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ABSTRACT: 

Introduction and purpose: Adolescent idiopathic scoliosis (AIS) is characterized by lateral 

curvature, vertebral rotation, and disruption of physiological curvature of the spine with the 

Cobb angle ≥10°. AIS affects 1-3% of children aged 10-16 years, representing the most 

common form of idiopathic scoliosis. Diagnosis of AIS is by exclusion and can be suspected 

based on Adams forward bend test and scoliometer. Untreated AIS can lead to serious 

consequences, such as progression of the deformity, back pain, reduced respiratory and 

cardiovascular function. The aim of this review is to update overview of conservative treatment 

options. 

 

Description of the state of knowledge: AIS treatment guidelines from the Scoliosis Research 

Society (SRS) and the Scientific Society on Scoliosis Orthopaedic and Rehabilitation Treatment 

(SOSORT) advocate for observation, bracing, or surgery depending on curve severity, with a 

focus on avoiding spinal fusion when possible. Additionally, SOSORT recommends scoliosis-

specific physiotherapy exercises for smaller curves or as an adjunct to bracing. Conservative 

treatment aims to prevent curve progression, manage respiratory and spinal complications, and 

improve quality of life. 

 

Conclusions: AIS can significantly impair the physical and psychosocial well-being of young 

patients, with potential long-term consequences extending into adulthood Individualized 

treatment plans and patient/parent education are crucial for optimal outcomes. Schroth exercises 

are superior to Core Stabilization (CS) exercises in reducing Cobb angle, trunk rotation and 

improving spinal mobility, cosmetic trunk deformities and quality of life. CS exercises are more 

effective in increasing peripheral muscle strength, reducing pain and correcting vertebral 

rotation. 

 

INTRODUCTION 

Adolescent idiopathic scoliosis (AIS) is defined as a three-dimensional structural spinal 

deformity, characterized by lateral curvature, vertebral rotation, and disruption of physiological 

curvature of the spine1–3.  

Diagnosis of AIS is by exclusion and can be suspected based on a clinical examination 

using the Adams forward bend test2. Upon assuming a forward-bent position resembling a dive, 

a patient with scoliosis exhibits a prominent spinal midline deviation, with one side of the back 

noticeably elevated compared to the other. Conversely, a patient without scoliosis maintains a 

straight back alignment in this posture4. A positive test result is indicative of scoliosis, but 

objective measurements using a scoliometer are essential1,2. Cut-off points of 5 degrees 

(sensitivity approximately 100%, specificity 47%) and 7 degrees (sensitivity 83%, specificity 

86%) help determine when imaging is warranted5–7.  

Definitive diagnosis requires spinal posteroanterior radiographs to assess the Cobb angle (≥10°) 

and associated vertebral rotation1,2. 
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AIS, classified under M41.1 in the International Classification of Diseases Revision 10 

(ICD-10)8, affects 1-3% of seemingly healthy children aged 10-16 years, representing the most 

common form of idiopathic scoliosis1. Of those diagnosed, approximately 10% require 

conservative management to control progression and prevent complications, while 0.1-0.3% 

necessitate surgical correction2,9. The two adjectives added to the word scoliosis indicate the 

separation of this disease entity from a larger group of diagnoses2. Idiopathic, because the cause 

of the disorder could not be determined, although AIS has a familial occurrence in 

approximately 30% of patients10. Adolescent refers to the late onset during the intense peri-

pubertal growth phase (S2 and P2 in girls, T2 and P2 in boys on the Tanner scale)2,11. Menarche 

marks the passing of peak growth, gradually reducing the risk of progression. However, in 

adulthood, AIS can worsen due to progressive bony deformity and spinal collapse, especially 

when the Cobb angle exceeds 30°. Experts agree that a Cobb angle exceeding 50° will lead to 

significant health issues and reduced quality of life2. 

