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Schroth’s Method Exercises for Treating Idiopathic Adolescent Scoliosis;
A Narrative Review
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Review Article

Introduction: Scoliosis is a 3-dimensional spinal deformity. In recent years, more attention has been paid to
scoliosis specific exercises. Among different exercise methods for treating scoliosis, the Schroth’s method is the
most recognized and widely used. This study aimed to determine the effect of Schroth’s scoliosis specific exercises
on different outcomes and quality of life in patients with idiopathic scoliosis.

Materials and Methods: In this narrative review, databases such as PubMed, PEDro, Trip, ScienceDirect, and Google
Scholar were searched from 2009 till 2019 using words “schroth AND scoliosis AND (quality of life/ muscle
endurance/cobb angle/ respiration/respiratory function) PSSE AND scoliosis, 3 dimensional exercises AND scoliosis.

Results: Finally, 15 studies were included. Most of the studies discussed Cobb’s angle changes and other outcomes
such as pain, back muscle endurance, respiratory volumes, chest expansion, pulmonary function, cosmetics and
patient’s satisfaction, trunk deformities, weight distribution, and quality of life in patients with idiopathic scoliosis.

Abstract

Conclusion: Schroth’s method’s and 3-dimensional exercises had a positive effect on Cobb’s angle, pain, back
muscle endurance, respiratory volumes, chest expansion, cosmetics and patient’s satisfaction, trunk deformities,
weight distribution, and quality of life in patients with idiopathic scoliosis. However, the effect of such exercises on
pulmonary function is controversial.
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infantile (birth to 2 years), juvenile (3 to 9 years),
adolescent (10 to 17 years), and adult (over 18 years)
(4). Given this classification, adolescent idiopathic
scoliosis (AIS) is the most common form of spinal

Introduction
Scoliosis is a generic term and involves all disorders that
cause changes in the shape and position of the spine,
trunk, and thorax (1). The term idiopathic scoliosis was

first applied by Kleinberg in patients with scoliosis
without  pathology or  specific cause (2).
Epidemiologically, 80% of cases of scoliosis are
classified as idiopathic. If scoliosis is not treated, it can
cause severe deformities, which limit the capacity and
biomechanical function of the chest, decrease the
individual’s athletic capacity, reduce overall body
health, limit the ability to perform tasks, and finally
decrease the individual’s quality of life (QOL) (3).
Several classifications exist for scoliosis. James
chronologically classified scoliosis into four
categories based on of the patient’s age, including

deformity in adolescents that progresses rapidly during
adolescence, with a 5.2% likelihood of development in
the general adolescent population (5,6).

In North America, standard non-surgical treatment
of scoliosis includes observation of the individual in
10-25-degree arcs, use of a brace for 25-45-degree
arcs at puberty, and surgery in 45-degree arcs at
growth and in above 50-degree arcs at growth
stopping period (7). The standard treatment method is
accompanied by some drawbacks, including lack of
receiving any treatment in patients with less than 25-
degree arcs (8), limitation of the individual’s social
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activities while wearing the brace (1), higher rate of
development of degenerative changes and low back
pain (LBP), and lower physical activity and public
health in subjects undergoing a surgery (9).

The Society on Orthopedic and Rehabilitation
Treatment (SOSORT) was launched in Europe in
2004 to meet the need for the most effective treatment
for patients with scoliosis (10). According to the
SOSORT clinical guidelines, the general goals in the
non-surgical treatment of scoliosis include preventing
or decreasing the arch progression during maturity
(11,12), reducing or treating respiratory disorders
(13), reducing or treating spinal pain syndromes
(9,13,14), and improving the appearance of the
patient by posture correction (15-17); these goals
ultimately prevent the need for a surgery (1). In order
to save time and use the best treatment method in the
sensitive adolescent age group, reduce health care
costs, prevent physical and mental disorders, prevent
loss of self-confidence, and improve QOL, adopting
an appropriate treatment for exposure to AIS seems
necessary. Therapists need to be familiar with various
non-invasive scoliosis treatments so that while
helping the individuals suffering this disorder,
prevent additional costs such as the surgery costs and
subsequent complications in the patients and at the
macro level in the community.

