suryaningrat et al., 

2017). In Surakarta, 9 out of 300 students 

in Surabaya positively had scoliosis (Diana, 

2017). 

Scoliosis is mostly experienced in chil-

dren aged 10-16 years. There is the same 

ratio of adolescent females and males with 

small curves under 10o. The progression of 

increasing cobb angle of scoliosis that 

occurs in adolescent females is faster than 

in adolescent males. Therefore, adolescent 

females need more medical intervention. 

The prevalence of cobb angle greater than 

30o was about 0.2%. In addition, the 

prevalence of cobb angle greater than 40o 

was around 0.1% (Harawy et al., 2019). 

In adolescent female with scoliosis, 

the risk of progression with a cobb angle of 

20o-29oat the thoracic level and skeletal 

maturity of 0-1 was 68%. It decreased by 

23% when the patient had 2 to 4 skeletal 

maturity. Cobb angle/scoliosis curve with 

the peak curve above the thoraciclevel of 12 

had a higher risk in progressivity than 

scoliosis curve which had the peak curve at 

the lumbar level (Kuroki, 2018). Curve at 

the thoracic level that was greater than 50o 

and curve at the lumbar level that was 

greater than 30ocould increase by 1oeach 

year (Weinstein et al., 2013). 

6 to 12 months before period is the 

peak bone growth in adolescent females. In 

adolescent males, bone growth correlates 

with cartilage closure. The degree of scolio-

sis curve/cobb angle in scoliosis patients 

can increase and develop more in adult-

hood. The progression of the cobb angle 

will increase more if there is no medical 

treatment. 15%-20% of the initial causes of 

scoliosis were not found. In addition, 80% 

of the causes of structural scoliosis were not 

found. It often occurred in children or 

adolescents (Weinstein et al., 2013). 

The aetiology, prognosis, and medical 

interventions in the scoliosis management 

may vary. However, scoliosis without thera-

py or intervention causes back pain in pati-

ents, especially at peak of the scoliosis 

curve followed by balance disorders, res-

piratory system problems, emotional and 

behavioral disorders, and problems in daily 

life activities. The most common symptom 

of scoliosis is an abnormal curvature of the 

back. It causes pain, decreased quality of 

life and disability, cosmetically disruptive 

deformities, functional impairments, lung 

problems, possible progression in adults, 

and psychological disorders (Pelealu et al., 

2014). 

Several previous studies showed that 

the use of scoliosis orthosis in scoliosis pati-

ents could prevent the progression of the 

scoliosis curve and reduce the scoliosis 

curve/cobb angle compared to scoliosis 

patients who did not use scoliosis orthosis. 

According to Aulisa et al., (2019), 

there was an effect of using a scoliosis 

orthosis with the Lyon brace design in 

scoliosis patients on the decrease of scolio-

sis curve/cobb angle. 60 out of 69 patients 

showed a decrease in cobb angle using the 

Lyon brace. Therefore, it encouraged the 

author to conduct a systematic review and a 

meta-analysis of the study involving the 

effectiveness of using scoliosis orthosis to 

reduce the scoliosis curve/cobb angle in 

scoliosis patients. 

 

SUBJECTS AND METHOD 

1. Study Design 

This study was a systematic and meta ana-

lysis study. The included articles were 

obtained from several databases such as 

PubMed, ScienceDirect, and Google Scho-

lar. The keywords were "scoliosis" AND 

"scoliosis orthosis" OR "scoliosis brace" 
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AND "cobb angle" OR "curve" AND "rando-

mized controlled trial". 

2. Inclusion Criteria 

Theincluded articles were full-text articles 

with a randomized controlled trial (RCT). 

The intervention was the use of a scoliosis 

orthosis with a comparison of non-scoliosis 

orthosis. The study subjects were scoliosis 

patients. The outcome was a cobb angle 

with articles whose study was conducted 

around the world. The cobb angle was<50º. 

3. Exclusion Criteria 

The excluded articles were articles with 

meta-analysis, non-English articles, and 

published before 1990. 

4. Operational Definition of Variables 

The article search was carried out by consi-

dering the eligibility criteria defined using 

the PICO model. The population was scolio-

sis patients. The intervention was the use of 

scoliosis orthosis. The comparison was 

non-scoliosis orthosis. The outcome was 

the reduction of cobb angle. 

Cobb angle was the spinal inclination 

angle in people with scoliosis as measured 

from the top and bottom of the vertebrae 

that formed scoliosis curve. The instrument 

was X-ray with a continuous measurement 

scale. 