In most cases, idiopathic scoliosis manifests as a single spinal deformity, but further 

investigation may reveal other significant subclinical manifestations2. Untreated AIS can lead 

to serious consequences, such as progression of the deformity, back pain, reduced respiratory 

and cardiovascular function and, ultimately, reduced quality of life12–14. Long-term sequelae 

include postural defects, thoracic and shoulder girdle deformities, balance and gait disturbances, 

foot overload and neuromuscular dysfunction15–17. AIS also correlates with lower body mass 

index (BMI) and delayed onset of menarche18,19. A significant proportion of adolescent girls 

with AIS also have lower bone mineral density (BMD), with more than 30% having a Z-score 

of less than -1, suggesting an increased risk of osteoporosis19–21. 

 

AIM 

The primary aim of this review is to provide clinicians with an updated overview of 

conservative treatment options for adolescent idiopathic scoliosis. By summarizing current 

evidence and identifying gaps in knowledge, this review aims to inform clinical decision-

making and guide the development of effective, patient-centered treatment plans for AIS. 

 

MATERIAL AND METHODS 

Database such as Pubmed was used for the literature review with the keywords: scoliosis; OR 

postural defects AND exercise OR physical therapy. Twenty-five were considered for 

inclusion, with publication dates between 2016 and 2024 to ensure relevance to contemporary 

understanding and practice. 

 

DESCRIPTION OF THE STATE OF KNOWLEDGE: 

Early detection of adolescent idiopathic scoliosis is crucial, particularly in asymptomatic 

children and adolescents. During medical examinations, a comprehensive assessment of the 

patient's posture, including alignment of the head, neck, and pelvis, and symmetry of the 

shoulders, shoulder blades, legs, arms, hips, and other body parts, should be conducted10. 

Several clinical signs are associated with AIS. The most prominent is a rib hump, a 

posterior protrusion caused by spinal rotation.  
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Other signs include shoulder asymmetry, torso lean (lateral shift of the body, often 

observed in single-curve scoliosis), and hip asymmetry (apparent leg length discrepancy)10. 

The Society on Scoliosis Orthopedic and Rehabilitation Treatment (SOSORT) 

guidelines recommend screening for AIS in children aged 8-15 years by pediatricians and 

general practitioners using the Adams forward bend test and scoliometer. School-based 

screening programs are also recommended2. To reduce referrals for clinically insignificant 

curvatures and minimize radiation exposure, Leone et al. proposed to use a two-step procedure 

involving initial screening by a physician at school, followed by orthopedic evaluation in 

uncertain cases, is suggested2,22.  

The Scoliosis Research Society (SRS) recommends the following treatment options for 

idiopathic scoliosis: observation with x-rays for patients with a Cobb angle <25°, use of an 

bracing for curvatures of 25°-45° and planned surgery for angles >45°23. Surgical anastomosis 

that causes spinal stiffness should be avoided if possible24,25. In addition, the SOSORT 

guidelines recommend scoliosis-specific physiotherapeutic exercises (PSSE) for smaller 

curvatures and as an adjunct to orthoses2. The main goals of comprehensive conservative 

treatment of idiopathic scoliosis are: 

• Stopping the progression of curvature during adolescence 

• Prevention or treatment of respiratory dysfunction  

• Prevention or treatment of spinal pain syndromes 

• Improving aesthetics through postural correction2,26 

 

DESCRIPTION OF PHYSIOTHERAPEUTIC METHODS: 

• Schroth method: 

Schroth therapy is a specific exercise program for scoliosis. It uses a combination of 

individually tailored postural, sensorimotor, and breathing exercises to comprehensively correct 

the three-dimensional spinal deformity13,27,28. The detailed therapeutic plan includes correction 

of abnormal posture using methods such as external sensory and deep sensory stimulation, 

mirror exercises, isometric exercises, and special rotational angular breathing (RAB) 

techniques13,27–29. The goal of these activities is to lengthen and strengthen asymmetrically 

developed muscles. A key component of the method is learning to self-correct posture. This 

involves actively straightening the spine in three dimensions, resulting in the reduction of 

deformities13,27,28. Through repetitive exercises, in which the physiotherapist's involvement 

gradually decreases, the patient gradually takes control of his own posture, which contributes 

to the long-term effects of the therapy13,27,30. 

According to Wang et al., Schroth therapy is often combined with techniques such as the 

use of a back brace to increase the effectiveness of the treatment31. As highlighted by Fan, active 

patient participation is critical to achieving results25. 