The SOSORT clinical guideline recommends
physiotherapeutic scoliosis specific exercises (PSSE)
both as a separate treatment and while using a brace
as well as in the post-surgery period (1,18-20). There
are seven major institutes in Europe each offering the
PSSE treatments following the SOSORT rules. These
seven institutions include Lyon (France), Schroth
(Germany), SEAS (Italy), BSPTS (Spain), Dobomed
(Poland), Side Shift (United Kingdom), and FITS
(Poland). Among all these institutes, Schroth has been
paid the highest attention and lots of studies have
been conducted based on this method (5,21).

In recent years, the Schroth method has attracted
the attention of therapists especially physiotherapists
in Iran. The objective of the present study is to
evaluate the effectiveness of this method and the
three-dimensional exercises as a method using PSSE
in the treatment of scoliosis, on the improvement of
the Cobb angle, pain reduction, improvement of
lumbar muscle endurance, improvement of
respiratory function, improvement of appearance,
decrease or inhibition of arch progression, and finally,
the improvement of QOL in individuals with
idiopathic scoliosis. According to statistics published,
idiopathic scoliosis is more prevalent in adolescent
girls (1). Based on the present study, physiotherapists
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get acquainted with the general effects of the Schroth
method on different aspects of the physical and
mental health of adolescents with idiopathic scoliosis.

Materials and Methods

In this review study, the keywords including Schroth
AND Scoliosis AND (Quality of life/Muscle
endurance/Cobb angle / Respiration/Respiratory
function), PSSE AND Scoliosis, 3 dimensional
exercises AND Scoliosis, and Scoliosis specific
exercises were searched in the studies published
between 2009 and 2019 in the PubMed, PEDro, Trip,
ScienceDirect, and Google Scholar databases. It is
worth noting that the English-language studies were
used in the present study. Besides, the studies that had
not used the 3-dimensional exercises and the Schroth
method as well ,as the desired variables, were
excluded. Initially (considering the time limit), 31
studies were found of which 16 ones were extracted
and finally, 15 studies were reviewed.

Results
In the present review study, the effect of Schroth
exercises, as well as 3-dimensional (3-D) spine
exercise, was examined as part of PSSE in AIS
treatment in the short term.

In recent years, several methods have been
introduced for the scoliosis treatment (21). Pilates
(22-24), yoga (25,26), respiratory exercises (12), and
other scoliosis specific exercises (not necessarily the
Schroth method) (12,21) are treatments recently
prescribed to patients. The results indicated a
significant superiority of the Schroth method in terms
of improvement of the Cobb angle, weight the
distribution  between legs, and psychological
parameters over Pilates and other two-dimensional
exercises (23,24). This is because the primary goal of
this method is to correct the pelvic block. Correction
of the pelvic tilt and shift (if any) normalizes the
weight distribution on the two legs, hence preventing
further progression of scoliosis.

The samples investigated in most studies had a
Risser grade of 0 to 20. The Risser sign is a measure
of skeletal maturity in which the degree of
ossification of the iliac apophysis is examined by the
by x-ray evaluation. The Risser sign is scored from 0
to 5, with 0 and 5 indicating the lowest and highest
degree of skeletal maturity, respectively (27). The
higher the degree of the skeletal maturity in the
scoliosis treatment, the less likely effectiveness of the
physiotherapy interventions

Definition of the Schroth method in scoliosis
treatment: This method involves specific sensory-

http://jrrs.mui.ac.ir



Schroth’s method exercises for treating idiopathic

motor exercises for scoliosis, as well as postural and
respiratory exercises (28). One of the most important
bases of the Schroth exercises is the ability to auto-
correction, meaning that the patient actively helps
reduce his/her spinal deformity performing three-
dimensional postural correction exercises (28,29).
Auto-correction by self-elongation exercises and
postural correction specific to any type of scoliosis
(according to Schroth classification) will finally
become a habit in the daily life of the individual
(21,28). The findings of several cohort studies
suggested that the Schroth method has desirable
effects on the lumbar muscle endurance, respiratory
function (30), decreased arch progression (19),
improved Cobb angle (19,30), and reduced likelihood
of surgery (31).