Scoliosis orthosis was a tool used out-

side the body. It aimed to correct the spinal 

inclination angle. Instrument: medical re-

cords with categorical measurement scale. 

5. Data Analysis 

The data were processed using Review 

Manager (RevMan 5.3) by calculating the 

standardized mean difference to determine 

the study model that was combined and 

formed the final result of a meta-analysis. 

 

RESULTS 

1. Article selection 

The articles that were searched using the 

database with PRISMA flow diagram is in 

Figure 1. The map of the study area is in 

Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow diagram 

Articles identified through 
database (n= 1833) 

Included articles in a 
systematic review and a meta-

analysis (n= 9) 
 
 

Filtered articles 
(n= 1406) 

Full-text articles that were 
eligible (n= 328) 

Included articles in a 

qualitative synthesis (n= 12) 

Excluded articles (n= 1078) 
Irrelevant titles= 109 
Non-full-text articles= 21 
Non-English articles= 14 
Non-RCT study design= 311 
The intervention was non-OS= 623 

Complete articles excluded with reasons 
(n=316) 
The outcome was notcobb angle =278 
Articles did not mention Mean SD = 38 

Deleted double data (n= 427) 
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Figure 2. Map of the study area of the effect of usingscoliosis 

orthosis in reducing cobb angle in scoliosis patients 

 

1. Forest Plot 

 
 

Figure 3. The forest plot of the effect of using scoliosis orthosis 

in reducing cobb angle in scoliosis patients 

 

Based on the results of the forest plot 

(Figure 3), the use of scoliosis orthosis was 

-0.67 times reduced cobb angle in scoliosis 

patients compared to non-scoliosis orthos-

is. The result was statistically significant 

(p<0.001). The heterogeneity of the data 

was I2=75% so that the distribution of the 

data was heterogeneous (random effect 

model). 

The funnel plot (Figure 3) showed a 

publication bias. It was characterized by 

asymmetry of the right and left plots, with 6 

plots on the right and 3 plots on the left. 

The plot on the left of the graph had a stan-

dard error between 0.2 and 0.6. In addi-

tion, the plot on the right had a standard 

error between 0 and 0.4. Bias also occurred 

from the imbalance between the distances 

between studies, both the right and left of 

the funnel plot. 

4 Study in North America 

4 Study in Europe 

1 Study in Asia 
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2. Funnel Plot 

 
Figure 4. The funnel plotof the effect of using scoliosis orthosis 

in reducing cobb angle in scoliosis patients 
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Table 1. The assessment of the study quality 

Checklist Questions 

Publication 
Author and Year 

Birbaumer et 
al. (1994) 

Coillard et al. 
(2011) 

Danielsson et 
al. (2007) 

Fong et al. 
(2015) 

Did this study discuss a clear study focus? 1 1 1 1 
Was the randomized controlled trial study method suitable for 
answering study questions? 

1 1 1 1 

Were there enough study subjects to establish that the findings were 
not made by chance? 

1 1 1 1 

Were the subjects randomly allocated to the experimental and control 
groups? If not, could this be biased? 

1 1 1 1 

Were the inclusion/exclusion criteria used? 1 1 1 1 
Were the two groups comparable at the beginning of this study? 1 1 1 1 
Were objective and unbiased outcome criteria used? 1 1 1 1 
Were objective and validated measurement methods used to measure 
the results? If not, were the results scored by someone who did not 
know the group assignment (i.e. was blinding done on the 
assessment)? 

1 1 1 1 

Was the effect size practically relevant? 1 1 1 1 
How precise was the estimated effect? Was there a confidence interval? 1 1 1 1 
Could there be confounding factors that have not been considered? 1 1 1 1 
Were the results applicable to your study? 1 1 1 1 
Total 12 12 12 12 

Note: Yes= 1, No= 0 
 

 

 

 

 

 

www.theijmed.com  
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Table 2. The assessment of the study quality 

Checklist Questions 

Publication   
Author and Year  

Goldberg et 
al. (1993) 

Pham et al. 
(2008) 

Plewka et 
al. (2013) 

Weinstein 
et al. (2013) 

Weimann et 
al. (2014) 

Did this study discuss a clear study focus? 1 1 1 1 1 
Was the randomized controlled trial study method suitable 
for answering study questions? 

1 1 1 1 1 

Were there enough study subjects to establish that the 
findings were not made by chance? 

1 1 1 1 1 

Were the subjects randomly allocated to the experimental and 
control groups? If not, could this be biased? 

1 1 1 1 1 

Were the inclusion/exclusion criteria used? 1 1 1 1 1 
Were the two groups comparable at the beginning of this 
study? 