The main goals of Schroth therapy are to improve the quality of life of patients with AIS by 

correcting three-dimensional spinal deformity, reducing curvature, improving trunk symmetry, 

and restoring spinal and pelvic alignment 13,29, as well as improving respiratory function and 

reducing pain 14,15,29. 
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• Core stabilization (CS) exercises: 

Core stabilisation (CS) exercises are designed to strengthen the deep trunk muscles that 

stabilise the spine and pelvis13,32. These include deep abdominal muscle activation13,32, plank, 

side plank, and exercises with a gym ball/unstable ground. planks, side planks and gym 

ball/unstable floor exercises. They consist of three phases, the first of which involves training 

local muscle stability in static postures before increasing exercise intensity13. 

The primary goals of core stability (CS) exercises in AIS management are to improve spinal 

stability13,33, improve muscle function, and increase muscle strength and endurance 13,32. This 

is important in scoliosis, which refers to lateral curvature of the spine, where strong deep trunk 

muscles provide a firm support for the spine. As pointed out by Gür et al., strengthening the 

core muscles reduces the axial load on the spine, which also leads to pain relief. 33. Ultimately, 

core stabilisation exercises aim to improve neuromuscular control, strength and endurance of 

the muscles around the spine, thereby affecting the patient's overall functionality 13. 

Research provides evidence for the efficacy of CS in the treatment of AIS, primarily in 

improving respiratory muscle strength and appearance perception as measured by the Walter 

Reed Visual Assessment Scale (WRVAS), which is important for patient well-being and quality 

of life 32.  

 

• Other physiotherapeutic methods: 

• Combined aerobic and resistance training: Improves respiratory function more than 

aerobic training alone 14. 

• Hippotherapy with Schroth exercises: Improves lung function and aerobic 

capacity34. 

• Balance training with Schroth therapy: Significantly improves overall balance 

function in mild cases of AIS 35. 

• Pilates with hybrid telerehabilitation: Improves Cobb angle and respiratory muscle 

strength. Can potentially increase spinal flexibility and range of motion 36. 

• Manual therapy and kinesiotaping: Suggested as effective conservative treatments 

but need further research 15. 

• XTS (Xinmiao treatment system), a scoliosis treatment system consisting of two 

parts: daily corrective positions and intensive corrective exercises37. 

 

EFFECTIVENESS OF PHYSIOTHERAPY METHODS: 

• Effectiveness comparison: 

Schroth exercises are superior to Core Stabilization (CS) exercises in reducing Cobb angle, 

trunk rotation and improving spinal mobility, cosmetic trunk deformities and quality of life. 

However, CS exercises have been shown to be more effective in increasing peripheral muscle 

strength 13. 

In moderate cases of AIS, CS exercises were superior to traditional exercises in reducing 

pain and correcting vertebral rotation 33. For young patients, the XTS exercise protocol has 

proven to be very effective in preventing curvature progression 38 
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• Factors affecting effectiveness: 

o Patient age (younger patients have better results in improving and stabilizing 

spinal curvature) 38 

o Degree of curvature (Schroth exercises are more effective in correcting 

curvatures of mild degree)13 

o Type of curvature (lumbar curvatures may respond better to PSSE) 25 

o Duration of therapy (longer duration may be more effective) 25 

o Patient engagement (higher compliance with exercise in the major lumbar 

curvature group contributed to greater reduction in Cobb angle) 25. 

 

• Effectiveness of conservative treatment (bracing + exercise): 

Conservative treatment of AIS, which combines the use of an orthosis with specialized 

exercises such as Schroth therapy, leads to better correction of the Cobb angle than the use of 

a bracing alone 15,39 . 

Moreover, a significant improvement in balance in the anteroposterior and medial-lateral 

planes, as well as a reduction in soleus overload during gait, was observed in both short- and 

long-term use of the orthosis along with an exercise program 15. 

 

• Effects of exercise on biomechanical parameters: 

Exercise, especially central stabilization, can improve lower limb muscle strength, which 

can affect gait parameters 13. Combining exercise with an orthopedic corset reduces foot loading 

and improves balance during gait 15. In addition, it has been suggested that improved respiratory 

capacity through inspiratory muscle training can translate into better functional capacity during 

gait 40 (Table1). 