Since the Scoliosis Research Society (SRS) has
introduced the Cobb angle measurement as the main
measurement in the scoliosis diagnosis (7), the effects
of Schroth exercises and 3-dimensional spine
exercises on this angle have been measured in
numerous studies, reporting that these exercises had a
positive effect on the Cobb angle, so that the 5° or
higher improvement of the Cobb angle or its staying
fixed due to the short-term application of the Schroth
method (six months on average) has been reported
(12,23,32-37).

One of the important basics of the Schroth
exercises is rotational angular breathing (RAB)
(28). In this perspective, both diaphragmatic and
chest breathing are needed to correct the trunk
posture and prevent respiratory disorders. The
breathing exercises in the Schroth method
emphasize its lack of symmetry, i.e. the individual
should more use the less used parts of the
diaphragm and respiratory muscles during exercise
(28). According to Lehnert-Schroth et al., patients
with scoliosis have an asymmetric respiratory
pattern, in whom regular breathing exacerbates
deformity. Therefore, the respiratory pattern
trained to these individuals should be different
from that of the healthy ones (28). Given the effect
on the respiratory muscles and subtle rib and
postural movements, the Schroth exercises improve
chest expansion and pulmonary function [forced
vital capacity (FVC), peak expiratory flow (PEF),
forced expiratory volume (FEV1) and FVC/FEV1]
among the patients, and subsequently improve their
respiratory capacity (21,30,36,37).

Effect of brace: Based on the SOSORT clinical
guidelines, the use of braces (different types for
different treatment periods and specific to each
individual) in the scoliosis treatment accounts for the
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highest number of studies among all non-surgical
treatments, which should be further discussed given
the recommendations of this clinical guideline (1). In
some studies, the Schroth method has been applied
along with standard treatments and braces
(5,32,33,35,38). Some studies have not pointed to the
use of braces in their study population (36,37). In
general, the simultaneous use of a brace and Schroth
exercises seems to have a more desirable effect than
the brace alone. However, in the Schroth method as
well as other physiotherapeutic scoliosis exercises
(e.g. Lyon), braces are designed and used separately
for each individual, and in case of necessity (21).

Psychological and mental effects: Various
studies have noted the beneficial effects of the
Schroth exercise on improving the appearance and
self-esteem of individuals (5) and also its
psychological effect by reducing the trunk rotation
angle and the trunk asymmetry in the short term
(23); Because this method emphasizes the visual
feedback by the patient, and thus the patient helps
the treatment by seeing and performing postures
that make the trunk smoother (28). This motivates
the patient to continue the treatment because they
learn that they can help to reduce deformity by
performing the exercises. In this regard, Wibmer et
al. used computer games to provide feedback
during the Schroth exercises, reporting the
desirable effect of this technic (35).

Effect on spinal pains: In addition to stretching
and breathing exercises, the Schroth method
emphasizes balancing the trunk muscles including
abdominal muscles, paraspinal muscles, iliacus
muscles, quadratus lumborum muscles, latissimus
dorsi muscles, etc. and suggests specific exercises in
this regard (28) which reduce spinal pain and
improves lumbar muscle endurance (5).

Finally, in the studies examined, the effect of the
three-dimensional and Schroth exercises on other
physical aspects such as plantar pressure (23,39),
back symmetry angle (34), trunk rotation angle
(34,37), balance (39) and improved QOL of the
individual (5,12,33,34,39,40), which is the main goal
of rehabilitation, was evaluated to be more positive
compared to other treatment methods.

Discussion
Scoliosis is a form of extensive orthopedic deformity,
and involving the axial spine, not only causes the trunk
deformity, but also affect the shape and mechanics of
other organs (28). The individuals suffering from
scoliosis deal with various problems ranging from
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orthopedic to psychological disorders (23,28,41). In
addition to experiencing apparent dissonance, these
patients may suffer from dysfunction of important
organs such as the lungs (28,42) and back pain due to
the non-symmetry in the trunk muscles (not a single
muscle group) as well as reduced back muscle
endurance (43). Most of the patients lose self-
confidence due to their inability to accept their own
appearance and isolate themselves from society (44).
Sometimes due to scoliosis, some patients avoid
participating in specific programs and many jobs in the
community. All of these issues can cause a decrease in
the QOL of individuals with scoliosis (44).