1 1 1 1 1 

Were objective and unbiased outcome criteria used? 1 1 1 1 1 
Were objective and validated measurement methods used to 
measure the results? If not, were the results scored by 
someone who did not know the group assignment (i.e. was 
blinding done on the assessment)? 

1 1 1 1 1 

Was the effect size practically relevant? 1 1 1 1 1 
How precise was the estimated effect? Was there a confidence 
interval? 

1 1 1 1 1 

Could there be confounding factors that have not been 
considered? 

1 1 1 1 1 

Were the results applicable to your study? 1 1 1 1 1 
Total 12 12 12 12 12 

Note: Yes=1, No=0 
 

 

 

 362 



Suprayogi et al./ Scoliosis Orthosis to Reduce Cobb Angle 

www.theijmed.com  363 

Table 3. The description of the primary study included in the meta-analysis 

Author 
(year) 

Country Study 
design 

Sample P 
 

I C O 

Birbaumer et 
al. (1994). 
 
 
 

Germany. Randomized 
Controlled 

Trial. 
 
 

Scoliosis 
orthosis: 22 
Non-scoliosis 
orthosis: 5 
Total : 27 

Scoliosis 
patients aged 
10–14 years 
Cobb angle : 
150-380 

Seeing the effect of using 
scoliosis orthosis in scoliosis 
patients, cobb angle was 
measured after 4-6 months of 
orthotic scoliosis use and 20 
hours daily use. 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Coillard et al. 
(2014). 
 
 

Canada Randomized 
Controlled 

Trial. 
 
 

Scoliosis 
orthosis: 32 
 
Non-scoliosis 
orthosis: 36 
 
Total : 68 

Scoliosis 
patients aged 
10 – 14 years 
 
Cobb angle : 
150-300 
Riser sign : 0-2 

Seeing the effect of using 
scoliosis orthosis in scoliosis 
patients, the cobb angle was 
measured after 5 years of 
using scoliosis orthosis. 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Danielsson et 
al. (2007). 
 

Sweden Randomized 
Controlled 

Trial. 
 
 

Scoliosis 
orthosis: 41 
Non-scoliosis 
orthosis: 65 
Total : 106 

Scoliosis 
patients aged 
10 – 15 years 
Cobb angle : 
250-350 
Riser sign : 0-4 

Seeing the effects of using 
scoliosis orthosis in scoliosis 
patients, 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Fong et al. 
(2015). 
 

China Randomized 
Controlled 

Trial. 
 
 

Scoliosis 
orthosis: 18 
Non-scoliosis 
orthosis: 31 
Total : 49 

Scoliosis 
patients aged 
10 – 15 years 
Cobb angle : 
200-300 

Seeing the effect of using 
scoliosis orthosis in scoliosis 
patients, the cobb angle was 
measured after 12 months of 
using scoliosis orthosis. 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Golberg et al. 
(1993). 
 
 

USA Randomized 
Controlled 

Trial. 
 

Scoliosis 
orthosis: 32 
Non-scoliosis 
orthosis: 32 
Total : 64 

Scoliosis 
patients aged 
11 – 15 years. 
Cobb angle : 
150-350. 

Seeing the effect of using a 
scoliosis orthosis (Boston 
brace) in scoliosis patients, 
the cobb angle was measured 
after 12 months of using 
scoliosis orthosis 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Pham et al. Denmark Randomized Scoliosis Scoliosis Seeing the effect of using a Seeing the progress Cobb angle/ 

 www.theijmed.com 
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(2008). 
 
 

Controlled 
Trial. 

 
 

orthosis: 41 
Non-scoliosis 
orthosis: 32 
Total : 73 

patients aged 
11 – 15 years 
Cobb angle : 
200-300. 
Riser sign: 0-3 

scoliosis orthosis (Cheneau 
Brace) in scoliosis patients, 
the cobb angle was measured 
after 6-12 months of using 
scoliosis orthosis. 

of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

scoliosis 
curve 

Plewka et al. 
(2013). 
 
 

Poland Randomized 
Controlled 

Trial. 
 

Scoliosis 
orthosis: 40 
Non-scoliosis 
orthosis: 40 
Total : 80 

The average of 
scoliosis 
patients aged 
12 years 
Cobb angle: 
150-500. 
Riser sign: 0-3 

Seeing the effect of using 
scoliosis orthosis (SpineCor) 
in scoliosis patients, the cobb 
angle was measured after 24 
months of orthotic scoliosis 
use and 20 hours daily use. 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Weinstein et 
al. (2013) 
 
 

USA Randomized 
Controlled 

Trial. 
 