 

Table 1. Comparison of the effects of conservative treatment methods for adolescent idiopathic 

scoliosis. 

Reference Treatment method  Effects 

Kocaman H et 

al.13  
Schroth exercises 

Reduce Cobb angle, reduce trunk rotation, improve 

spinal mobility, improve cosmetic trunk deformities, 

improve quality of life 

Yildirim S et 

al.32; Gür G, et 

al. 33 

Central stabilization 

exercises (CS) 

 

Increase peripheral muscle strength, reduce pain, 

correct vertebral rotation, improve respiratory 

muscle strength, improve appearance perception 

da Silveira GE 

et al.15 ; Gao C 

et al.39  

Orthopedic corset + 

exercises 

Better correction of Cobb's angle than the corset 

alone, improvement of balance in the anteroposterior 

and medial-lateral planes, reduction of overloading 

of the hamstring muscle during gait 
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Xavier VB et 

al.14  

Aerobic training + 

resistance training 

Greater improvement in respiratory function and 

exercise capacity than aerobic training alone 

Abdel Ghafar 

MA et al.34 

Hippotherapy + 

Schroth exercises 
Improve lung function and aerobic capacity 

Shen X et al.35  
Balance training + 

Schroth therapy 
Improve overall balance function 

Manzak Dursun 

AS et al. 36 

Pilates + hybrid 

telerehabilitation 

Improve Cobb angle, respiratory muscle strength, 

spinal flexibility and range of motion 

   

 

EVALUATING THE EFFECTIVENESS OF PHYSIOTHERAPY 

• Monitoring the Cobb angle: The doctor should monitor the Cobb angle by ordering 

regular X-rays of the spine. By comparing Cobb angles from different time periods, 

it is possible to assess whether the spinal curvature is progressing, stabilizing or 

regressing. This is a key parameter in assessing the effectiveness of treatment13,15 

• Postural assessment: The doctor can assess the patient's posture by observing the 

patient's posture, shoulder, shoulder blade and pelvic alignment. He or she may also 

note any asymmetries in the trunk. Postural assessment is an important part of 

monitoring the effects of physiotherapy, since improving posture is one of the goals 

of treatment 13,15 

• Patient interview: A regular interview with the patient, allows for an assessment of 

the patient's well-being, pain level, quality of life and any difficulties in performing 

daily activities. This provides information on the effectiveness of physiotherapy and 

its impact on the patient's functioning13. During the interview, the doctor may also 

ask about adherence to exercise recommendations and wearing an bracing, which 

can affect the effectiveness of treatment31 

• Additional assessment methods (if available): 

o Measurement of trunk rotation using a scoliometer 13,41 

o Examination of health-related quality of life using the SRS-22 

questionnaire13,31,41 

o Assessment of respiratory muscle strength and endurance and functional 

capacity, such as with the 6-minute walk test14,32,40 

o Assessing the deep sensation of the spinal joints41 

 

CONCLUSION: 

Adolescent idiopathic scoliosis can significantly impair the physical and psychosocial well-

being of young patients, with potential long-term consequences extending into adulthood. Early 

intervention is therefore crucial.  
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General practitioners play a pivotal role in identifying suspected AIS, referring patients to 

specialists (orthopedic surgeons, physiotherapists), and monitoring treatment progress, which 

forms the basis of appropriate therapeutic management. Understanding the timing of structural 

changes and the periods of greatest risk for progression is essential.  

Equally important is recognizing the impact of medical interventions and conservative 

treatment on halting curve progression, with the goal of avoiding surgical intervention. 

Individualized treatment plans and patient/parent education are paramount. The effectiveness 

of AIS treatment hinges on active parental involvement, adherence to exercise 

recommendations, and compliance with bracing protocols. 

 

Declarations: 

Funding: 

This Research received no external funding. 

 

Author contributions: 

All authors contributed to the article. Conceptualization: S.K.; methodology: KB, SK, DP, EH; 

software: KB, SK, DP, EH; check: KB, SK; formal  analysis: DP, EH; investigation, KB, SK, 

resources: DP, EH; data curation: SK; writing -rough preparation: SK; writing -review and 

editing: KB, SK, DP, EH; visualization, KB.; supervision: KB; project administration: SK.  