Although surgery is a method of quickly treating
deformities, post-operative disorders and the
prohibition of performing most of the post-operative
scoliosis specific exercises should not be neglected.
In most cases after the scoliosis surgery, the patient
loses a great amount of the spinal motor range; this
can cause pain and other deformities by affecting the
mechanics of other parts of the body in the long run
(5,32,45). Therefore, it is necessary to reduce the
need for surgery as much as possible by presenting an
effective method.

The short-term effects of the Schroth method (a
few weeks to a few months) were reported in all
studies reviewed. Based on the findings of the studies,
the Schroth exercises improve several indicators
including pain, back muscle endurance, individual’s
appearance self-image (5) and psychological factors
(23), Cobb angle (12,25,32-35,37), spine rotation and
trunk symmetry (34), decrease arch progression (38),
improve neuromotor control (5), improve respiratory
function and lung volume (36,37), balance (24) and,
ultimately, improve QOL of the patients (5,12,33,34).

Given the results, the claim by Borysov and
Mogiliantseva that the Schroth method is the most
effective PSSE treatment, can be verified (46). It
should be noted based on the findings of the studies,
regular exercise in the presence of a physiotherapist is
very effective and it should not be delegated to the
individual alone (34).

Overall, it can be declared that the Schroth three-
dimensional exercises desirably influence all physical
and psychological aspects of the patients with scoliosis.
The main goal of the long-term therapeutic exercise is
to improve the QOL in these subjects, which, given the
results of the studies, the three-dimensional exercises
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seem to be effective in this regard (1). Thus, specific
therapeutic exercises should be followed more
seriously in individuals with scoliosis.

Limitations

All studies conducted on a specific group of patients
with scoliosis (AlS), the unclear type of brace and its
use in some studies, and the lack of a specific
protocol for PSSE in some studies were among the
limitations of the studies. Besides, the inaccessibility
of the full text, the non-English language, and the
poor quality of some of the studies included some of
the limitations of the present review study.

Recommendations

Most of the studies had short follow-up time; in
addition, they had not specified the percentage of
the need of the patients with AIS to surgery in the
long term after the Schroth and 3 dimensional
exercises. It is recommended that more patients be
examined in future studies. Moreover, it is
recommended to determine the effect of the
Schroth and three-dimensional vertebral exercises
on the types of arcs by the Schroth classification.
Most investigations have been carried out on
individuals with AIS given the importance of
puberty and rapid growth of the individuals at that
time; however, older people also refer to
physiotherapy clinics to treat scoliosis. The effect
of Schroth exercises on other age groups and
higher Risser degrees also needs to be examined to
test the Schroth’s claim regarding the effectiveness
of this method for improving scoliosis at any age.

Conclusion

The Schroth method exercises are among the most
specific and complete exercises in the treatment of
scoliosis. Performing the scoliosis-specific exercises
recommended in the SOSORT clinical guidelines
such as the Schroth 3-dimensional exercises along
with standard treatments is more effective in
improving the Cobb angle, reducing pain, enhancing
muscle endurance, increasing chest expansion,
improving individual appearance and satisfaction,
reducing trunk deformities, weight distribution and,
ultimately, QOL of patients with AIS compared to the
standard treatments alone.

http://jrrs.mui.ac.ir



Schroth’s method exercises for treating idiopathic

Acknowledgments
The authors would like to appreciate all individuals
who contributed to this study.

Authors’ Contribution
Farnaz Jokar: Study design and ideation, data
collection, analysis and interpretation of results,
manuscript  preparation,  responsibility  for
maintaining the integrity of the study process from
beginning to publishing and responding to the
referees’ comments; Javid Mostamand: Attracting
funding for the study, performing the study
support, executional, and scientific services,
specialized evaluation of the manuscript in
scientific terms, confirmation the final manuscript

Mostamand and Jokar

for submission to the journal office.