Scoliosis 
orthosis: 52 
Non-scoliosis 
orthosis: 65 
Total : 117 

Scoliosis 
patients aged 
10 – 15 years 
Cobb angle : 
200-400. 
Riser sign: 0-5 

Seeing the effect of using 
scoliosis orthosis in scoliosis 
patients, the cobb angle was 
measured after 6 months of 
scoliosis orthosis use and 18 
hours daily use. 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

Wiemann et 
al. (2014). 

USA Randomized 
Controlled 

Trial. 
 

Scoliosis 
orthosis: 21 
Non-scoliosis 
orthosis: 16 
Total : 37 

Scoliosis pati-
ents aged 11 – 
15 years 
Cobb angle: 
150-250 
Riser sign: 0-2 

Seeing the effect of using 
scoliosis orthosis in scoliosis 
patients, the cobb angle was 
measured after 6 months of 
using scoliosis orthosis 

Seeing the progress 
of the curve of the 
scoliosis patients 
without using 
scoliosis orthosis 

Cobb angle/ 
scoliosis 
curve 

 



Suprayogi et al./ Scoliosis Orthosis to Reduce Cobb Angle 

www.theijmed.com  365 

DISCUSSION 
This systematic review and a meta-analysis 

study discussed the effect of using scoliosis 

orthosis on the reduction of cobb angle in 

scoliosis patients. This study discussed the 

data on the cobb angle which was 

considered important due to the effects that 

came out if further treatment was not given 

immediately. This systematic study and a 

meta-analysis study used studies that have 

controlled for confounding factors. It could 

be seen from the inclusion criteria. 

The estimation of the combined effect 

of scoliosis orthosis in scoliosis patients was 

processed using RevMan 5.3 with the conti-

nuous method. It aimed to analyze the 

effect size or standardized mean difference 

in two groups of bivariate data that had 

been controlled for confounding factors by 

randomization. The results of the 

systematic study and a meta-analysis were 

in the form of a forest plot and a funnel 

plot. The forest plot showed an overview of 

information from each of the studies 

examined in the meta-analysis and the 

estimation of the overall results. The forest 

plot showed visually the amount of 

variation (heterogeneity) among study 

results (Murti, 2018). 

Scoliosis was a spinal curvature to the 

lateral >10 degrees. Scoliosis was a spinal 

disorder that made the spine to bend to the 

left or right side. It was crooked and 

protruded. It could be seen clearly from the 

back. This disease was also difficult to 

recognize unless the patients grew up 

(Putra and Trifani, 2020). 

80% of scoliosis cases in the world 

were idiopathic. The prevalence of 

diopathic scoliosis with a curve of more 

than 10 degrees was 0.5-3 per 100 children 

and adolescents. The prevalence on a curve 

of more than 30 degrees was 1.5-3 per 1000 

population. Around 4% of all children aged 

10-14 years had scoliosis. 40-60% of them 

were female. Scoliosis was more common 

occurred twice in adolescent females than 

adolescent males (Putra and Trifani, 2020). 

One of the interventions for scoliosis 

patients was scoliosis orthosis. The use of 

scoliosis orthosis in scoliosis patients aimed 

to control the spinal curvature until the 

bone was permanently mature. The use of 

scoliosis orthosis was an effort to modify 

the mechanical shape and control the 

development of curves in the spinal 

curvature by applying certain pressure 

points to the torso (Kuroki, 2018). 

Scoliosis orthosis could prevent pro-

gressivity and reduce the degree of cobb 

angle in scoliosis patients because the 

correction system used a 3 point pressure 

mechanism. The 3 point pressure 

mechanism worked by applying pressure to 

the peak of the spinal curve that was 

crooked according to the patient's needs 

and ability to endure pain. To get maximum 

results, scoliosis patients must adhere to 

use a scoliosis orthosis for 8-23 hours every 

day (Lusini et al., 2014). 

The results of a meta-analysis of 9 

articles regarding the effect of using 

scoliosis orthosis on reducing cobb angle in 

scoliosis patients were summarized in a 

forest plot. The forest plot in Figure 3 

shows that scoliosis orthosis reduced -0.67 

times the degree of cobb angle compared to 

non-scoliosis orthosis (SMD=-0.67; 

95%CI= -1.02 to -0.33; p<0.001). The 

heterogeneity of the data showed that 

I2=75%. It indicated a heterogeneous 

distribution of the data. Therefore, the 

analysis used a random effect model. 

Based on the result of this study, scoliosis 

orthosis can reduce the cobb angle in 

scoliosis patients and it is statistically 

significant. 
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