All authors have read and agreed with the published version of the manuscript.  

 

Conflict of Interest Statement:  

The authors report no conflict of interest. 

 

Financial Disclosure: 

The study did not receive any funding. 

 

Institutional Review Board Statement: 

Not applicable. 

 

Informed Consent Statement: 

Not applicable. 

 

Data Availability Statement: 

Not applicable. 

 

REFERENCES 

1. Weinstein SL, Dolan LA, Cheng JC, Danielsson A, Morcuende JA. Adolescent idiopathic 

scoliosis. Lancet. 2008;371(9623):1527-1537. doi:10.1016/S0140-6736(08)60658-3 

2. Negrini S, Donzelli S, Aulisa AG, et al. 2016 SOSORT guidelines: orthopaedic and 

rehabilitation treatment of idiopathic scoliosis during growth. Scoliosis Spinal Disord. 

2018;13(1). doi:10.1186/S13013-017-0145-8 



  

9 

3. Aulia TN, Djufri D, Gatam L, Yaman A. Etiopathogenesis of adolescent idiopathic scoliosis 

(AIS): Role of genetic and environmental factors. Narra J. 2023;3(3). 

doi:10.52225/NARRA.V3I3.217 

4. Forward bend test: MedlinePlus Medical Encyclopedia Image. Accessed July 30, 2024. 

https://medlineplus.gov/ency/imagepages/19465.htm 

5. De Wilde L, Plasschaert F, Cattoir H, Uyttendaele D. Examination of the back using the Bunnell 

scoliometer in a Belgian school population around puberty. Acta Orthop Belg. 1998;64(2):136-

143. Accessed July 30, 2024. https://pubmed.ncbi.nlm.nih.gov/9689752/ 

6. Grosso C, Negrini S, Boniolo A, Negrini AAE. The validity of clinical examination in 

adolescent spinal deformities. Stud Health Technol Inform. 2002;91:123-125. Accessed July 

30, 2024. https://pubmed.ncbi.nlm.nih.gov/15462010/ 

7. Huang SC. Cut-off point of the Scoliometer in school scoliosis screening. Spine (Phila Pa 

1976). 1997;22(17):1985-1989. doi:10.1097/00007632-199709010-00007 

8. ICD-10 : international statistical classification of diseases and related health problems : tenth 

revision. Accessed July 30, 2024. https://iris.who.int/handle/10665/42980 

9. Lonstein JE. Scoliosis: surgical versus nonsurgical treatment. Clin Orthop Relat Res. 

2006;443:248-259. doi:10.1097/01.BLO.0000198725.54891.73 

10. Adolescent Idiopathic Scoliosis | Scoliosis Research Society. Accessed July 30, 2024. 

https://www.srs.org/Patients/Conditions/Scoliosis/Idiopathic-Scoliosis 

11. Dickson RA. Scoliosis in the community. Br Med J (Clin Res Ed). 1983;286(6365):615-618. 

doi:10.1136/BMJ.286.6365.615 

12. Miller NH. Cause and natural history of adolescent idiopathic scoliosis. Orthop Clin North Am. 

1999;30(3):343-352. doi:10.1016/S0030-5898(05)70091-2 

13. Kocaman H, Bek N, Kaya MH, Buyukturan B, Yetis M, Buyukturan OZ. The effectiveness of 

two different exercise approaches in adolescent idiopathic scoliosis: A single-blind, 

randomized-controlled trial. PLoS One. 2021;16(4). doi:10.1371/JOURNAL.PONE.0249492 

14. Xavier VB, Avanzi O, de Carvalho BDMC, Alves VL dos S. Combined aerobic and resistance 

training improves respiratory and exercise outcomes more than aerobic training in adolescents 

with idiopathic scoliosis: a randomised trial. J Physiother. 2020;66(1):33-38. 

doi:10.1016/J.JPHYS.2019.11.012 

15. da Silveira GE, Andrade RM, Guilhermino GG, Schmidt AV, Neves LM, Ribeiro AP. The 

Effects of Short- and Long-Term Spinal Brace Use with and without Exercise on Spine, 

Balance, and Gait in Adolescents with Idiopathic Scoliosis. Medicina (Kaunas). 2022;58(8). 