Funding
This study was funded by the remainder of the
research grant.

Conflict of Interests

The authors declare no conflict of interest. Dr. Javid
Mostamand has been an Associate Professor, School
of Rehabilitation Sciences, Isfahan University of
Medical Sciences, lIsfahan, Iran, since 2014 and
attracted funding for this study. Farnaz Jokar has been
a MSc student of physiotherapy in the School of
Rehabilitation  Sciences, Isfahan University of
Medical Sciences since 2018.

References

1.

Negrini S, Donzelli S, Aulisa AG, Czaprowski D, Schreiber S, de Mauroy JC, et al. 2016 SOSORT guidelines: Orthopaedic
and rehabilitation treatment of idiopathic scoliosis during growth. Scoliosis Spinal Disord 2018; 13: 3.

Burwell RG, James NJ, Johnson F, Webb JK, Wilson YG. Standardised trunk asymmetry scores. A study of back contour in

Schreiber S, Parent EC, Moez EK, Hedden DM, Hill D, Moreau MJ, et al. The effect of Schroth exercises added to the
standard of care on the quality of life and muscle endurance in adolescents with idiopathic scoliosis-an assessor and

[Online]. [cited 2019]; Awvailable from: URL:
Sanders JO, Browne RH, McConnell SJ, Margraf SA, Cooney TE, Finegold DN. Maturity assessment and curve progression
Danielsson AJ, Hasserius R, Ohlin A, Nachemson AL. A prospective study of brace treatment versus observation alone in
Negrini S, Hresko TM, O'Brien JP, Price N. Recommendations for research studies on treatment of idiopathic scoliosis:
Dolan LA, Wright JG, Weinstein SL. Effects of bracing in adolescents with idiopathic scoliosis. N Engl J Med 2014; 370(7): 681.
Monticone M, Ambrosini E, Cazzaniga D, Rocca B, Ferrante S. Active self-correction and task-oriented exercises reduce
spinal deformity and improve quality of life in subjects with mild adolescent idiopathic scoliosis. Results of a randomised
Goldberg CJ, Gillic I, Connaughton O, Moore DP, Fogarty EE, Canny GJ, et al. Respiratory function and cosmesis at maturity
Marty-Poumarat C, Scattin L, Marpeau M, Garreau de Loubresse C, Aegerter P. Natural history of progressive adult scoliosis.
Zaina F, Negrini S, Atanasio S. TRACE (Trunk Aesthetic Clinical Evaluation), a routine clinical tool to evaluate aesthetics in

Aulisa AG, Giordano M, Falciglia F, Marzetti E, Poscia A, Guzzanti V. Correlation between compliance and brace treatment

Fortin C, Feldman DE, Cheriet F, Labelle H. Validity of a quantitative clinical measurement tool of trunk posture in idiopathic

2. Kleinberg S. The operative treatment of scoliosis. Arch Surg 1922; 5(3): 631-45.
3.
healthy school children. J Bone Joint Surg Br 1983; 65(4): 452-63.
4. James JI. The management of infants with scoliosis. J Bone Joint Surg Br 1975; 57(4): 422-9.
5.
statistician blinded randomized controlled trial: "SOSORT 2015 Award Winner". Scoliosis 2015; 10: 24.
6. Konieczny MR, Senyurt H, Krauspe R. Epidemiology of adolescent idiopathic scoliosis. J Child Orthop 2013; 7(1): 3-9.
7. Scoliosis Research Society. Adolescent Idiopathic Scoliosis
https://www.srs.org/patients-and-families/conditions-and-treatments/parents/scoliosis/adolescent-idiopathic-scoliosis
8.
in girls with idiopathic scoliosis. J Bone Joint Surg Am 2007; 89(1): 64-73.
9.
adolescent idiopathic scoliosis: A follow-up mean of 16 years after maturity. Spine (Phila Pa 1976) 2007; 32(20): 2198-207.
10.
Consensus 2014 between SOSORT and SRS non-operative management committee. Scoliosis 2015; 10: 8.
11.
12.
controlled trial. Eur Spine J 2014; 23(6): 1204-14.
13.
in infantile-onset scoliosis. Spine (Phila Pa 1976) 2003; 28(20): 2397-406.
14.
Spine (Phila Pa 1976) 2007; 32(11): 1227-34.
15.
scoliosis patients: Development from the Aesthetic Index (Al) and repeatability. Scoliosis 2009; 4: 3.
16.
in juvenile and adolescent idiopathic scoliosis: SOSORT 2014 award winner. Scoliosis 2014; 9: 6.
17.
scoliosis. Spine (Phila Pa 1976) 2010; 35(19): E988-E994.
18.