doi:10.3390/MEDICINA58081024 

16. Park HJ, Sim T, Suh SW, Yang JH, Koo H, Mun JH. Analysis of coordination between thoracic 

and pelvic kinematic movements during gait in adolescents with idiopathic scoliosis. Eur Spine 

J. 2016;25(2):385-393. doi:10.1007/S00586-015-3931-0 

17. Beaulieu M, Toulotte C, Gatto L, et al. Postural imbalance in non-treated adolescent idiopathic 

scoliosis at different periods of progression. Eur Spine J. 2009;18(1):38-44. 

doi:10.1007/S00586-008-0831-6 

18. Cheung CSK, Lee WTK, Tse YK, et al. Generalized osteopenia in adolescent idiopathic 

scoliosis--association with abnormal pubertal growth, bone turnover, and calcium intake? Spine 

(Phila Pa 1976). 2006;31(3):330-338. doi:10.1097/01.BRS.0000197410.92525.10 



  

10 

19. Lau RWL, Cheuk KY, Ng BKW, et al. Effects of a Home-Based Exercise Intervention (E-Fit) 

on Bone Density, Muscle Function, and Quality of Life in Girls with Adolescent Idiopathic 

Scoliosis (AIS): A Pilot Randomized Controlled Trial. Int J Environ Res Public Health. 

2021;18(20). doi:10.3390/IJERPH182010899 

20. Hung VWY, Qin L, Cheung CSK, et al. Osteopenia: a new prognostic factor of curve 

progression in adolescent idiopathic scoliosis. J Bone Joint Surg Am. 2005;87(12):2709-2716. 

doi:10.2106/JBJS.D.02782 

21. Cheng JCY, Qin L, Cheung CSK, et al. Generalized low areal and volumetric bone mineral 

density in adolescent idiopathic scoliosis. J Bone Miner Res. 2000;15(8):1587-1595. 

doi:10.1359/JBMR.2000.15.8.1587 

22. Leone A, Aulisa A, Perisano C, Re T, Galli M. Advantages of a two-step procedure for school-

based scoliosis screening. Radiol Med. 2010;115(2):238-245. doi:10.1007/S11547-009-0429-

Z 

23. Diagnosis And Treatment | Scoliosis Research Society. Accessed July 30, 2024. 

https://www.srs.org/Patients/Diagnosis-And-Treatment 

24. Coe JD, Arlet V, Donaldson W, et al. Complications in spinal fusion for adolescent idiopathic 

scoliosis in the new millennium. A report of the Scoliosis Research Society Morbidity and 

Mortality Committee. Spine (Phila Pa 1976). 2006;31(3):345-349. 

doi:10.1097/01.BRS.0000197188.76369.13 

25. Fan Y, To MKT, Yeung EHK, et al. Does curve pattern impact on the effects of 

physiotherapeutic scoliosis specific exercises on Cobb angles of participants with adolescent 

idiopathic scoliosis: A prospective clinical trial with two years follow-up. PLoS One. 

2021;16(1). doi:10.1371/JOURNAL.PONE.0245829 

26. Negrini S, Grivas TB, Kotwicki T, Maruyama T, Rigo M, Weiss H. Why do we treat adolescent 

idiopathic scoliosis? What we want to obtain and to avoid for our patients. SOSORT 2005 

Consensus paper. Scoliosis. 2006;1(1). doi:10.1186/1748-7161-1-4 

27. Berdishevsky H, Lebel VA, Bettany-Saltikov J, et al. Physiotherapy scoliosis-specific exercises 

- a comprehensive review of seven major schools. Scoliosis Spinal Disord. 2016;11(1). 

doi:10.1186/S13013-016-0076-9 

28. Park JH, Jeon HS, Park HW. Effects of the Schroth exercise on idiopathic scoliosis: a meta-

analysis. Eur J Phys Rehabil Med. 2018;54(3):440-449. doi:10.23736/S1973-9087.17.04461-6 

29. David M, Raison M, Paul S, Cartiaux O, Detrembleur C, Mahaudens P. Locoregional lung 

ventilation distribution in girls with adolescent idiopathic scoliosis and healthy adolescents. The 

immediate effect of Schroth “derotational breathing” exercise in a controlled-trial. Physiother 