Journal of Research in Rehabilitation of Sciences/ Vol 14/ No. 6/ Feb. & Mar. 2019

Negrini S, Aulisa L, Ferraro C, Fraschini P, Masiero S, Simonazzi P, et al. Italian guidelines on rehabilitation treatment of

379

http://jrrs.mui.ac.ir



Schroth’s method exercises for treating idiopathic Mostamand and Jokar

adolescents with scoliosis or other spinal deformities. Eura Medicophys 2005; 41(2): 183-201.

19. Weiss HR, Negrini S, Rigo M, Kotwicki T, Hawes MC, Grivas TB, et al. Indications for conservative management of
scoliosis (SOSORT guidelines). Stud Health Technol Inform 2008; 135: 164-70.

20. Kotwicki T, Durmala J, Czaprowski D, Glowacki M, Kolban M, Snela S, et al. Conservative management of idiopathic
scoliosis--guidelines based on SOSORT 2006 Consensus. Ortop Traumatol Rehabil 2009; 11(5): 379-95.

21. Berdishevsky H, Lebel VA, Bettany-Saltikov J, Rigo M, Lebel A, Hennes A, et al. Physiotherapy scoliosis-specific exercises -
a comprehensive review of seven major schools. Scoliosis Spinal Disord 2016; 11: 20.

22. Myers E. Analyzing Scoliosis: The Pilates instructor's guide to scoliosis. 1% ed. CreateSpace Independent Publishing Platform;
2019. p. 25-36.

23. HwangBo PN. Psychological and physical effects of Schroth and Pilates exercise on female high school students with
idiopathic scoliosis. J Kor Phys Ther 2016; 28(6): 364-8.

24. Kim G, HwangBo PN. Effects of schroth and Pilates exercises on the Cobb angle and weight distribution of patients with
scoliosis. J Phys Ther Sci 2016; 28(3): 1012-5.

25. Fishman L, Monroe M, lyengar BKS. Yoga and scoliosis: A journey to health and healing. New York, NY: Springer
Publishing Company; 2011.

26. Miller EB, Heraty NDL, McCann S, Ornellas T. Yoga for scoliosis: A path for students and teachers. 2016. p. 20-30.

27. Hacquebord JH, Leopold SS. In brief: The Risser classification: A classic tool for the clinician treating adolescent idiopathic
scoliosis. Clin Orthop Relat Res 2012; 470(8): 2335-8.

28. Lehnert-Schroth C, Mohr C, Reeves A. Three-dimensional treatment for scoliosis: a physiotherapeutic method for deformities
of the spine. Palo Alto, CA: Martindale Press; 2000.

29. Fusco C, Zaina F, Atanasio S, Romano M, Negrini A, Negrini S. Physical exercises in the treatment of adolescent idiopathic
scoliosis: An updated systematic review. Physiother Theory Pract 2011; 27(1): 80-114.

30. Otman S, Kose N, Yakut Y. The efficacy of Schroth’s 3-dimensional exercise therapy in the treatment of adolescent
idiopathic scoliosis in Turkey. Neurosciences (Riyadh) 2005; 10(4): 277-83.

31. Rigo M, Reiter C, Weiss HR. Effect of conservative management on the prevalence of surgery in patients with adolescent
idiopathic scoliosis. Pediatr Rehabil 2003; 6(3-4): 209-14.

32. Schreiber S, Parent EC, Khodayari ME, Hedden DM, Hill DL, Moreau M, et al. Schroth physiotherapeutic scoliosis-specific
exercises added to the standard of care lead to better Cobb angle outcomes in adolescents with idiopathic scoliosis - an
assessor and statistician blinded randomized controlled trial. PLoS One 2016; 11(12): e0168746.

33. Kwan KYH, Cheng ACS, Koh HY, Chiu AYY, Cheung KMC. Effectiveness of Schroth exercises during bracing in
adolescent idiopathic scoliosis: results from a preliminary study-SOSORT Award 2017 Winner. Scoliosis Spinal Disord 2017;
12: 32.

34. Kuru T, Yeldan I, Dereli EE, Ozdincler AR, Dikici F, Colak I. The efficacy of three-dimensional Schroth exercises in
adolescent idiopathic scoliosis: a randomised controlled clinical trial. Clin Rehabil 2016; 30(2): 181-90.

35. Wibmer C, Groebl P, Nischelwitzer A, Salchinger B, Sperl M, Wegmann H, et al. Video-game-assisted physiotherapeutic
scoliosis-specific exercises for idiopathic scoliosis: Case series and introduction of a new tool to increase motivation and
precision of exercise performance. Scoliosis Spinal Disord 2016; 11: 44.

36. Kim KD, HwangBo PN. Effects of the Schroth exercise on the Cobb's angle and vital capacity of patients with idiopathic
scoliosis that is an operative indication. J Phys Ther Sci 2016; 28(3): 923-6.

37. Kim MJ, Park DS. The effect of Schroth's three-dimensional exercises in combination with respiratory muscle exercise on
Cobb's angle and pulmonary function in patients with idiopathic scoliosis. Phys Ther Rehabil Sci 2017; 6: 113-9.

38. Schreiber S, Parent EC, Hill DL, Hedden DM, Moreau MJ, Southon SC. Schroth physiotherapeutic scoliosis-specific
exercises for adolescent idiopathic scoliosis: How many patients require treatment to prevent one deterioration? - Results from
a randomized controlled trial - "SOSORT 2017 Award Winner". Scoliosis Spinal Disord 2017; 12: 26.

39. 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): 440-9.

40. Anwer S, Alghadir A, Abu SM, Anwar D. Effects of exercise on spinal deformities and quality of life in patients with
adolescent idiopathic scoliosis. Biomed Res Int 2015; 2015: 123848.

41. Payne WK 3", Ogilvie JW, Resnick MD, Kane RL, Transfeldt EE, Blum RW. Does scoliosis have a psychological impact and
does gender make a difference? Spine (Phila Pa 1976) 1997; 22(12): 1380-4.

42. Tsiligiannis T, Grivas T. Pulmonary function in children with idiopathic scoliosis. Scoliosis 2012; 7(1): 7.

380 Journal of Research in Rehabilitation of Sciences/ Vol 14/ No. 6/ Feb. & Mar. 2019

http://jrrs.mui.ac.ir



Schroth’s method exercises for treating idiopathic Mostamand and Jokar

43. Kostuik JP, Bentivoglio J. The incidence of low-back pain in adult scoliosis. Spine (Phila Pa 1976) 1981; 6(3): 268-73.

44. Weinstein SL, Dolan LA, Cheng JC, Danielsson A, Morcuende JA. Adolescent idiopathic scoliosis. Lancet 2008; 371(9623):
1527-37.

45. Bradford DS, Tay BK, Hu SS. Adult scoliosis: surgical indications, operative management, complications, and outcomes.
Spine (Phila Pa 1976) 1999; 24(24): 2617-29.

46. Borysov M, Mogiliantseva T. Rehabilitation of adolescents with scoliosis during growth - preliminary results using a novel
standardized approach in Russia. (Methodology). Curr Pediatr Rev 2016; 12(1): 31-5.

381

Journal of Research in Rehabilitation of Sciences/ Vol 14/ No. 6/ Feb. & Mar. 2019

http://jrrs.mui.ac.ir