Theory Pract. 2023;39(5):938-953. doi:10.1080/09593985.2022.2033896 

30. Introduction to the Three-dimensional Scoliosis Treatment According to Schroth. Accessed 

July 31, 2024. http://www.easyvigour.net.nz 

31. Wang B, Sun Y, Guo X, et al. The efficacy of 3D personalized insoles in moderate adolescent 

idiopathic scoliosis: a randomized controlled trial. BMC Musculoskelet Disord. 2022;23(1). 

doi:10.1186/S12891-022-05952-Z 

 

 



  

11 

32. Yildirim S, Ozyilmaz S, Elmadag NM, Yabaci A. Effects of Core Stabilization Exercises on 

Pulmonary Function, Respiratory Muscle Strength, Peripheral Muscle Strength, Functional 

Capacity, and Perceived Appearance in Children With Adolescent Idiopathic Scoliosis: A 

Randomized Controlled Trial. Am J Phys Med Rehabil. 2022;101(8):719-725. 

doi:10.1097/PHM.0000000000001984 

33. Gür G, Ayhan C, Yakut Y. The effectiveness of core stabilization exercise in adolescent 

idiopathic scoliosis: A randomized controlled trial. Prosthet Orthot Int. 2017;41(3):303-310. 

doi:10.1177/0309364616664151 

34. Abdel Ghafar MA, Abdelraouf OR, Abdel-Aziem AA, et al. Pulmonary Function and Aerobic 

Capacity Responses to Equine Assisted Therapy in Adolescents with Idiopathic Scoliosis: A 

Randomized Controlled Trial. J Rehabil Med. 2022;54. doi:10.2340/JRM.V54.1085 

35. Shen X, Yang Z, Zhang P, Xu Y, Wang J. Effects of balance training combined with Schroth 

therapy on adolescents with mild idiopathic scoliosis: A six-week randomized controlled trial. 

J Back Musculoskelet Rehabil. 2023;36(6):1365-1373. doi:10.3233/BMR-220383 

36. Manzak Dursun AS, Ozyilmaz S, Ucgun H, Elmadag NM. The effect of Pilates-based exercise 

applied with hybrid telerehabilitation method in children with adolescent idiopathic scoliosis: 

A randomized clinical trial. Eur J Pediatr. 2024;183(2):759-767. doi:10.1007/S00431-023-

05340-2 

37. Tan Y, Liu L, Li J, Qin Y, Sun A, Wu M. Effect of cataract surgery on vision-related quality of 

life among cataract patients with high myopia: a prospective, case-control observational study. 

Eye. 2021;36(8):1-7. doi:10.1038/S41433-021-01697-6 

38. Liu D, Yang Y, Yu X, et al. Effects of Specific Exercise Therapy on Adolescent Patients With 

Idiopathic Scoliosis: A Prospective Controlled Cohort Study. Spine (Phila Pa 1976). 

2020;45(15):1039. doi:10.1097/BRS.0000000000003451 

39. Gao C, Zheng Y, Fan C, Yang Y, He C, Wong M. Could the Clinical Effectiveness Be Improved 

Under the Integration of Orthotic Intervention and Scoliosis-Specific Exercise in Managing 

Adolescent Idiopathic Scoliosis?: A Randomized Controlled Trial Study. Am J Phys Med 

Rehabil. 2019;98(8):642-648. doi:10.1097/PHM.0000000000001160 

40. Basbug G, Gurses HN, Zeren M, Elmadag NM. Effects of inspiratory muscle training on 

respiratory muscle strength, respiratory function and functional capacity in adolescents with 

idiopathic scoliosis : A randomized, controlled trial. Wien Klin Wochenschr. 2023;135(11-

12):282-290. doi:10.1007/S00508-023-02197-1 

41. Akyurek E, Alpozgen AZ, Akgul T. The preliminary results of physiotherapy scoliosis-specific 

exercises on spine joint position sense in adolescent idiopathic scoliosis: A randomized 

controlled trial. Prosthet Orthot Int. 2022;46(5):510-517. 

doi:10.1097/PXR.0000000000000136 

  


